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Task Force: 
This refers to the Task Force on the Systematic Review of the Effectiveness of CBPHC in Improving Child Health of the Working Group of CBPHC of the International Health Section of the American Public Health Association 
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Traditional birth attendant
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1. METHODOLOGY
Initial Steps and Definition of CBPHC

The Task Force on the Systematic Review of the Effectiveness of CBPHC in Improving Child Health of the Working Group of CBPHC of the International Health Section of the American Public Health Association (hereafter referred to as the Task Force) recognized the need for this review and established a general framework for the work. Then the Task Force recruited an Expert Review Panel, which contributed to the final version of the research questions to be addressed and the process for carrying out the review.
The following definition of community-based primary health care was agreed to:
We define for the purposes of this review CBPHC in a rather broad fashion. CBPHC is a process through which health programs and communities work together to improve health and control disease. CBPHC includes the promotion of key behaviors at the household level as well as the provision of health care and health services outside of static facilities at the community level. CBPHC can (and of course should) connect to existing health services, health programs, and health care provided at static facilities (including health centers and hospitals) and be closely integrated with them. 

CBPHC involves improving the health of a geographically defined population through outreach beyond the walls of static health facilities. CBPHC does not include health care provided at a static facility unless there is community involvement and services beyond the facility. 

CBPHC also includes multi-sectoral approaches to health improvement beyond the provision of health services per se, including programs which seek to improve (directly or indirectly) education, income, nutrition, living standards, and empowerment.

CBPHC programs may or may not be in collaboration with governmental or private health care programs; they may be either comprehensive in scope or highly selective; and they may or may not be part of a program which includes the provision of services at fixed facilities. 

CBPHC includes the following 3 different types of interventions:

(1) Communications with individuals, families and communities to improve key practices.

(2) Social mobilization and community involvement for planning, delivering and using health 
      services.

(3) Provision of health care in the community, including preventive services (e.g., immunizations) 
      or curative services (e.g., community-based treatment of pneumonia).

Identification of Articles and Other Documents for the Review

The Task Force carried out a literature search for articles in which program managers or researchers implemented one or more interventions using a CBPHC approach and in which the evaluation of the intervention included either a direct assessment of health or an indirect assessment of health by assessing a process or outcome known to be closely associated with child health status. The direct assessments of child health which qualified for the review included measures of mortality, morbidity and nutritional status. These included the following: 

· Change in child mortality (perinatal, neonatal, infant, 1-4-year, or under-5 mortality);

· Change in nutritional status (as measure by anthropometry or by assessment of micro-nutrient deficiency);

· Change in the incidence or in the outcome of serious, life-threatening morbidity (such as pneumonia, diarrhea, malaria, low-birth-weight); and,

· Change in the incidence or in the outcome of non-life-threatening morbidity (such as trachoma). 

The indirect assessments of child health which qualified for the review included key community-based behaviors and key community-based health service interventions for which there is a strong consensus regarding their close link to child health. These interventions are all included in the Lancet series in 2003 and 2005 on child survival and neonatal health (Jones et al., 2003; Darmstadt et al., 2005), all can be provided through a CBPHC approach, and all have been strongly linked to improvements in child mortality. 

The indicators of key health behaviors which qualified for the review were the following:

· Proportion of infants exclusively breastfeeding in the first 6 months of life;

· Proportion of infants 6-11 months of age who are breastfeeding;

· Proportion of infants 6-11 months of age who are receiving appropriate feeding;

· Prevalence of appropriate complementary feeding (feeding children additional food in addition to breast milk beginning at 6 months of age); 
· The proportion of mothers of young children with appropriate hand-washing practices;
· The proportion of households with young children in which safe water and adequate sanitation are present;

· The proportion of cases of childhood diarrhea for which oral rehydration fluid is provided;

· The proportion of children in malaria-endemic areas that sleep under insecticide-treated bednets; and,

· The proportion of deliveries which are "clean". 

The indirect assessments of child health related to community-based health program interventions which qualified for the review included:

· Tetanus toxoid immunization coverage (among women of reproductive age);

· Measles immunization coverage (among children);

· Diagnosis and effectiveness of case management for treatment of childhood pneumonia;

· Diagnosis and effectiveness of case management of childhood malaria; 

· Diagnosis and effectiveness of case management for neonatal sepsis;

· Coverage and quality of programs to prevent maternal-to-child transmission of     

       HIV infection;

· Coverage and quality of programs to detect and treat maternal syphilis;

· Coverage with vitamin A supplementation among children; 

· Coverage with zinc supplementation/treatment;

· Coverage with anti-malarial intermittent preventive treatment in pregnancy; and,

· Coverage of family planning services (contraceptive prevalence).

Associated assessments which qualified for review included assessments of the equity of key health services and the cost-effectiveness of CBPHC approaches.

The literature search included a search of the following databases: PubMed and Cochrane Reviews. Search terms included the following:


child health 


child mortality


community-based nutrition programs


community-based primary health care


community-based programs


community health


community health workers

community involvement


community participation



community programs


developing countries


infant mortality


neonatal mortality


primary health care

These terms were used in various combinations to identify potential references. A few examples are the following:


child health and community health and developing countries


child mortality and community-based primary health care


infant mortality and community health

In addition to this, broadcasts were sent out on widely used global health listserves, including those of the Global Health Council, the American Public Health Association, the CORE Group (the Collaboration and Resources Group for Child Health), the World Federation of Public Health Associations, and the Association of Schools of Public Health asking for information about documents, reports, and published articles which addressed any of these topics. Finally, the Task Force contacted knowledgeable persons for their suggestions for documents to be included. 

Documents which were not published in peer-reviewed scientific journals were included if they met the criteria for review, if they provided an adequate description of the intervention, and if they had a satisfactory form of evaluation.

Altogether, 378 published articles and other project or program documents are included in this review. We believe that this review is a comprehensive one, but at the same time we make no claim that it is an exhaustive one. We have done our best with the time and resources at our disposal. 

This report includes focuses primarily on reviews and individual articles related to perinatal and neonatal health, diagnosis and treatment of childhood pneumonia, prevention and treatment of childhood diarrhea, prevention and rehabilitation of childhood malnutrition, and integrated approaches to reducing childhood mortality. 
The Document Review Process

Documents that qualified for inclusion were sent out to 2 independent reviewers who each completed a Data Extraction Sheet (a copy of which is included in Volume 3). For a small subset of approximately 20 articles in which a package of at least three separate interventions were implemented over a period of at least three years and in which changes in mortality, nutritional status or coverage of key child survival interventions was documented, a supplemental data extraction form was also completed by two separate reviewers in order to obtain further information about the implementation process. This form is also contained in Volume 3. The data extraction sheets focused on details related to the role of the community in the program or project in addition to other descriptive information. 

A group of 70 reviewers, most of whom worked as volunteers, participated in this process. Appendix 1 includes the names and affiliations of the reviewers. All of these reviewers are graduates of schools of public health, students in a school of public health, or persons with a graduate degree in a related field. Once 2 reviews were completed for each selected article or documented, the findings were consolidated into a single data sheet created as an EPI INFO questionnaire for further analysis. Quality control was present at several points. First of all, as reviews were submitted, they were screened for completion according to a form which is also included in Volume 3. Then at the time the 2 reviews were consolidated and inputted into EPI INFO (version 3.3.2), any discrepancies between the 2 reviews were resolved by a third reviewer.

The Current Document Database

The document database at present includes the following as shown in Table 1.1. 
Table 1.1. Summary of Articles and Documents Included in the Review 
	
	Number

	Review articles/documents
	40

	Individual articles/documents describing specific projects or programs which were reviewed by 2 independent reviewers and the summative results placed into an EPI INFO database 
	218

	Articles/documents undergoing supplemental data extraction (in addition to the basic data extraction)
	20

	Total number of articles reviewed
	378


Analysis of Information

Our review includes a brief description of the findings of many review articles and studies of individual programs and interventions. In addition, an analysis has been carried out of extracted data from each of the individual studies included in the review. Our intent here is not simply to repeat the basis for why many community-based interventions are effective (although that is certainly included in many cases) but also to derive information from the studies about the community context of these interventions, various ways in which specific interventions have been combined into specific ongoing programs, and how effective the various approaches have been in more routine field situations. 

All results reported from article reviews and individual articles are statistically significant (at least at the 0.05 level) unless otherwise noted and have been judged to have operational as well as statistical significance. When reporting findings, we have generally reported percentages which have been rounded to the nearest integer.

Limitations of the Methodology

Formal evaluations of the effectiveness of programs for improving child health are not uncommon. Furthermore, many, if not most, of those that have been carried out have never been published or are not widely available. Nonetheless, it is our opinion that the review provides a relatively robust view of the current situation as best as can be determined from available information.

Funding and Other Sources of Support

Funds to cover the expenses of this review were provided by the Department of Child and Adolescent Health and Development of the World Health Organization, UNICEF, and Future Generations. The American Public Health Association and its International Health Section staff provided support to the review by administering the funds for the review. Future Generations provided office space and administrative support. The World Bank provided time for one of its Public Health Specialists (Dr. Bahie Mary Rassekh) to participate as a member of the Study Team. The members of the Task Force contributed significant volunteer time as did many of the reviewers. Students at the Johns Hopkins University assisted with the review, and Johns Hopkins provided library support as well. The US Centers for Disease Control and Prevention in Atlanta provided technical support related to the EPI INFO software used in the study.
2. COMMUNITY-BASED PROGRAMS/PROJECTS/STUDIES WHICH IMPLEMENT A SELECTIVE INTERVENTION TO IMPROVE CHILD HEALTH OR TO PROMOTE KEY HEALTH- RELATED BEHAVIORS
In this section, we report a brief summary of articles published in the peer-review literature along with other selected program reports and evaluations. We also include published reviews of studies that are germane to our work. We will first describe individual studies and then report findings from reviews of reported research.

We begin with specific aspects of child health: nutritional status, breastfeeding promotion, perinatal/neonatal health outcomes, childhood pneumonia, diarrhea, handwashing, and immunization promotion. 
PREVENTION AND TREATMENT OF CHILDHOOD UNDERNUTRITION
Prevention and Treatment of Childhood Wasting and Stunting (Excluding Treatment of Severe Acute Malnutrition but Including Prevention of Low Birth Weight)
Among the 555.7 million children younger than 5 years in developing countries, 20% are underweight (with a weight-for-age Z score of less than -2), 32% are stunted (with a height-for-age Z score of less than -2), and 10% are wasted (with a weight-for-height Z score of less than -2), all based on new WHO Child Growth Standards (Black et al., 2008). North-central India, Bangladesh, and Eastern Africa all have a high prevalence of malnutrition based on measurement of height and weight. Based on a recent analysis of anthropometric and mortality data from eight countries (Ghana, Guinea Bissau, Senegal, the Philippines, Nepal, Pakistan, India and Bangladesh), the odds ratio of mortality ranges from 4.1-9.7 for Z scores of <-3 and from 1.6-2.5 for Z scores of -3 to <-2. 
Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Wasting and Stunting
Community-based Promotion of Appropriate Complementary Feeding in Rural India

In rural Haryana, India, 8 communities were matched and then randomly assigned to either an intervention or a control group (Bhandari et al., 2004). In the intervention communities, local village-based workers (Anganwadi Workers) began to promote appropriate complementary feeding at the time of monthly home visits, which began soon after birth. The mothers were taught the importance of beginning complementary feeding when the child reaches 6 months of age. They also promoted handwashing before each meal and continued feeding when the child was sick. Similar messages were given by auxiliary nurse midwives at the time of immunization and by health care workers at the time of sick child contacts.

Although complementary food intake in the intervention group was greater at 9 months of age, there was no difference in the 2 groups in weight gain and, although there was a statistically significant increase in length gain, the effect was small (0.32 cm). 

Improvement of Feeding Practices among Children Younger than Two Years in India

In a follow-up report based on this same community randomized trial, Bhandari et al. (2005) determined that 32% of caregivers had received nutritional counseling by traditional birth attendants at birth.  During the first 3 months of life, 45% of caregivers received nutritional counseling at the time of an immunization session, 32% received counseling at the time of a home visit, and 26% received counseling at the time of a weighing session. Between 7 and 12 months of age, home visits by health workers were the predominant source of nutritional counseling. The number of channels through which caregivers received nutritional counseling was positively associated with exclusive breastfeeding at 3 months of age and with consumption of appropriate complementary foods at 9 and 18 months of age. 

Supplementary Feeding with Milk in Brazil

In northeast Brazil, in the state of Alagoas, mothers of malnourished children 6-18 months of age attending a primary health care facility were followed up at home by CHWs.  Ten children qualifying for the program in 10 different municipalities and obtaining milk supplements through the national Milk Program were compared to ten children from 10 different municipalities who qualified but who did not enter the program because the program had a temporary shortage of milk. No improvements occurred in the nutritional status of those receiving supplementation after 12 months. There were frequently gaps in the provision of the supplement, and intra-household redistribution of the milk was high (Santos 2005).
Individual Studies of the “Positive Deviance (PD)-Hearth Model”

A series of studies have been carried out of the so-called “PD-Hearth Model” or positive deviance approach to the nutritional rehabilitation of malnourished children. This approach involves measuring the nutritional status of children in a community or set of communities and then convening the mothers of malnourished children to begin an “appreciative inquiry” in which they identify well-nourished children whose mothers are poor and try to identify what practices and behaviors account for the improved nutritional status of these children (not only those related to feeding but also those related to child care and hygiene). Then, the mothers of malnourished children participating in the Hearth Program are encouraged to implement these behaviors and nutritional practices. This approach is described more fully in Wollinka et al. (1997) and in an entire supplement to the Food and Nutrition Bulletin (Marsh and Schroeder, 2002).

Application of the Hearth Model in Rural Vietnam
In a population of 26,056 in rural Vietnam, Save the Children Foundation trained 60 CHWs to register all children and to carry out growth monitoring (Sternin et al., 1997). Over a 2-year period (1993-1995), Save the Children implemented the Hearth Model (as well as a de-worming program every 6 month) among 1,893 malnourished children 0-36 months of age (defined as less than -2 SD below the mean weight-for-age Z score). A follow-up study was carried out to determine the nutritional status of children who participated in the program.  The study was able to document significant improvements in the weight-for-age Z-scores of all participating children and of those who were severely malnourished (< -3Z). The prevalence of severe malnutrition decreased from 23% to 6% of the children. Furthermore, the weight-for-age Z-scores of children who were born later to the same mothers of older children who participated in the program were better than for their siblings at the same age, suggesting that mothers were able to provide better nutrition to later-born children.

Over the next 7 years, this program expanded rapidly to reach a population of 1.2 million people through spontaneous local interest and minimal guidance (Sternin et al., 1999). In 2 districts, the prevalence of severe malnutrition declined from 19% to 4% of children over a 2-year period. No test of statistical significance was reported. The population of these districts was not noted.

In a separate study from Vietnam, Schroeder et al. (2002) randomly selected 6 communes to receive an integrated nutrition program implemented by Save the Children and selected 6 communes to serve as a control area. The program included the Hearth approach and de-worming. Children in the control area received de-worming but the PD-Hearth Program was not implemented there. In the 2 areas, 120 children 5-25 months of age from high malnutrition areas were selected for entry into the study. Anthropometry was carried out monthly for 7 months and then again at 12 months after beginning the study. Overall, children in the intervention area (all of whom were in the nutrition program) did not show better growth than those in the control group. However, in an analysis of a sub-sample of children (those who had a weight-for-age Z-score of <-2 and who were less than 15 months of age at the time of entry into the program), intervention children had improved growth relative to control children.

Application of the PD-Hearth Model in Bangladesh

Filoramo (1997) reported the results of a PD-Hearth Program in a series of communities in the Khulna area of Bangladesh. The mothers of malnourished children (defined as less than 60% of the median weight-for-age) identified through growth monitoring were enrolled in a program in which local volunteer mothers assisted the mothers of malnourished children to discover the foods used by positive-deviant mothers in the community and to assist these mothers with the daily preparation of nutritious locally available foods. The Hearth sessions lasted for 2 weeks. 

In an assessment of 482 children enrolled in the rehabilitation sessions, 90% of the mothers and children completed the series of 12 sessions with 2 or fewer absences. One month after the completion of the sessions, 86% of those who completed the sessions were present for the follow-up weighing and at 2 months following completion, 92% were present. 

One month after completion of the rehabilitation program, 40% of 190 children exhibited catch up growth, 45% adequate growth, and 15% growth failure. At the time of the weighing 2 months later, 43% of 144 children exhibited catch-up growth, 47% adequate growth, and 10% growth failure.
Antenatal Anthelmintic Treatment, Birth Weight, and Infant Survival in Rural Nepal

Christian et al. (2004) reported the findings of a secondary analysis of data to assess the effect of treatment of hookworm in pregnant women on birth weight and infant survival. In a population of 280,000 people in the Sarlahi district in the southern lowlands of Nepal. Surveillance of women of reproductive age was carried out every 5 weeks to identify early pregnancies through urine tests of those who had not menstruated during the previous 5 weeks.

In the randomized controlled trial, women identified as pregnant received 1 of 5 micro-nutrients daily until 3 months post-partum. Over a 12-month period, 4,998 women were enrolled in the study.  Women were offered albendazole twice during pregnancy: at 12 weeks following detection of the pregnancy and during the third trimester. More than 90% of study women at mid-gestation and 75% of women in late gestation received albendazole. 

After controlling for variables which differed between the women who received albendazole and those who did not (parity, tobacco smoking, early pregnancy weight, height, ethnic group, literacy, gestational duration of pregnancy and social status), the authors found a significant positive effect of 2 doses of albendazole on birth weight, which increased by 59 grams, and on mortality at 6 months of age, which was reduced by 41%.
Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Stunting and Wasting
The Effectiveness of Supplementary Feeding
Sguassero et al. (2005) carried out a Cochrane review assessing the effectiveness of community-based supplementary feeding (defined as the provision of extra food beyond the normal ration) on the physical growth of pre-school children living in poor socio-economic and environmental conditions. Four randomized trials met the inclusion criteria. Supplementary feeding was provided in local community feeding centers (in 3 cases) and through home-delivered supplements (in one case).  
The authors were not able to draw any firm conclusions regarding the effectiveness of the intervention. Two studies demonstrated a benefit and two did not. For the two trials demonstrating a benefit, the differences were slight (2.5 cm in height in one case and 1.3 cm in another). There was no information provided about the role of the community in the provision of supplementary feeding.  Numerous methodological issues were identified by the authors in reviewing these studies, and the authors recommend that the quality of research will need to be improved if assessments of the effectiveness of interventions (such as supplementary feeding) are going to be useful in establishing an effective model of integrated child care.
A meta-analysis of 8 studies in which there was provision of complementary supplemental foods (often fortified with micro-nutrients) demonstrated minimal effects on weight and length (0.26-0.28 standard deviations) after eliminating one study whose results appeared to be outliers. In two studies, provision of supplementary foods plus education was more effective in promoting growth than education alone.

Cochrane Review of the Effect of De-worming Drugs on Growth and School Performance
Taylor-Robinson et al. (2007) carried out a Cochrane Review of randomized or quasi-randomized trials of the effect of de-worming drugs on growth and school performance. In 9 trials of weight gain after a single dose, there was a mean weight gain of 0.34 kg. No significant weight gain was observed within one year. In 7 multiple dose trials with follow up beyond one year, only one showed a significant increase in weight. Six trials assessing cognition or school performance showed no effect.
The Effectiveness of Education about Complementary Feeding (Including the Provision of Supplemental Foods)
Dewey and Adu-Afarwuah (2008), as part of the assessment of the effectiveness of nutrition interventions for improving maternal and child undernutrition (Bhutta et al., 2008), carried out a series of meta-analyses related to assessing the efficacy and effectiveness of complementary feeding on child nutrition and health. Among 11 studies assessing the effect of educational interventions on complementary feeding, the effect was modest (0.28 standard deviation units when weight was the outcome and 0.20 standard deviation units when height was the outcome). When supplemented foods were provided (often fortified with micronutrients), the results were inconsistent: 2 studies showed a positive impact and 5 studies showed no impact. Eight studies assessed the effect of supplementary food and education, with a mean effect side of 0.35 standard deviation units for weight and 0.17 for growth. Only one of six trials of fortification of complementary foods with micronutrients showed any impact on growth, and only two of five trials of increasing the energy density of complementary food had any impact on growth.
Treatment of Severe Acute Childhood Malnutrition

Severe acute malnutrition, usually defined by severe wasting (weight-for-height < - 3 z-scores or < 70% of the median standard and/or the presence of nutritional edema, is a life-threatening condition that affects 3.5% of children less than 5 years of age in developing countries (19.3 million children) (Black et al., 2008) and accounts for an estimated 1 million under-five deaths each year (Briend et al., 2006). The highest percentages of children with severe acute malnutrition are in middle Africa and south-central Asia. Severe acute malnutrition is also defined as a mid-upper arm circumference (MUAC) of < 110 mm or by the presence of bipedal edema among children 6-59 months of age (Myatt et al., 2006). The presence of severe acute malnutrition is commonly considered to be an emergency which requires therapeutic feeding interventions.
Until recently, no community-based approaches had been demonstrated to be effective, and hospitalization was the standard of care even though it was rarely available in areas of need. Over the past decade, field evaluations of ready-to-use therapeutic food (RUTF) have been carried out which is now transforming the way severe nutrition is being managed. There are energy-dense packets of food with appropriate minerals and micro-nutrients. These studies have been carried out primarily in emergency settings.
The application of this community-based approach in more non-emergency settings has major advantages, since it is less disruptive to families. Nutritional rehabilitation is a slow process which takes weeks, if not months, and when children are hospitalized, the mothers have to be away from home. Parents often request that their children be discharged prematurely to prevent further loss of earnings, further expenditures, and to care for the other children at home as well as the animals and crops. 
Individual Studies of the Effectiveness of Community-based Interventions for the Treatment of Severe Malnutrition
Home-based Rehabilitation of Severely Malnourished Children in an Emergency Relief Program in Ethiopia

Collins and Sadler (2002) reported the findings of the outpatient treatment of 170 children with severely malnourished children. Patients were seen weekly at an outpatient therapeutic feeding program site and at that time received a medical evaluation and a weekly supply of RUTF. NGO outreach workers followed up patients at home once or twice weekly and referred ill children back to the program site. The recovery rate was 85%, the mortality rate was 4%, and the default rate was 5%, all of which exceeded internationally accepted minimum standards.
Reviews of the Effectiveness of Community-based Interventions for the Treatment of Severe Malnutrition
Review of the Efficacy and Effectiveness of Community-based Treatment of Severe Malnutrition
Ashworth (2006) reviewed the available literature regarding the effectiveness of community-based rehabilitation for the treatment of severe childhood malnutrition in non-emergency situations. They identify 33 studies of non-hospital programs between 1980 and 2005 in which services were provided by day-care nutrition centers, residential nutrition centers, primary health clinics, and at home with or without provision of food. She defined effectiveness as a mortality of less than 5% and an average weight gain of at least 5g/kg/day. One-third of the programs (11/33) met this standard of effectiveness. Among the programs reported since 1995, 62% (8/13) met this standard of effectiveness. There were no examples identified of effective programs operating within routine health systems in which there was no external technical or financial assistance.
The review included 16 studies of home-based rehabilitation, 7 of which were considered to be effective according to the criteria for the review. Two studies of domiciliary rehabilitation with home or clinic visits but with no provision of RUTF or other food, both of which were carried out in Bangladesh, were effective.  In these two cases, the families use their own food for rehabilitation. Domiciliary rehabilitation using RUTF was effective in 5 of 7 studies, all carried out in sub-Saharan Africa. There have been no studies comparing the cost-effectiveness of domiciliary care with RUTF versus domiciliary care with home food, and there have been no studies comparing the cost-effectiveness of RUTF given in hospital settings versus domiciliary settings. 

The author argues for the inclusion of community-based management of severe childhood malnutrition as a core function of routine health systems. Keeping these children out of hospitals has the important additional advantage of eliminating the risk of hospital-acquired infections, to which severely malnourished children are particularly susceptible.  
Community-based Therapeutic Care (CTC) for Severe Malnutrition

Community-based therapeutic care is a new community-based approach to addressing acute malnutrition using community mobilization and local community engagement and capacity-building to increase coverage, compliance, and sustainability. Those children with severe acute malnutrition and medical complications are hospitalized, those with severe acute malnutrition without medical complications are treated in an outpatient therapeutic program (OTP) on a weekly or fortnightly basis at which time they receive RUTF, an oral broad-spectrum antibiotic, anthelmintic treatment, folic acid, and, if appropriate, vitamin A, measles immunization, and antimalarial drugs. Those with moderate malnutrition are supported by a supplementary feeding program that provides dry home rations. CTC is based on three major premises:

· If malnourished people gain access to nutritional care early in the evolution of their condition and remain in the program until they are recovered, success rates will be greater;

· In order to present early for treatment, people must understand, accept and participate in the program; and,

· In order for the programs to become sustainable, there must be community engagement, community participation, creation of a stakeholder relationship with the community, and a relationship of trust with the community (Collins et al., 2006).

These principles are in obvious contrast to more traditional nutrition programs in which the community is a passive recipient of services or in which severely malnourished children are simply hospitalized.

Collins et al. (2006) reviewed the results of three studies of the effectiveness of 21 CTC programs in Malawi, Ethiopia, and North and South Sudan between 2001 and 2005. For the pooled data for 23,511 cases of severe acute malnutrition presenting to these programs, recovery rates of 79%, mortality rates of 4%, and default rates of 11% were achieved. Over three-quarters of the severely malnourished children were treated solely as outpatients.  The average coverage rate was 73%. This was based on active case detection in equally-sized geographic areas and then estimating the number of severely malnourished children in the overall population. The coverage was calculate by dividing the number of children attending the program by the number of malnourished children and then multiplying this by 100. The average length of time in the OTP was 40-50 days.

The results are considerably better than those reported for hospitals providing inpatient care to children with severe acute malnutrition.

These programs were implemented originally by Concern Worldwide mostly at Ministry of Health Centers. The MOH has gradually been taking over these programs while Concern continues to provide the RUTF. Estimated costs of these programs are $12 to $132 per life saved.  As local production of RUTF becomes possible, these costs will decline further.

Systematic Review of the Management of Severe Childhood Malnutrition
Ahmed et al. (2008), as part of the Lancet Series on Maternal and Child Undernutrition, carried out a systematic review of the efficacy of different types of interventions for the management of severe childhood malnutrition in both facility-based and community-based settings. Of 9 studies of the effectiveness of WHO guidelines for rehabilitation, only 2 did not show any impact, and the risk of death is reduced by 48% if the guidelines are followed. The review cautioned about the expense of RUTF in Asian countries with a high burden of severely malnourished children, such as in Bangladesh, with 250,000 such children. 
Prevention and Treatment of Childhood Micronutrient Undernutrition 
Globally, 10%of deaths and disability-adjusted life-years (DALYs) in children younger than 5 years are attributable to micronutrient deficiencies, mostly from vitamin A and zinc deficiency (Bhutta et al., 2008).
Vitamin A deficiency leads to an increased risk of blindness from xerophthalmia and increased risk of mortality in children from diarrhea and measles and during the first 6 months of life, from prematurity and infection (Black et al., 2008). Present estimates are that approximately 127 million preschool children are vitamin A-deficient. 4.4 million have xerophthalmia and are therefore at risk of blindness.
More than 30% of households in the developing world do not consume iodized salt (UNICEF, 2007a). Iodine deficiency in pregnancy results in impaired fetal development, an increased risk of miscarriage, and fetal growth restriction, and mental deficiency (Black et al., 2008).
47% of preschool children worldwide have anemia and in 50-60% of cases this is due to iron deficiency because of low consumption of meat, fish and poultry. The level of anemia is a significant independent predictor of lower IQ scores (Black et al., 2008). 
Zinc deficiency results in an increased risk of diarrhea, pneumonia, and malaria (Black et al., 2008).
Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Vitamin A Deficiency
Vitamin A Supplementation and Under-5 Mortality in Indonesia

In this landmark study, Sommer et al. (1986) reported the findings of the first randomized controlled study of high-dose vitamin A supplementation on under-5 mortality. The impetus for this study was the observation from central rural Java that mortality of children was directly related to the severity of vitamin A deficiency. In northern Sumatra in Aceh Province, 450 villages were selected at random among 2,048 villages within 2 districts. Villages were randomly assigned to intervention and control groups. Study teams visited each village to collect baseline information on all households, to collect health information about all children 0-59 months of age, to measure the height and weight of all children, and to examine the eyes of children for xerophthalmia.  The same information was collected by the study team 1 year later.

A baseline high-dose capsule of vitamin A was administered to children 12-59 months of age in the intervention group 1-3 months later and a second dose 6-8 months later.  Among children 12-71 months of age, the risk of mortality was 34% less in the intervention group than in the control group.
Impact of Vitamin A Supplementation on Child Mortality in India

Vijayaraghavan et al. (1990) reported the findings of a double-blind placebo-controlled trial in rural Andhra Pradesh, near Hyderabad, India, among 8,804 children 12-59 months of age. The study was conducted in 84 villages with a total population of approximately 165,000 people.  Villages were randomly assigned to treatment and control groups. Demographic and health data, including anthropometry and clinical eye examinations, were collected at baseline and repeated every 6 months, at which time a vitamin A or placebo capsule was again administered to each study child. Trained field workers visited all study households every 3 months to collect information on child morbidity and mortality. No difference in child morbidity or mortality was found between the 2 study groups.
Impact of Vitamin A Supplementation on Mortality and Mortality Inequalities in Nepalese Children

West et al. (1991) carried out a randomized, double-blind community-based trial of 28,630 children 6-72 months of age in the Gangetic flood plains (Terai) of Sarlahi, Nepal. All households were visited by trained field staff every 4 months over a 12-month period. Newborn infants were enrolled in the study at the time of follow-up visits. Child deaths were recorded by these trained staff and by independent surveillance team which visited each village every 2 months.

A 30% reduction in mortality of children 6-72 months of age was observed, with the greatest reductions seen in deaths from diarrhea and dysentery, wasting malnutrition, uncertain infectious causes, and measles. There was no apparent effect on deaths from pneumonia.

Bishai et al. (2005) carried out a secondary analysis of data of a study carried out in 1989-91 in the rural Sarlahi District of Nepal in which 30,059 children 6-60 months of age were randomized to receive high-dose vitamin A at 4-month intervals. Mortality differentials were assessed by socio-economic group and sex.

In the control group, girls had a significantly higher mortality rate than boys, but in the vitamin A supplementation group, there was no mortality difference by sex. The effect of caste and socio-economic status (SES) on mortality was attenuated but not eliminated by vitamin A supplementation as well. The greatest attenuation occurred in the second and third lowest SES quintile groups. One interpretation of these findings is that children in the upper SES groups were less vitamin A deficient than children in the lower SES groups, and those in the poorest SES quintile had a higher risk of death from causes not responsive to vitamin A supplementation, such as causes related to protein-calorie malnutrition, pneumonia and injury.
Vitamin A Supplementation and Under-5 Mortality in Rural Nepal

During a 3-year intervention trial of the management of childhood pneumonia in remote northwestern Nepal, eye signs suggestive of severe xerophthalmia in the period preceding death were noted in more than 2,000 verbal autopsy reports (Daulaire et al., 1992). As a result, a single dose of vitamin A was given to all children 0-59 months of age in the area of the intervention trial. However, because of logistical constraints only half of the children could be reached during the first 6 months and thus 8 of the 16 districts in the study area were randomly selected ahead of time for vitamin A supplementation. Lay health workers visited each household and administered an appropriate dose for age to all children younger than 5 years of age.

There was a reduction in the risk of mortality of 26%. The age group with the great reduction in risk of mortality was 6-11 months of age, in which there was a 49% reduction in mortality.  There was also a notable decline by about one-third in the diarrhea-specific death rate in the intervention group. (The death rate from diarrhea was 5 times higher than the death rate from pneumonia in the intervention areas and in the control area it was almost 8 times higher.) The study revealed that vitamin A supplementation was readily incorporated into ongoing community-based health services and that the extra cost of adding this activity was only US$ 0.20 per dose, giving an estimate of a marginal cost of less that $11 per death averted.

Vitamin A Supplementation and Child Survival in the Sudan
Herrera et al. (1992) reported the results of a double-blind, placebo-controlled trial of high-dose vitamin A supplementation among 28,753 children 9-72 months of age in northern Sudan. Baseline data, including dietary, social, economic and demographic data, were recorded and anthropometry was performed. Each child enrolled in the study received a capsule (vitamin A or placebo). Follow-up visits were made 6, 12 and 18 months after enrollment and study children were again given a capsule. In this study, no protective effect of vitamin A on under-5 mortality was found. 

Vitamin A Supplementation and Child Morbidity and Mortality in Ghana
The Ghana VAST Study Team (1993) reported the findings of 2 double-blind randomized placebo-controlled trials in northern Ghana in the Kassena-Nankana District (where the Navrongo Initiative later began), with a population of 180,000 people. The first trial focused on mortality effects and the second on morbidity effects among children 6-90 months of age. The study area was divided into geographical clusters with 30-77 households, and these clusters were randomly assigned to vitamin A or placebo interventions. In the mortality study, children were visited and administered vitamin A by trained field workers. In the morbidity study, home visits were carried out on a weekly basis. During the period of the morbidity study, mobile clinics were made available to study children – those both in the intervention and control groups – and field workers referred sick children to these clinics.

Child deaths were identified at the time of home visits and also through a network of key informants in the community who were consulted every 2 weeks.

No differences were encountered in the mean daily prevalence of illness except for minor (but statistically significant) differences in the prevalence of “vomiting” and “refusing food/breast milk.” In both cases the prevalence was slightly higher in the placebo group (2.3 versus 2.0% and 1.6 versus 1.3% respectively). However, children in the vitamin A group were less likely to have made several trips to a clinic and were less likely to have been admitted to the hospital. The mortality rate was 19% less in the vitamin-A treated group.

Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Vitamin A Deficiency
Meta-Analysis of Community-Based Distribution of Vitamin A on Child Mortality
Fawzi et al. (1993) carried out a meta-analysis of all community-based studies of the effectiveness of vitamin A in reducing childhood mortality published between 1966 and 1992. There was an overall 30% reduction in mortality. The review also documented a 61% reduction in mortality in patients hospitalized with measles who received vitamin A supplementation. 
Summary of Research Findings Related to Effects of Vitamin A on Morbidity and Mortality

Beaton et al. (1993) reported on a review of 10 mortality trials and 19 morbidity trials (including the findings related to morbidity from the mortality trials). They reported an average reduction of 23% in the mortality rates of infants and children 6-59 months of age. There was no difference in effect in subgroups broken down by age groups or gender. The reduction of diarrheal deaths and measles deaths was found to be much more pronounced than the reduction in respiratory-related deaths. The mortality effect did not depend on the baseline level of xerophthalmia or on the level of stunting or wasting in the population.

The same review did not identify an effect of vitamin A on the incidence, duration, or prevalence of diarrheal or respiratory infections. However, the review did identify that vitamin A supplementation reduced the morbidity from measles.

Nepal’s National Vitamin A Distribution Program

Gottlieb (2007) provides a case study in the book Case Studies in Global Health: Millions Saved (Levine 2007) which describes the process of national scaling up of vitamin A distribution. In 1993, there had been developed a network of 36,000 mostly illiterate unpaid female community health volunteers (FCHVs) who had become inactive because after only 1 year the stipend of US$ 2 per month the government of Nepal had offered them stopped. Recognizing this potential resource, Nepal’s National Vitamin A Program began motivating these FCHVs to help with vitamin A distribution every 6 months without any financial incentives. The FCHVs were invited to speak at meetings, allowed to pass to the front of the line when waiting for social services, and were given preference in participating in government programs. The National Vitamin A Program instituted a training of trainers program in which staff at the district health office trained the chief of the health post, who then trained FCHVs. 

FHCVs served as a link between the health system and the communities. They distributed high-dose vitamin A capsules to all children 6-59 months of age in the village twice a year. Those who did not come to a central distribution point on the day of distribution were tracked down on the following day. At the same time, the FCHVs also provided nutrition education to parents, distributed contraceptives and oral rehydration salts, and served as a source of information about health and family planning. In an assessment of the mortality effects of this program, Thapa et al. (2005) found the effect of this program when it achieved 100% coverage in villages was to reduce 12-59-month mortality by 53%. Since this effect is much larger than that reported in randomized studies of vitamin A supplementation, the authors attribute this “enhanced program effect” to the additional activities undertaken by the FHCVs.

Starting initially with 8-10 new districts a year in 1993, all 32 priority districts were covered by the program in 1997.  After 6 more years, the program reached the additional 43 remaining districts in the country. A total of 49,000 FCHVs were trained to participate in the program. National coverage of 80-90% was achieved. Based on analysis of the known effectiveness of vitamin A supplementation, evaluations of the program have shown that it has prevented approximately 2,000 children from going blind each year and was responsible for reducing the under-5 mortality in Nepal by half between 1995 and 2000.
The cost of the program was US$ 1.25 per child per year to deliver 2 high-dose vitamin A capsules and the other related services mentioned above. The estimated cost was US$ 327-397 per death averted and $11-$12 per disability-adjusted-life-year (DALY) gained.

According to the review, the enthusiasm and motivation of the FCHVs has declined again, and a new program has now been created by the National Vitamin A Program to work with Village Development Committees to establish an endowment fund of US$ 1,000 in each village, the interest from which is to be used to provide financial support for the FCHVs. About 20% of the villages have this endowment support at present. FCHVs in many villages are now expanding their roles to include de-worming, treating of childhood pneumonia, and distributing iron supplements to pregnant women.

Review of Vitamin A Supplementation in the Early Neonatal Period

Haider and Bhutta (2008b), as part of the Lancet Series on Maternal and Child Undernutrition, carried out a systematic review of the impact of neonatal vitamin A supplementation on infant mortality. They identified three studies. In all three, supplemental vitamin A was give within 96 hours after birth without additional supplementation later during the first 6 months of life. Pooled estimates from the three studies indicated that mortality at 6 months of age was reduced by 20%.
One of the three studies was from Zimbabwe in which post-partum mothers and newborns received vitamin A (Malaba et al., 2005). Treatments were randomly assigned to four groups: (1) both mothers and newborns received vitamin A, (2) only mothers received vitamin A, (3) only newborns received vitamin A, and (4) neither mothers nor newborns received vitamin A. No effect on mortality was observed. Taking this evidence into account, Gupta et al. (2008) assume for their analysis on the effects of undernutrition on child mortality that neonatal supplementation in Asia (but not Africa) reduces mortality by 21% between 2 days and 6 months of age. 
Review of Vitamin A Supplementation on Mortality during Childhood

Gogia and Sachdev (2008a), as another supplemental review reported in the Lancet Series on Maternal and Child Undernutrition, reported the findings of a series of meta-analyses related to vitamin A and child mortality. On the basis of their review of 21 studies of the effect of vitamin A supplementation of mothers and children on mortality of children, they concluded that there was no evidence of mortality reduction in infants below 6 months of age. Among children above 6 months of age, they found that the risk of mortality was reduced by 23%. However, on exclusion of trials that did not have xerophthalmic subjects, there was no evidence of mortality impact. Hence, the authors conclude that “the role of prophylactic vitamin A supplementation in preventing childhood mortality in population groups with only biochemical evidence of vitamin A deficiency without accompanying xerophthalmia is uncertain” (p. 5). Taking this evidence into account, Bhutta et al. (2008) assume for their analysis on the effects of undernutrition on child mortality that one dose of vitamin A reduces mortality among children aged 6-59 months of age by 12% and two doses reduce it by 22%.

Review of Vitamin A Supplementation of Morbidity during Childhood
Gogia and Sachdev (2008b), as another supplemental review reported in the Lancet Series on Maternal and Child Undernutrition, reported the findings of a series of meta-analyses related to vitamin A and child morbidity. There is no protective effect of vitamin A supplementation on the development of diarrhea (8 trials), and there is no protective effect of vitamin A supplementation of duration of diarrhea (5 trials). In a combined analysis of two studies, vitamin A supplementation did reduce the rate of persistent diarrhea (great than 14 days in duration).  
Vitamin A supplementation also has no protective effect on the incidence of pneumonia in children (12 studies) and no protective effect on mortality from pneumonia. There is evidence that vitamin A supplementation leads to an 8% increased risk of pneumonia. Five studies were identified in which the effect of vitamin A supplementation was assessed on the outcome of treatment of children with pneumonia. Vitamin A supplementation had no effect on pneumonia mortality or on the clinical evolution of the condition.

Vitamin A supplementation, when given prophylactically, does reduce mortality from measles by 56%. When given therapeutically once measles develops, there is no effect on mortality unless two doses are given on consecutive days to children under 2 years of age. This leads to a significant reduction in overall mortality (in one review) and in pneumonia-specific mortality without affecting overall mortality (in another review). There is also evidence that vitamin A administration to children with measles on two consecutive days decreases the duration of diarrhea, pneumonia, hospital stay, and fever. 
Vitamin A supplementation has no effect on malaria mortality in children and no effect on malarial parasitemia. There is also no effect of vitamin A supplementation of the outcome of treatment of children with malaria.
The review by Gogia and Sachdev (2008) also assessed the evidence regarding the effect of vitamin A supplementation on the mortality and morbidity of extremely low birth weight infants (with a birth weight of less than 1500 gm or less than 32 weeks of gestation) revealed some evidence of reduced oxygen requirements and retinopathy.
There is no evidence that vitamin A supplementation improves physical growth. There is also no evidence that vitamin A supplementation of pregnant women who are HIV-positive reduces mother-to-child transmission (MTCT) and, in fact, in one study MTCT was increased as a result of vitamin A supplementation.
The effectiveness of vitamin A in maintaining healthy vision in children and in preventing blindness is well-established. There is a possibility that vitamin A increases hemoglobin concentration in children, but the effect appears to be small. There is some evidence, which is inconclusive, that vitamin A supplementation reduces morbidity and mortality in HIV-infected children.

Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Deficiencies of Zinc, Iron and Folic Acid
Effect of Zinc Supplementation on Morbidity and Mortality among Children in Bangladesh with Diarrhea

Baqui et al. (2002) carried out a cluster-randomized community-based trial among 8,070 children 3-59 months of age who lived in the service area of the Matlab field area of the International Centre for Diarrheal Disease Research, Bangladesh (ICDDRB). There, paid and volunteer CHWs provide treatment and referral for childhood diarrhea and pneumonia. The Bari (neighborhood) mothers had been trained to provide oral rehydration solution packets and to provide advice to patients with diarrhea. Paid CHWs visited all households every month and provided, among other things, treatment and referral for childhood pneumonia. There was on average 1 CHW for 2,000 people and 1 Bari mother for every 50 people. Thirty service clusters, each with about 200 children aged 3-47 months, in Matlab were selected and randomly assigned to treatment and control groups.

The CHWs and Bari Mothers in the intervention clusters taught mothers how to administer zinc syrup, and they instructed the mothers to administer this syrup on a daily basis for a total of 14 days when a child developed diarrhea. All children with diarrhea in both the intervention and control clusters received oral rehydration solution and their mothers received advice on feeding during diarrhea and on referral to the Matlab treatment center if needed. Twelve data collectors not involved in the implementation of the intervention made bi-monthly home visits to collect information on morbidity from diarrhea and pneumonia and on adherence to the zinc treatment. Data on hospital admissions were collected from the Matlab treatment center information system, and data on deaths were collected independently from the ongoing independent demographic surveillance system. The intervention continued for a 2-year period.

At the beginning of the study, only about 40% of diarrheal episodes were treated with zinc syrup, but this increased gradually to 80% of episodes by month 7 of the study. The duration of diarrhea in children in the intervention clusters was 24% shorter than that in the comparison group, and children in the intervention clusters had a 24% lower admission rate to the Matlab treatment center than control children. The incidence of diarrhea was 15% less among children in the treatment clusters. 

There was also a significantly sharper decline in the incidence of pneumonia among children in the intervention clusters compared to those in control clusters using regression analysis. The admission rate for pneumonia at the Matlab treatment center was 19% less among children in the intervention clusters as well. After removing deaths related to injury (mostly from drowning), a comparison of mortality rates revealed that the rate in the intervention clusters was less than half that in the control clusters.

Daily Zinc Supplementation and Pneumonia in Indian Children

Bhandari et al. (2002a) carried out a double-blinded, randomized placebo-controlled community trial among 3,802 children 6-30 months of age living in the urban slum of Dakshinipuri in New Delhi, India. Children were randomized to receive a daily dose of zinc or a placebo. A field attendant administered the syrup daily at home for 4 months except on Sundays, when the mother did so. Field workers visited each home weekly to obtain information about morbidity and to measure the respiratory rate of children. Children with suspected pneumonia were brought to a study clinic where they underwent further assessment. Cases of childhood pneumonia were treated according to WHO protocols. The study clinic was available to refer children when appropriate and when mothers decided that such care was needed. There was no difference in the percentage of children who developed acute lower respiratory infection (defined as cough and fast breathing or lower chest drawing as assessed by a physician). Pneumonia was defined as (1) a combination of cough with crepitations or bronchial breathing on auscultation or (2) an episode of acute lower respiratory tract infection associated with at least one of the following symptoms – lower chest indrawing, convulsions, not able to drink or feed, extreme lethargy, restlessness or irritability, nasal flaring, or abnormal sleepiness. The incidence of pneumonia was 2.5% less in the zinc-treated group, but after adjusting for multiple episodes of pneumonia in the same child, the risk was determined to be 26% less.

Daily Zinc Supplementation and Diarrhea Morbidity in Indian Children
Bhandari et al. (2002b) reported the findings of a double-blind, randomized, placebo-controlled trial of zinc supplementation among 3,802 children 6-30 months of age living in the urban slum of Dakshinipuri in New Delhi, India. Children were randomized to receive a daily dose of zinc or a placebo. A field attendant administered the syrup daily at home for 4 months except on Sundays, when the mother did so. Field workers visited each home weekly to obtain information about morbidity and to provide oral rehydration salts if a child had diarrhea. A study clinic was available to refer children when appropriate or when mothers decided that such care was needed.

The incidence of diarrhea was 12% less in the zinc treatment group, and the incidence of severe or prolonged diarrhea was even less. The children in the zinc-treatment group were also 22% more likely to have experienced no episodes of diarrhea during the study period and were 49% less likely to have experienced 6 or more episodes of diarrhea.

Effect of Weekly Supplementation of Iron and Zinc on Morbidity from Diarrhea and Pneumonia on Infants in Bangladesh
Baqui et al. (2003) carried out a double-blind, community-based randomized controlled trial of 799 infants 6 months of age who were randomly assigned to 1 of 5 groups in which the following were administered: (1) iron and riboflavin, (2) zinc with riboflavin, (3) iron and zinc and riboflavin, (4) a micronutrient mix with iron, zinc, riboflavin, and other minerals, and (5) a control treatment.

Infants 6 months of age were identified from the Matlab Health and Demographic Surveillance System database in rural Bangladesh, a field site operated by the International Centre for Diarrheal Disease Research, Bangladesh (ICDDRB). A trained paramedic then obtained baseline information for the child and the family, including anthropometry and a blood sample to test the hemoglobin level. Each infant received a weekly dose of the assigned supplement. Trained CHWs administered the supplement to the infant over a 6-month period.

Simultaneous supplementation with iron and zinc was associated with a 19% lower risk of diarrhea and a 30% lower risk of diarrhea among less well-nourished infants (with a weight-for-age Z score below -1. Iron and zinc supplementation was also associated with a 40% lower risk of severe pneumonia in less well-nourished children. The micro-nutrient mix was associated with a 15% higher risk of diarrhea in all infants and a 22% higher risk in less well-nourished infants.

Effect of Maternal Folic Acid Supplementation on Mortality of Pre-Term Infants in Rural Nepal
Christian et al., (2003) carried out a double-blind, cluster-randomized, controlled trial to assess the effects of micronutrient supplementation on fetal loss and infant mortality. There were 5 arms in the trial: (1) vitamin A + folic acid, (2) vitamin A + folic acid + iron, (3) vitamin A + folic acid + zinc, vitamin A + multiple micronutrients (all of the previous micronutrients + vitamins, copper and manganese) and (5) vitamin A only. Supplements were taken daily throughout the pregnancy until 3 months post-partum. No significant effects were observed on overall fetal loss or early infant mortality. However, among preterm infants, folic acid alone and in association with iron reduced mortality in the first 3 months of life: there was a 64% reduced risk of mortality in pre-term infants whose mothers received folic acid alone and 47% reduced risk in pre-term infants who mothers received folic acid an iron. 
Effect of Zinc Supplementation of Diarrhea Morbidity and Growth among Low-Birth-Weight Infants in India

Sur et al. (2003) reported the results of a randomized, double-blind, placebo-controlled, community-based study in a slum of Kolkata, India, in which 100 low-birth-weight (LBW) infants (< 2,500 gm) were randomly allocated to an intervention group receiving over a one-year period a weekly dose of zinc in a vitamin B complex-based syrup or a vitamin-B complex-based syrup without zinc. Two locally recruited resident female health workers who had been trained in the home management of diarrhea and who served as a depot holder for oral rehydration solution were each responsible for 50 LBW infants, and they administered the weekly dose of zinc/placebo syrup. Anthropometry was performed on a monthly basis. 

There was a 29% decrease in diarrhea incidence in the intervention group. Among infants exclusively breastfed, there was no difference in diarrheal incidence when comparing children in the intervention and control groups. But, after weaning, the supplemented group had a lower diarrheal incidence compared to control children. When the infants enrolled in the study reached 12 months of age, there was a small but statistically significant difference in weight and height between the 2 study groups, with intervention infants weighing more and having a greater length.

Effect of Chronic Zinc Supplementation of Children with Persistent Diarrhea on Morbidity and Growth

Penny et al. (2004) carried out a randomized, double-masked, placebo-controlled community-based trial in which children who had recovered from persistent diarrhea (with a duration of 14 or more days) received a daily (Monday-Friday) dose at home by a field worker of zinc or placebo. The zinc group was sub-divided to include one arm in which multivitamins and minerals were added and one arm without multivitamins or minerals. The zinc-supplemented group (without supplemental vitamins and minerals) had fewer episodes of cough than did the placebo group. The zinc-supplemented group with supplemental vitamins and minerals had more episodes of diarrhea and more days with fever and with cough than did the zinc-supplemented group without supplemental vitamins and minerals.  There was no effect of zinc supplementation on physical growth.

Effect of Zinc Supplementation on Incidence of Pneumonia and Diarrhea in Bangladesh

Brooks et al. (2006) carried out a randomized controlled trial of a weekly zinc supplement among 1,665 children in a poor urban population in Kamalapur, in southeastern Dhaka, Bangladesh. Field research assistants visited the homes of study children weekly, collected morbidity information and also counted the respiratory rate of all study children. At the end of the visit, the worker administered syrup containing either zinc or an identically tasting syrup without zinc. Sick children were referred to a nearby clinic staffed by medical officers and nurses involved in the study.

There was a 17% lower risk of pneumonia in the zinc-treated group compared to the control group, and there was a 6% lower incidence of diarrhea as well as a significantly lower risk of overall death in the zinc-treated group compared to the control group. There were also significantly fewer pneumonia deaths in the zinc-treated group compared to controls. The zinc-treated group had a small but statistically significant increase in height after 10 months of treatment but not in weight.

Effect of Iron and Folic Acid Supplementation on Child Mortality
Tielsch et al. (2006) reported the findings of a community-based, cluster-randomized, double-masked placebo-controlled trial among 25,490 children in southern Nepal in which children 1-36 months of age received 1 of 4 treatments: (1) iron and folic acid, (2) zinc, (3) iron, folic acid and zinc, or (4) placebo. In the Sarlahi District, the geographic areas served by each of 30 Village Development Committees were divided into 9 wards, and these wards were further divided into a total of 426 sectors. In each sector, a female community worker visited all houses in her sector each week and administered tablets containing the appropriate micronutrient(s). The community workers also gave vitamin A according to the national program protocol. The community workers recorded any deaths during their weekly visits to participating families.

Iron and folic acid had no effect on mortality or on morbidity during the first 36 months of life.
Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Deficiencies of Zinc, Iron and Folic Acid
2001 Review of Randomized Controlled Trials of Zinc Supplementation 
Black and Sazawal (2001) carried out a meta-analysis of a total of 26 randomized trials of zinc supplementation. Seven randomized trials assessed the effectiveness of zinc supplementation in reducing the incidence of diarrhea, 4 randomized trials assessed the effectiveness of zinc in reducing the incidence of pneumonia, 5 randomized trials assessed the effectiveness of zinc in reducing the episode severity of diarrhea, and 5 randomized trials assessed the effectiveness of zinc supplementation in reducing the severity of persistent diarrhea. In a pooled analysis, there was an 18% reduction in the incidence of diarrhea and a 41% reduction in the incidence of pneumonia. Of 2 studies of the effect of zinc supplementation on reducing malaria incidence, one demonstrated a statistically significant effect.  A pooled analysis of 5 studies of the therapeutic effects of zinc supplementation on the severity of diarrhea episodes showed a 15% lower probability of the diarrhea continuing in the supplemented group. Pooled analysis of the effects of zinc on the severity of persistent diarrhea showed a 24% lower probability of continuing diarrhea (5 studies) and a 42% reduced rate of treatment failure or death in children given zinc supplements. All results were statistically significant. There was no description of community involvement or how the interventions were actually carried out in the field.
Review of the Impacts of Multiple Micronutrient Fortification

Ahmed et al., (2008) carried out a series of meta-analysis of studies of micronutrient fortification.  They identified 10 studies in which iron was the sole micronutrient or one of several micronutrients whose effect on hemoglobin in children 0-5 years of age was studied, with a weighted effect of 0.3 g/dL (comparing study participants to controls). A separate analysis of six studies, in which before and after comparisons were made on the same study participants, revealed an increase of 0.6 g/dL. However, when studies were assessed to determine whether iron fortification led to a reduction in the prevalence of anemia, the pooling of 2 studies of children 1-5 years of age revealed no significant difference.
Review of the Effects of Iron Supplementation during Childhood
Sachdev and Gogia (2008) carried out a series of meta-analyses of the effects of iron supplementation in pregnancy and childhood. A meta-analysis of studies in which changes of hemoglobin were assessed in randomized controlled trials of oral and parenteral iron supplementation and iron-fortified milk or cereals administered to children revealed as a modest weighted mean difference of 0.74 g/dL. Children most responsive to treatment included those with a lower baseline hemoglobin level, those taking oral medicinal iron supplementation, and those living in malarial non-hyperendemic regions. On average, 38% to 62% of children less than six years of age with baseline levels of anemia (< 11g/dL) are responsive to iron supplementation. A systematic review of 15 randomized controlled trials of iron supplementation on mental development revealed a significant effect (equivalent to 1.5 to 2 points on a scale of 100), but there was no effect on motor development (8 studies). The effect on cognition is most prominent among children above seven years of age and among those who were initially anemic or iron deficient.
Daily iron supplementation is more efficacious in reducing anemia in developing countries than intermittent doses. Iron supplementation has no effect on physical growth.

Studies of iron supplementation on morbidity have shown that oral iron is associated with increased rates of clinical malaria in 5 of 9 studies and increased morbidity from other infections in 4 of 8 studies. These were studies involving both adults and children. However, a subsequent review of only children showed no increased morbidity among those receiving iron supplementation except for an 11% increase in diarrhea.
The effect of iron supplementation on mortality has not been studied, but two recent trials have assessed the effect of iron and folate together, one in an area with malaria transmission (Zanzibar) (Sazawal et al., 2006) and one in an area without malaria transmission (Nepal) (Tielsch et al., 2006). In the Zanzibar trial, children who received iron and folic acid were more likely to die or need hospital treatment for an adverse event. Further analysis of the results suggested that it was children without iron deficiency at the outset who had adverse effects. As a result of these findings, some have recommended that iron and folic acid not be given in malarial areas unless a child is iron deficient and anemic and an active program is present to detect and treat malaria (English and Snow, 2006). The study from Nepal showed no impact of iron and folic acid on mortality but there was suggestive evidence of protection again diarrhea, dysentery, and acute respiratory illness.
The effect of iron supplementation during pregnancy on birth weight has been assessed by one study from Nepal which showed that iron and folate together (compared to folate alone) increased birth weight by 37 g and led to a reduction of 14% in the risk of low birth weight (Christian et al., 2003a). However, there is no conclusive evidence that routine iron supplementation in pregnancy will increase newborn size and duration of gestation or will improve perinatal health.
Review of Dispersible Micronutrients (“Sprinkles”) on Childhood Anemia

Ahmed et al. (2008), as part of the assessment of the effects on maternal and child undernutrition on child health (Bhutta, 2008), carried out a review of the effects of “sprinkles” and found no significant effect compared to iron drops when given to anemic children. However, when “sprinkles” are given in an untargeted general population compared with a placebo group, there is a significant effect of “sprinkles” on the hemoglobin concentration. One study was identified assessing the effectiveness of “sprinkles” in preventing anemia in non-anemic children, and no difference was found compared to a placebo group.
Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Iodine Deficiency
We did not include any individual studies in our review.
Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Iodine Deficiency
Haider and Bhutta (2008c) reviewed the evidence regarding the effect of iodine supplementation in pregnancy and childhood in iodine-deficient areas. Two studies were identified. Pooled analysis revealed that iodine supplementation of pregnant mothers as associated with a 29% reduction of deaths in infancy and childhood and with a 73% reduced risk of cretinism at 4 years of age (only one study). The reviewers were able to identify one trial of iodine supplementation in infants in iodine-deficient areas, and this revealed a 72% reduced risk of mortality at 2 months of age. However, there appeared to be confounding of receipt among mothers of iodine supplementation during pregnancy among women who were at reduced risk of having an infant die, so a clear distinction of the separate effects of these two interventions was not possible.
Haider et al. (2008) carried out a meta-analysis of the effectiveness of large-scale salt fortification programs with iodine. They identified eight studies. Except for one province in China and one country in Latin America, all national programs in 20 countries reported normal median urinary iodine excretion (> 100 microg/L) in women and children after salt iodization was declared mandatory. In addition, goiter prevalence in children decreased by 19-64%. This same review also identified eight studies in which the impact of iodization of water on child health was carried out. These were all smaller-scale studies at the district or village level. Neonatal mortality declined by an average of 66% and infant mortality by an average of 57%.
Promotion of Breastfeeding 

Exclusive breastfeeding in the first 6 months of life and continued breastfeeding from 6-11 months of age is the single most effective preventive intervention in reducing child mortality, with the potential of saving 1.3 million lives annually (Jones et al., 2003). More than 60% of infants are not exclusively breastfed during the first six months of life (UNICEF, 2007a).
Recent estimates are that the risk of mortality with sub-optimum breastfeeding compared to exclusive breastfeeding during the first six months of life is 14.4 among infants not breastfeed, 2.9 among infants partially breastfed, and 1.5 among infants predominantly breastfed, with only water or teas added. 12% of under-5 deaths can be attributed to sub-optimum breastfeeding (Black et al., 2008).

Individual Studies of the Effectiveness of Community-based Interventions for Breastfeeding Promotion
Promotion of Exclusive Breastfeeding by Community-Based Peer Counselors in Bangladesh

Haider et al. (2000) carried out a randomized controlled trial in which women in the last trimester of pregnancy were enrolled in the study and received counseling at home by a peer counselor recruited from the community. An area of Dhaka city with a population of 200,000 people was divided into 60 zones, and 40 of these zones were selected at random for inclusion in the study, with 20 zones being randomly allocated as intervention areas and 20 as control areas. Twenty women with personal breastfeeding experience and with at least 4 years of education received 40 hours of training on breastfeeding counseling. One peer counselor was recruited from each of the intervention zones and was responsible for 12-25 mothers residing in the same zone. 

Study participants were selected by field assistants going door to door. The peer counselors then visited each mother in one of the intervention zones a total of 15 times beginning during the third trimester of pregnancy through the fifth month post-partum. The duration of each counseling session was usually 20-40 minutes. The counselors promoted initiation of breastfeeding within one hour of delivery, and they discouraged pre-lacteal and post-lacteal feeds (that is, other liquids before colostrum is secreted and after breastfeeding has commenced), and promoted exclusive breastfeeding for the first 5 months of life.

All mothers participating in the study were visited by a female interviewer at 7 different points in time during the study, including within 72 hours following the birth. There were 363 mothers enrolled in the intervention group and 363 in the control group.

The prevalence of exclusive breastfeeding when the infant was 5 months of age was 70% in the intervention group and 6% in the control group.  Mothers in the intervention group initiated breastfeeding earlier and were less likely to give pre-lacteal and post-lacteal foods. At day 4, the mothers in the intervention group were more likely to be exclusively breastfeeding than mothers in the control group.

Community-based Breastfeeding Promotion in Rural India
Bhandari et al. (2003) reported the results of a cluster randomized controlled trial in which an existing local-level health or nutrition worker in each village in rural India (a traditional birth attendant, a local village-based community health worker, or an auxiliary nurse midwife) received training in breastfeeding promotion and in giving these messages at monthly meetings with community representatives, at the time of encounters with the existing health system, and at the time of targeted home visits. The messages were based on extensive qualitative research and piloting of the messages before adoption so that they would be culturally appropriate.  In the intervention group there was an absolute difference of 31% in the prevalence of exclusive breastfeeding at 3 months of age (79% vs. 48%). At 4, 5 and 6 months of age the percentage difference was even greater: even though the rates of exclusive breastfeeding began to fall after 3 months of age, the decline was much greater in the control group than in the intervention group. There was also a decrease in the prevalence of diarrhea in the previous 7 days in the intervention group (22% vs. 30%). No significant differences were observed in the nutritional status of children in the 2 groups at 3 and 6 months of age, indicating that the promotion of exclusive breastfeeding had no detrimental effect on nutritional status. The utilization of other basic services such as home visits from government nutrition workers (Anganwadi Workers), attendance at weighing sessions, visitation of the primary health care center, and attendance at meetings held by auxiliary nurse midwives remained the same in the 2 groups.

The study took place in a population of 40,000 people. In addition to the preliminary qualitative research, there was a participatory design of the intervention. Appropriate breastfeeding was promoted at multiple sites, from home visits to weighing sessions to immunization sessions to clinic visits. The study is of particular significance because it was implemented through routine health and nutrition services and therefore the interventions have the potential of being scaled up. 
Promotion of Breastfeeding in Brazil

Coutinho et al. (2005) carried out a randomized trial to assess the effectiveness of counseling to promote exclusive breastfeeding of newborns. This was provided to low-income mothers giving birth in a public maternity hospital in northeastern Brazil (State of Pernambuco), 26% of whom were illiterate. Hospital staff received training in the WHO/UNICEF courses for Baby-Friendly Hospitals and Breastfeeding Counseling. In one arm of the trial, counseling was provided only in the hospital setting to mothers. In the other arm of the trial, a group of mothers received home visits from CHWs who had also received training in breastfeeding counseling. The CHWs made 10 home visits – 4 times during the first month, every 2 weeks during the second month, and once a month during the third to sixth months – for the purpose of promoting exclusive breastfeeding. 

Introduction of in-hospital counseling increased the rate of exclusive breastfeeding within the hospital from 21% to 70%. However, in the group of mothers who received no home visits, the percentage of mothers continuing to exclusively breastfeed after discharge fell quickly to only 15% at 30 days. In contrast, the percentage of mothers receiving home visits who exclusively breastfed their infant was approximately 3 times higher: the aggregate mean prevalence of exclusive breastfeeding was 45% in the group receiving home visitation compared to 13% in the group not receiving home visitation. The effect of hospital counseling only (without home visitation) after 30 days was significantly greater among women with higher socio-economic and educational status, whereas the effect of hospital counseling with home visitation by CHWs was similar in the lower socio-economic group of mothers compared to mothers in the higher socio-economic group.
Reviews of the Effectiveness of Community-based Interventions for Breastfeeding Promotion
Community-Based Support for Breastfeeding Promotion
Morrow and Matin (2003) reviewed the role of communities and community-based resource persons in providing support for breastfeeding in developing countries.  Their report describes 4 randomized studies of exclusive breastfeeding promotion in which pregnant women and mothers of infants received home visits by lay peer counselors
 (in 3 studies) or were visited at home by a social assistant/nutritionist (1 study) or were counseled by a nutritionist initially in the hospital and then at home (1 study). The number of contacts varied from 3 to 15. All studies reported significant increases in the practice of exclusive breastfeeding (and in 3 of the 4 studies the increase was 3.7- to 11.2-fold). These studies were described also as part of a larger Cochrane Review of trials of breastfeeding promotion throughout the world, not all of which were community-based (Sikorski et al., 2002). 

Examples of community-based approaches to promoting improved breastfeeding practices include involving women’s groups convened for other purposes in which breastfeeding promotion can be incorporated. For example, the review identified one study in which involvement with micro-credit savings groups led to improved breastfeeding practices compared to non-participants in the same community and to women in control communities. The micro-credit participants received education about breastfeeding promotion.

The review described The LINKAGES Project in Madagascar, which promoted breastfeeding in 10 districts and had 1 district which served as a control. The project used a multi-pronged approach which included home visits by peer counselors, group activities, community events, media strategies, and promotion by healthcare providers. The prevalence of breastfeeding increased by almost half, from 46% to 68%, compared to no change in the control district, which had a baseline level similar to that in the intervention districts. Even greater changes were observed for initiating breastfeeding during the first hour of life.

The review also described a large program in Honduras (Atención Integral a la Niñez) led by the Ministry of Health to promote 4 family health interventions (use of oral rehydration fluid for diarrhea, appropriate care seeking for ARI, appropriate child feeding, and appropriate breastfeeding). This program included a strong community component, mobilized key community agents, engaged NGOs, and involved the Ministry of Health. After 5 years, the level of exclusive breastfeeding in the intervention area had virtually doubled (21% to 39%) compared to no change in the control communities.

The authors conclude that “Community-based strategies, health system strategies, and national policies all have a role in creating a supportive environment for optimal infant and young child feeding, growth and development” and they go on to state that “Evidence indicates that community-based breastfeeding promotion and support can  be effective in increasing optimal breastfeeding and improving infant health” (p. 23).
Large-scale Promotion of Breastfeeding in Bolivia, Ghana and Madagascar
Quinn et al. (2005) reviewed the success of three large-scale programs to improve breastfeeding practices in Bolivia, Ghana and Madagascar (the LINKAGES Project).  The programs reached 1 million people in Bolivia, 3.5 million in Ghana and 6 million in Madagascar. In each case, the goal was to incorporate breastfeeding promotion within broader nutrition, child survival, and reproductive health programs as well as within relevant non-health programs. In all cases, the Ministry of Health and NGOs were major partners as were community-based volunteers. Formative research was carried out in each setting, leading to concise “do-able” messages which were communicated through multiple channels (through interpersonal exchanges, women’s groups, community events such as local theaters and festivals and health fairs, and through print and radio media) and directed at not only mothers but also at fathers and grandmothers. The approaches were flexible and adapted to each situation within each of the 3 countries. In all 3 countries over a 3-4-year period there was a substantial increase in the early initiation of breastfeeding and in the prevalence of exclusive breastfeeding, although no control comparisons in non-intervention areas were carried out. Prevalence of exclusive breastfeeding increased from 54% to 65% in Bolivia, 68% to 79% in Ghana, and 46% to 68% in Madagascar. In Ghana and Madagascar, follow-on “second generation programs” showed major gains in improved breastfeeding practices after only 12 months of program implementation (55% to 78% in Ghana and 29% to 52% in Madagascar).

The authors concluded that “a mix of activities, such as interpersonal counseling, community mobilization, and mass media, contributes to behavior change when these activities deliver consistent messages” (p. 353). Further, they concluded that “the findings do suggest that a great degree of support of community activities through direct implementation is associated with better results” (p. 353). The authors also noted that addressing breastfeeding in an integrative manner rather than dealing with it as a separate vertical program extends its appeal to other health and non-health programs and increases the target audience beyond pregnant women and mothers of young infants. 

Cochrane Review of Effectiveness of Support for Breastfeeding
Britton et al. (2007) reviewed 34 trials with 29,385 mother-infant pairs from 14 countries to assess the effectiveness of extra forms of support (lay and professional) on duration of breastfeeding. All studies were either randomized or quasi-randomized trials. The pooled analysis demonstrated that the relative risk of stopping breastfeeding before the infant reached 6 months of age was significantly reduced in those mothers who had received extra support (relative risk = 0.91). In the subset of eight studies in which the WHO/UNICEF training manual was used, the length of exclusive breastfeeding was significantly prolonged. The authors concluded that lay support is as effective as professional support, and “face-to-face support appears to be more effective than support by telephone but there is as yet no evidence to suggest that the duration of breastfeeding is improved by routine antenatal contact” (Britton, 2007, p. 8).
Review of Breastfeeding Promotion Strategies and Feeding Patterns
Bhutta et al. (2008) reported the results of two meta-analyses in their assessment of the effects of child nutrition on child health. Haider and Bhutta (2008) carried out a meta-analysis of 30 studies of individual or group counseling during the prenatal and postnatal periods on breastfeeding rates. Individual counseling increased the odds of exclusive breastfeeding by a factor of 3.4 in the neonatal period (15 studies) and by a factor of 1.9 at 6 months of age (9 studies).  Studies of group counseling (some of which also included individual counseling as well) revealed that this intervention increased the odds of exclusive breastfeeding during the neonatal period by a factor of 3.9 and at 6 months of age by a factor of 5.2.  
Giugliani and Victora (2008) reported the results of breastfeeding promotion on infant growth. They identified 19 studies, 5 of which also included the promotion of complementary feeding as well. There was no significant effect of breastfeeding promotion on growth at four months of age. 
In their meta-analysis of the effects of nutrition on child health, Bhutta et al. (2008) assumed that educational and promotional strategies for breastfeeding would increase the odds of exclusive breastfeeding under 1 month of age by a factor of 4.0 and between 1 and 6 months of age by a factor of 3.5; they also assumed that educational and promotional strategies would increased the odds of breastfeeding between 6 and 12 months of age by a factor of 1.6 and that after 12 months of age there would be no increase in the practice of breastfeeding . 
IMPROVEMENT OF PERINATAL AND NEONATAL HEALTH
Since 4 million deaths (38% of all under-5 deaths) occur in the neonatal period, it is clear that Millennium Development Goal 4 for child survival cannot be met without substantial reductions in neonatal mortality. A similar number of stillbirths occur as well. Furthermore, since three-fourths of neonatal deaths occur within the first week of life (and 25-45% on the first day of life), and since the great majority of births in resource-poor settings with the highest perinatal and neonatal mortality take place in the home and will continue to do so for the foreseeable future, the need for effective community-based approaches cannot be ignored since – at least in the short- to medium-term (Lawn et al., 2005; Darmstadt et al., 2005; Knippenberg et al., 2005; Martines et al., 2005).

For every neonatal death, there are an estimated 20 children who suffer pre-term or birth complications such as cerebral palsy, learning difficulties and other disabilities. One-quarter of pregnant women still do not obtain any prenatal care, almost one-third of births are attended by someone without special training, and almost half of births take place outside of a health facility (UNICEF, 2007a).
Individual Studies of the Effectiveness of Community-based Interventions for Improving Perinatal and Neonatal Health 
Tetanus Toxoid Immunization in Rural Bangladesh
At the Matlab field site established initially to test the effectiveness of cholera vaccines, 46,443 women participated in a double-blind, randomized controlled study in which they received either cholera vaccine, one injection of tetanus toxoid vaccine, or 2 injections (Black et al., 1980). Among the offspring of the study participants, neonatal mortality was 33% lower in the group receiving tetanus toxoid immunization. 75% of the reduction was due to reduced mortality from 4-14 days of life, when the mortality of neonatal tetanus occurs.
Tetanus Toxoid Immunization in Rural India

In three rural unions, TBAs were trained in better maternal nutrition and hygiene. In three unions, tetanus toxoid was given to pregnant women, and three unions served as a control (Rahman, 1982). The intervention and control areas were randomly selected. In the intervention area receiving tetanus toxoid immunization, the neonatal mortality rate declined by 54% (38.9/1000 in the intervention area compared to 85.2 in the control unions), and tetanus neonatorum decreased by 95%. Interestingly, the neonatal mortality rate decline by 72% in the unions with TBA training in better nutrition and hygiene only.
Tetanus Toxoid Immunization in Rural Haiti

In the absence of maternal immunization with tetanus toxoid, as many as 26% of live-born children will die where hygiene is poor, traditional umbilical cord care practices remain, high rates of home births, and no access to medical care (Berggren et al., 1983). At the Hospital Albert Schweitzer program area in Haiti, neonatal tetanus mortality rates fell from 262 to 0 over a 32-year period (1940-1972) as a result of the introduction of first improved cord care and clean delivery followed by first immunization of pregnant women at hospital clinics, then by mass immunization of all women or reproductive age in market places, followed by immunization in the home by community workers for those not yet immunized (Berggren et al., 1983). 

Control of Neonatal Tetanus in Southern Thailand

Prior to 1989, two neighboring provinces of Thailand had the higher reported incidence rates of neonatal tetanus (3/1000). In one province, a mass immunization program was implemented along with intensive education for TBAs while only the latter was carried out in the second province (Chongsuvivatwong et al., 1993). In both, the mortality from neonatal tetanus fell to less than 0.4/1000. 
Effectiveness of Tetanus Toxoid immunization in Rural and Factors Associated with Immunization

Gupta et al. (1998) carried out a non-randomized cohort study in rural India and compared the outcomes of pregnant women according to their uptake of tetanus toxoid immunization. Complete prenatal immunization with tetanus toxoid immunization during pregnancy (with two doses 1 month apart) was associated with an 88% reduction in the risk of neonatal tetanus among their offspring. In a multivariate analysis of factors associated with neonatal mortality, only complete tetanus toxoid immunization and use of clean instruments for cutting the umbilical cord were independently predictive of a reduced risk of neonatal tetanus. Predictors of complete immunization included registration for antenatal care before 29 weeks of gestation, living 5 km or less from a vaccination site, having two or more contacts with a health provider, and having at least some formal school education.
Improved Medical Treatment of Neonates in Guatemala

Bartlett et al. (1991) conducted a 1-year longitudinal prospective study of infants born in a traditional rural indigenous community of Guatemala. 329 infants surviving birth and the first day of life were followed for the first 3 months of life by visits from a study fieldworker, a female health promoter and a member of the community. In addition, a study physician examined each child several times. 38 episodes of lethal and potentially lethal episodes were identified, 92% of which were due to infectious diseases (mainly sepsis in the neonatal period or pneumonia in the second or third month of life. Medical intervention led to survival of 86% of episodes, and the neonatal mortality rate was significantly lower during the period of the study compared to rates documented in previous years in the same community. Cases of potentially lethal infection were identified in the community and treatment started there.
Training Traditional Birth Attendants (TBAs) in Rural Guatemala
O’Rourke (1995) and Kwast (1996) reported the findings of the training of 400 TBAs in rural Quetzaltengo, Guatemala in coordination with the establishment of a community-based surveillance system of women with obstetric and peri- and neonatal complications, which also was established in a geographic area in which TBAs did not undergo additional training. The training focused on recognition of maternal and newborn complications, the need for timely referrals, and protocols for management of uncomplicated and complicated deliveries. Hospital staff members at the district referral hospital were given training on the importance of more compassionate and respectful treatment of patients and TBAs. Timeliness of referrals was better for women from the geographic area where TBAs had received training, and the perinatal mortality rate among referred women was 12-22% lower compared to women referred from the area in which TBAs had not received additional training.
Participatory Women’s Groups in Rural Bolivia

Save the Children/Bolivia modified its Community-Based Integrated Rural Development Methodology to develop a participatory women’s development activity called the Warmi Project (“warmi” means woman in the local indigenous language, Aymara). This methodology is based on the premise that “long-term, sustainable development depends on the capacity of community groups to determine local priorities, plan projects, acquire necessary resources and assume responsibility for the administration and coordination of development activities” (Howard-Grabman et al., 2002, p. 4). 

Between 1990 and 1993 the Warmi Project provided a facilitator to organize and strengthen 50 women’s groups in a population of about 15,000 people (O’Rourke, 1995; O‘Rourke et al., 1998). The Project provided education and training in maternal and perinatal health during monthly meetings. These meetings proved to be opportunities for empowerment of women and the groups “functioned as a forum for learning, decision-making, social contact, and as a diversion from the hard life shared by all the members (Howard-Grabman et al., 2002, p. 37). Thus, the benefits of the groups went far beyond simply technical knowledge about maternal and perinatal health. The groups perform an “autodiagnosis” of their own problems, establish their own priorities, implement activities arising from this, and evaluate the results of their efforts. Educational materials were developed in a participatory fashion. These materials were designed for illiterate women and included topics on home-based health care, pregnancy, safe delivery, the post-partum period, and care of the newborn.

Over the life of the project, the percentage of women participating in women’s groups increased from 42.2% to 86.5%, family planning utilization increased from 1% to 27% of women, and tetanus toxoid immunization coverage (with 2 doses) doubled. The percentage of women obtaining prenatal care increased from 45% to 77%, the use of trained birth attendants increased from 13% to 57%, and the practice of immediate breastfeeding increased from 25% to 61%.

The project was able to collect baseline mortality levels in the communities before the project began. The project documented marked declines in mortality on the first day of life, in perinatal mortality, and in neonatal mortality. The perinatal mortality declined by 65%, from a baseline of 117 per 1000 births. There was no control group.
The authors concluded that the Warmi Project approach is not easy to implement and “requires a true commitment to, and respect for, rural community people and to facilitating (rather than guiding) the process of human development” and it “requires a facilitator to be humble to and to respect practices and beliefs that may be very different from his or her own personal beliefs” (Howard-Grabman et al., 2002, p. 179). Although the process is time-consuming, it is an empowering one which presumably has ongoing benefits once external engagement ends.
MotherCare Projects to Reduce Maternal and Perinatal Mortality in Bolivia, Guatemala, and Indonesia 
Kwast (1996) described 5 MotherCare demonstration projects which were carried out between 1989 and 1993 in Bolivia, Guatemala, Indonesia and Nigeria. Their purpose was to reduce maternal mortality as well as perinatal mortality. 

The Bolivia project was implemented in sparsely populated and isolated rural villages in the Andean mountains and involved the formation and strengthening of women’s groups in 50 communities. Through participatory problem identification and action plan development, a new cadre of birth attendant emerged, referral linkages for emergency hospital were strengthened, and family planning was promoted.  There was a marked increase in antenatal care attendance, in utilization of traditional birth attendants (TBAs), and in immediate breastfeeding. The perinatal mortality declined from 105 to 35 per 1000 births over a 2-year period, and the percentage of women using family planning increased from 0% to 27%.  
The Guatemala MotherCare Project focused on enhancing the skills of 400 TBAs in the central rural highlands in a population of 150,000 people, where births take place in the home and referral hospital care is rarely sought. The project also sought to sensitize health providers to the importance of more compassionate and respectful treatment of women, since the negative attitudes of hospital referral staff toward TBAs and rural patients were major reasons for not seeking hospital care when needed. In this study, statistics were collected from a comparison area as well. The study reported an increase in the timeliness of referrals by TBAs as well as an increase in the number of referrals, and the perinatal mortality among referred women declined as well.

In Indonesia, the MotherCare Project worked with a local university to introduce birthing homes into 27 villages. The Project posted 6 nurse-midwives in the project area (but not at a birthing home). Radios were installed in each birthing home to communicate with a health center or the referral hospital in order to talk with a nurse or physician and/or to call for an ambulance. A community-level communication campaign was introduced to raise awareness about the birthing homes and about dangers signs and appropriate use of services should complications arise. Physicians and nurse-midwives based in health centers and at the referral hospital received in-service education. In villages with birthing homes, only 8.4% of births took place there. During the study, 2 birthing homes closed and some of the nurse-midwives moved away. Although the study documented declines in the perinatal mortality rate, it was not possible to attribute these declines to the project interventions. The program had an intervention area of 90,000 people and a comparison area of 40,000 people. The program lasted 15 months. In the intervention area, one-third of those with intra-partum complications delivered in a facility compared to one-tenth of those in the control area. Although the rate of referral by TBAs of patients with complications was higher in the intervention area than in the control area, the overall rates remained low (13% versus 6%). There was no difference in the perinatal mortality rate in the 2 areas at the end of the study. The findings from this project have also been reported elsewhere (Alisjahbana et al., 1995). 

SEARCH in Gadchiroli, India
In rural central India, in Gadchiroli, the Society for Education, Action and Research in Community Health (SEARCH) carried out a quasi-experimental controlled intervention in collaboration with the local villages in which community health workers (CHWs) were trained to provide health education and nutrition support to pregnant women and to attend to the care of their newborns at the time of birth as well as visit the mother and newborn periodically during the first month of life. The initial findings, based on a 3-year period of intervention (1995-1998), were first reported in 1999 (Bang et al., 1999) and the findings from the 10-year study (including 2 years of baseline data collection and training together with 8 years of program intervention) were reported in 2005 (Bang et al.,2005 a-k). 

After obtaining the full collaboration of the communities and the traditional birth attendants (TBAs), the CHWs make a list of all pregnant women which they keep updated. They carry out 2 home visits during the pregnancy at which time they provide education to the mother about proper care and support of their newborn (including nutritional support, cleanliness and warmth), and they also provide group education in the village for the women of the village about care of the newborn. 

The CHW is notified when a pregnant woman in her community goes into labor, and the CHW tries to be present at the time of the birth. The newborn is given immediate care by the CHW and is also weighed. Then, an assessment is made to determine if the baby has a low birth weight or pre-term (thereby putting it into a high-risk category and qualifying it for more frequent home visits from the CHW). The CHW assists the mother with initiation of early and exclusive breastfeeding, and she also gives the newborn an injection of vitamin K at the time of birth.

These CHWs are well-trained and well-supervised and have been taught signs and symptoms of neonatal sepsis. They were taught to provide emergency newborn care at birth (including resuscitation with a bag and face mask), and to treat newborns with signs and symptoms of sepsis with antibiotics and to ensure that caretakers keep the baby warm with skin-to-skin contact or by keeping the baby in a small sleeping bag. 

The CHW makes 8-12 home visits to check on the status of the newborn during the first month of life; to ensure that the baby is receiving optimal nutritional support, thermal care, and hygiene and to monitor the baby for any signs of superficial or systemic infection. Each baby is weighed weekly during the neonatal period. When signs of sepsis arise, the CHWs have been taught to administer co-trimoxazole orally and gentamicin intramuscularly and then refer the baby to a health facility. Those babies who are pre-term or low-birth-weight receive a more intensive schedule of home visitation.

The CHWs receive supervision twice a month, at which time they obtain additional training, supplies and equipment. The CHWs report on their activities at that time. They report on vital statistics, which are also independently reported by a separate paid worker in the village who visits each home every 6 months and tabulates vital events in each household. The intervention area consisted of 39 villages with a population of 39,000 people while the control area consisted of 47 villages with a population of 42,000 people. At the time of the initiation of the study, the 2 study areas were similar in terms of neonatal health.

Over a 4-year period, the neonatal mortality rate declined by 70% and neonatal morbidities decreased by 60%. Among neonates who were born prematurely or with low birth weight, mortality declined by 58%-70%. The case fatality rate for neonatal sepsis declined by 63%.  The incidence of mild birth asphyxia declined by 60%, the case fatality of severe birth asphyxia declined by 48%, and asphyxia-related neonatal mortality decreased by 60%. The cost of this intervention was $6 per mother-newborn, $150 per death averted, and $7 per DALY saved. There was 1 CHW per 1000 persons on average, and the CHW spent on average 1 hour 23 minutes per day on this activity.
Community-based Antenatal Education in Turkey

Turan et al. (2003) and Turan and Say (2003) reported the findings of a community-based antenatal education program in Istanbul, Turkey. A 10-step community participatory process was used to develop a health education program in the community focused on encouraging pregnant women to adopt healthy behaviors. Eight 2-hour participatory educational sessions were held over a 1-month period for the study participants as a group, and each session was led by a nurse, a facilitator, and a trained community member. The session topics included health during pregnancy, pregnancy nutrition, preparing for childbirth, childbirth, infant feeding, and contraception. The antenatal education group consisted of 100 mothers from a lower-middle class neighborhood in the Fatih District of Istanbul. A control group of 157 mothers was selected from among women delivering in a neighborhood hospital. All study participants were interviewed in their homes 3 months after delivery. The study group had several important differences compared to the control group: the educational level was higher, the percentage over 24 years of age was higher, the percentage born in Istanbul was higher, and the percentage with relatives living in the same apartment building was higher. 

Multivariate analysis controlling for variables which differed between the intervention and control groups revealed that breastfeeding within 2 hours after birth, taking the infant for a check-up within the first week after birth, and using a male family planning method were all more likely in the intervention group after controlling for background variables. 
Participatory Women’s Groups in Rural Nepal

Manandhar et al. (2004) reported on a randomized controlled intervention in which a paid minimally trained local facilitator met monthly over a 2-year period (between 2001 and 2003) with groups of pregnant women to discuss obstetrical and perinatal issues based on the Warmi methodology developed by Howard-Grabman and colleagues (2002). The project provided some modest upgrading of local health facilities and training of health staff based at those facilities, which served women living in both the intervention and control areas. The study included 12 pairs of clusters. Each study arm had 9 clusters of about 7,000 people each. The clusters were randomized to intervention and control groups, giving a study population of 63,000 in the intervention group and 63,000 in the control group. There was one paid facilitator for approximately every 7,000 people.

The discussion groups attracted only one-third of the newly pregnant women in the population and only 8% of married women of reproductive age. However, the health-related behaviors of all women in the intervention clusters were substantially improved compared to those in the control clusters. There was a higher utilization of antenatal care (55% vs. 30%), consumption of iron and folic acid supplements (49% vs. 27%), and utilization of health facilities when women were sick (50% vs. 22%). In addition, there was increased utilization of health facilities for delivery (7% vs. 2%). The percentage of births attended by a government health provider increased (9% vs. 3%) as did the use of a clean delivery kit (19% vs. 5%), handwashing by birth attendants (68% vs. 33%), use of a boiled blade to cut the cord (54% vs. 26%), improved care of the umbilical cord (use of antiseptic or leaving the cord open to air) (81% vs. 73%), and provision of immediate breastfeeding (62% vs. 54%) and administration of colostrum (71% vs. 58%). The neonatal mortality rate was 26.2 per 1000 births in the intervention group compared to 36.9 in the control group. Although the number of maternal deaths in the study was small, there was a statistically significant lower maternal mortality ratio in the intervention group.

A cost-assessment of this intervention (Borghi et al., 2005) showed that the per capita annual cost of the intervention was US$0.75 per year and the incremental cost per year of life saved was $211. Scaling up could reduce costs further to $83-$138 per year of life saved. Health service strengthening activities would increase these costs by approximately 20%. 

Review of the Effectiveness of Clean Delivery Practices

Bhutta et al. (2005) identified 5 trials in which TBAs received training on clean deliveries (including handwashing) and received delivery kits. In all cases, marked reductions in neonatal tetanus mortality were observed, including in settings in which tetanus toxoid immunization had not been promoted.
Providing Training and Support for Traditional Birth Attendants (TBAs) in Rural Pakistan
In a rural district of Pakistan, a team of obstetricians and female paramedics trained all the TBAs over a 3-day period in clusters of villages that had been randomly assigned. Lady Health Workers were also trained to support the TBAs (Jokhio et al., 2005). Lady Health Workers are based at primary health centers and they have a mission of delivering primary health care, including maternal and child health services. These women have 10 years of schooling and receive 3 to 6 months of training in primary health care and family planning.

Recruiting and retaining female medical staff is difficult in rural areas, so the quality of primary maternity services is, in general, poor.
Teams of obstetricians rotated among primary health care centers in outlying areas over a 6-month intervention period. TBAs were given clean delivery kits from the primary care centers. In the control areas, TBAs did not receive special training or support and were not specifically linked to the Lady Health Visitors, who were enrolling pregnant women and carrying out home visits. Approximately 10,000 women were enrolled in each study arm over a 6-month period. The perinatal mortality rate for women in the intervention area was 85 per 1000 live births compared to 120 in the control area (a 29% decline), and the neonatal mortality was 30% less in the intervention area compared to the control area (50 versus 71). 
Application of Topical Antiseptic to the Umbilical Cord in the Home

Mullany et al. (2006) carried out a cluster-randomized trial in which communities were randomly assigned to one of 3 cord care regimens: (1) 4.0% chlorhexidene, (2) soap and water, and (3) dry cord care. The cord was cleansed in the home on days 1-4, 6, 8 and 10 and the cord was also inspected on days 12, 14, 21 and 28 in search of signs of infection. The incidence of severe omphalitis was 75% less in the chlorhexidene-treated group compared to the dry cord care group and to the soap and water care group (0.3% versus 1.1% and 1.1%). Among infants who were enrolled in the study on the first day of life, the risk of neonatal mortality declined by 24% (13.2 deaths per 1000 live births versus 18.9 and 17.8 in the 2 other treatment groups).

Skin Cleansing of Newborns with Chlorhexidine in Nepal

Tielsch et al. (2007) carried out a community-based, placebo-controlled, cluster-randomized trial in the Sarlahi District in southern Nepal in which newborns were cleansed with infant wipes containing 0.25% chlorhexidine or placebo solution as soon as possible after delivery in the home (a median of 5.8 hours). A local female worker (called a Ward Distributor) serviced 40-50 households and visited each home monthly to identify pregnant women and recruit them at six months of gestation into the study. All women received weekly vitamin A supplementation, iron-folic acid supplements, and albendazole. The study provided tetanus immunization to all study women who had not been immunized as well as a birthing kit to all women along with education regarding proper nutrition during pregnancy and hygienic delivery and neonatal care, including clean cord care and prevention of hypothermia. The study included a total of 17,530 live-born infants from women who agreed to participate during their pregnancy.

There was no difference in 28-day mortality in infants who were born weighing ≥ 2500 g, but in the low birth weight infants there was a 28% reduction in neonatal mortality in the infants receiving the chlorhexidine wash compared to those receiving a placebo wash. The Data Safety and Monitoring Board recommended that the randomized portion of the study be stopped prior to the completion of the study, and 6,055 subsequent live births received the chlorhexidine wash. After conversion of the placebo group to the chlorhexidine wash, the neonatal mortality in this group fell 37%, from 47.0 per 1000 live births to 29.4 whereas there was no change in mortality in the treatment group before and after the time when the placebo group was converted to the chlorhexidine wash treatment. 
Promotion of Improved Community-Based Neonatal Care in Rural Bangladesh
Darmstadt (2006) evaluated the effectiveness of trained CHWs to educate pregnant women during home visits in a rural population of 300,000 in rural Mirzapur, Bangladesh, using a cluster-randomized trial. Study participants received two home visits during the antenatal period and four during the postnatal period (on days 1, 3, 7, and 9). CHWs conducted routine surveillance for neonatal illness using an algorithm adapted from integrated management of childhood illness (IMCI) and referred sick newborns to the Kumudini Hospital, a private, tertiary hospital with strong community ties. Multiple key practices (such as routine antenatal care, clean cord cutting, immediate breastfeeding, and delayed bathing) improved significantly. Care-seeking behavior for sick newborns also increased markedly. Compliance with referral reached 90-95%. Mortality impact data were not reported.
Assessment of Preventive Community-based Newborn Practices in Rural India
Kumar (2006) assessed the effectiveness of CHWs and community volunteers to reduce neonatal mortality in a low-resource, high-mortality setting in rural Uttar Pradesh, India, where the health system is weak. Using a cluster-randomized design in a population of 104,000 people over an 18-month period, marked improvements were noted in the application of skin-to-skin care for newborns and in the initiation of breastfeeding. Educational messages were developed in close coordination with the villagers to avoid conflict with deep-rooted social and cultural values. Neonatal mortality was reduced by 50% (from 84.3 per 1000 live births to 42.0) and perinatal mortality was decreased by 26%, from 114.5 per 1000 births to 84.6 (these are preliminary unadjusted results). Details of the methodology for promoting skin-to-skin care have been described elsewhere (Darmstadt et al, 2006).  

Assessment of a Community-Based Newborn Care Package at Scale in India

CARE operated in collaboration with the Government of India a comprehensive umbrella health program in India (called RACHNA) that reached 100 million people. Over a 30-month period, as part of the RACHNA project in 2 districts in Uttar Pradesh, existing government health workers (auxiliary nurse midwives and Anganwadi Workers) were trained to make home visits to pregnant women for education and motivation for obtaining antenatal care and again within 3 days following the birth of a child. This was a controlled, quasi-experimental design with pre- and post-test measurements in an intervention and a control area (Baqui A, unpublished). Community workers promoted tetanus toxoid immunization, iron and folate supplementation, essential newborn care (clean delivery and cord care, warmth, early and exclusive breastfeeding, and clean handling throughout the newborn period), recognition and extra care of “weak” newborns, and recognition and early referral of sick newborns. Although the coverage of certain key health services (antenatal visits) and health behaviors (clean cord cutting and timely initiation of breastfeeding) showed significant increases, there was no demonstration of a reduction in neonatal mortality. Reasons given for the lack of mortality were that only 1 in 4 newborns received a home visit during the first 3 days of life and health workers’ knowledge of danger signs remained low. Among households with a postnatal visit, neonatal mortality fell by one-third when adjusted for socio-economic variables.
Comparison of Clinic Care versus Home Care for Newborns in Rural Bangladesh

Baqui et al. (2008) compared 2 treatment arms for reducing neonatal deaths in Sylhet, Bangladesh with a comparison arm in this cluster-randomized controlled trial. In the Community Care arm, female and male Community Mobilizers held group sessions to promote newborn care preparedness and appropriate care seeking for mothers and the newborn. Female volunteers (called community resource persons) were recruited in each village to identify pregnant women and encourage them to attend community meetings conducted by the Community Mobilizers, obtain routine antenatal care, and seek care when signs of serious illness developed in mothers and newborns. In the Home Care arm, female CHWs (one per 4000 population) identified pregnancy women and made two antenatal home visits to promote birth and newborn care preparedness. After delivery, the CHW made home visits on the first, third and seventh days after birth and referred or treated sick newborns.  If referral failed, the CHWs administered injectable antibiotics. The same community mobilizer approach used in the Community Care arm was also implemented in the Home Care arm as well. In all three arms, efforts were made to improve management of maternal and newborn complications in government health facilities.
The implementation period of the study was from mid-July 2003 until the end of 2005 (30 months). The monitoring and evaluation system for the study documented a high level of coverage of home visits during the prenatal period (by the end of the implementation period

The community-based arm demonstrated a 33% reduction in neonatal mortality rate relative to the control arm during the last 6 months of the intervention while there was no decline in the clinic-care arm relative to the control arm. There was a 17% decline in the neonatal mortality rate in the control arm.

Approximately one-third of the women in the Community Care arm and in the Home Care arm attended at least one community mobilization meeting compared to only 2% in the Control Arm. The percentage of women obtaining at least one antenatal checkup from a trained provider, who took any iron-folate supplements, who use a clean cord-cutting instrument, who delayed the first bath until the third day or later, and who initiated breastfeeding within the first hour after birth all showed large and highly significant (p < 0.01) increases in the Home Care arm compared to the Comparison Arm. In the Community Care arm, there were significant (p < 0.01) but not as large increases in coverage of iron-folate supplementation, use of a clean cord cutting instrument, and delayed bathing.
In the Home Care arm, the CHWs attended only 5% of all births because of a high workload, travel distances and difficulty in receiving timely notification of deliveries. Only about one-third of the neonatal infection cases identified were successfully referred, and another 42% of the cases received injectable antibiotics in the home. 
The cost per neonatal death averted in the Home Care arm was $2,996. The authors conclude that the availability of a strong supervisory system and the availability of a referral services were essential in order for the Home Care arm to be effective.

The Home Care arm had a lower density of CHWs per population compared to the SEARCH study reported earlier (1 CHW per 4,000 population in Sylhet compared to 1 CHW per 1,000 in Gadchiroli) and fewer home visits (3 postnatal visits in Sylhet compared to 8-12 in Gadchiroli).
Reviews of the Effectiveness of Community-based Interventions for Improving Perinatal and Neonatal Health 
Antenatal Syphilis Screening and Treatment

Bhutta et al. (2005) reviewed five intervention trials which demonstrated a reduction in stillbirths and perinatal mortality of offspring of mothers diagnosed and subsequently treated for syphilis during pregnancy. One study reported a decreased incidence of low birth weight associated with treatment.
Community-based Postpartum Care

Koblinsky (2005) carried out a systematic review of the literature on community-based postpartum care and identified 51 studies, 27 of which included assessments of effectiveness. The author reported that the evidence of effectiveness was compromised by weak study designs and lack of statistical testing. Of the 27 studies, only 4 employed a randomized control design, and only 9 studies had a comparison or control group. However, 24 of the 27 had a pre-/post-test design.

She found 3 models of community-based postpartum care:

· Model 1: Home visits by professional health care providers

· Model 2: Home visits by community workers

· Model 3: Home visits by community workers with referral or health facility support

Although many of the projects and programs reviewed included multiple interventions, the focus of the reports was usually on only one intervention rather than on the effects of other co-existing interventions as well.

Large-scale programs in which professional health care providers (usually a nurse or midwife) provide home visits early in the postpartum period (Model 1) are present in Egypt, Indonesia, Zimbabwe, Nepal, India and Bangladesh. Five studies have shown that this approach can lead to improvements in exclusive breastfeeding, early breastfeeding initiation, adoption of the lactational amenorrhea method (LAM), use of family planning, use of iron/folate tablets, hygienic care, and immunizations. However, there has been no assessment of the capacity of this approach to manage newborn complications and illnesses and no data to support their effectiveness in reducing perinatal or neonatal mortality.

In Model 2, non-professional community workers provide home visits and/or facilitate women’s groups in communities in which there is little or no provision for referral. Fifteen studies of this approach have documented lowered perinatal and/or neonatal mortality along with reduced rates of neonatal sepsis and neonatal pneumonia as well as improved timely initiation of breastfeeding with benefits for diarrhea reduction and infant growth. In contrast to Model 1, there is considerable support for the success of these approaches in reducing perinatal and neonatal mortality. Training local village workers (TBAs or CHWs) in resuscitation, maintaining the baby’s warmth, cord care, diagnosis and treatment of pneumonia and/or sepsis have led to significant reductions in the perinatal and neonatal mortality rate and in the neonatal tetanus death rate. Also, a participatory approach to working with women’s groups and with local TBAs to adopt healthier and safer practices, to increase knowledge about warning signs and to promote referral when warning signs develop (the Warmi intervention) led to a 65% decline in perinatal mortality.

Importantly, these approaches have been replicated in other settings. The effectiveness of the Warmi approach was validated in a cluster randomized trial in Nepal, with a 30% reduction of neonatal mortality (Manandhar et al., 2004). The Gadchiroli SEARCH effort has been replicated in 7 additional NGO sites in India, but the results have not yet been reported, but they compare very favorably to those obtained in Gadchiroli (A. Bang, personal communication, 2007). 
Sixteen studies were identified that assessed Model 3, in which referral links to a hospital or a clinic were present. These projects showed improvements in the use of skilled birth attendants, birth planning, family planning continuation rates, and initiation and continuation of full breastfeeding. 

Model 2 according to Koblinsky’s classification also includes a series of breastfeeding promotion projects in which trained peer counselors make home visits to increase timely initiation and the incidence of exclusive breastfeeding. 
There are no examples of the intervention of Model 3 (home visits by community workers with referral or health facility support) which have demonstrated a reduction in perinatal or neonatal mortality according to Koblinsky’s review. Studies of TBA training with referral care and postpartum family planning in which patients are referred to a facility have not assessed impact on perinatal or neonatal mortality. 
Koblinsky considers that Model 1 is not practical for settings in developing countries in which most women deliver at home, nor is it practical in settings in with well-developed health systems. While Model 3 makes conceptual sense, there are not well-developed examples of this.
Review of Community-Based Interventions for Improving Perinatal and Neonatal Health in Developing Countries

Bhutta et al. (2005), in their review of 8 studies of community-based antenatal tetanus toxoid immunization and clean delivery, conclude that the evidence that maternal tetanus toxoid immunization improves neonatal health is “incontrovertible” and should be an essential part of antenatal care packages and mass immunization programs.

Review of Tetanus Toxoid Immunization for Control of Neonatal Tetanus

Brenzel et al. (2006) review the evidence regarding the effectiveness of tetanus toxoid immunization on a global basis. They estimate that 643,000 deaths are being averted annually as a result of maternal tetanus toxoid immunization.
Comprehensive Review of Community-Based Interventions to Improve Neonatal Health
Bhutta et al. (2005) carried out an exhaustive review of the effectiveness of community-based interventions for improving perinatal and neonatal health outcomes and identified 64 community-based studies of interventions to improve primary outcomes such as stillbirths or perinatal/neonatal mortality. In addition, they identified 74 community-based studies assessing the effectiveness of interventions on secondary outcomes (low birth weight, preterm birth, breastfeeding rates, and morbidity). They note that only 10 of these studies were carried out in routine field settings and therefore could be considered effectiveness trials. The remaining studies were carried out in more ideal settings and should be considered as efficacy trials. Most studies were carried out with small numbers of individuals, and there was a wide variation in the quality of the studies. There was a virtually complete absence of studies to assess cost-effectiveness.

On the basis of their review of 740 references, they recommend the following interventions for inclusion in programs:

· Syphilis screening and treatment of pregnant women 

· Tetanus toxoid immunization of pregnant women

· Clean delivery practices

· Breastfeeding (exclusive  breastfeeding during the first 6 months of life and then continued with complementary feeding until 2 years of age)

· Pneumonia case management

In addition, the authors cited 22 other interventions with some evidence of effectiveness and which possibly could be considered for inclusion in programs but which merit additional evaluation regarding their effectiveness. Included in this list are maternal schooling/health education, antenatal care packages, maternal nutritional supplementation (balanced protein-energy supplementation and iron-folate administration, vitamin A supplementation, and iodine supplementation in deficient populations), prevention and/or treatment of malaria in pregnant women, antibiotics for asymptomatic bacteriuria and premature rupture of membranes, maternal care packages, maternal vaginal and newborn skin antisepsis, newborn resuscitation, hypothermia prevention and management, hypoglycemia prevention and management, prevention of ophthalmia neonatorum, hepatitis B vaccination, kangaroo mother care, TBA/CHW training, neonatal care packages, and care in peripheral health facilities. 
Although in selected settings the evidence is strong that community-based interventions can improve perinatal and neonatal health, the failure of typical programs to empower and mobilize communities to embrace effective interventions and the lack of understanding of community practices and culture are major barriers to improving perinatal and neonatal health according to the authors (p. 601). 
These authors conclude that there is “an urgent need to adapt and evaluate culturally and regionally appropriate packages of interventions in a variety of settings.” They also call for better documentation of how behavior-change interventions are implemented and evaluated in order to develop better tools for building individual, household and community capacity for appropriate self-care and care seeking. 
Given that there is sufficiently strong evidence that community-based interventions can be effective, the authors place an urgent call for research on the effectiveness of behavior change communications packages at the household level in which there is not active case management of newborn illness. They also call for research on the added benefit of identification and management of newborn illness within the community (with particular attention to the identification and treatment of asphyxia and sepsis). Finally, they recommend assessments to determine which cadre of community level workers will be able to best provide community-based services to promote maternal, perinatal and neonatal health. Since interventions to promote maternal and neonatal health in resource-poor settings are often overlapping or complementary, there will be an obvious need to integrate community-based maternal and neonatal care programs. Community-based interventions to reduce perinatal and neonatal mortality are particularly relevant in those countries with the highest perinatal and neonatal mortality rates and the weakest health systems (those with neonatal mortality rates of 40 deaths per 1000 live births and higher).
In addition to the need to carry out further assessments of specific interventions, there is the obvious need to assess the effectiveness of existing programs and the impact of program modifications. Finally, the authors call for strengthening of birth and death registration systems and improved verbal autopsy techniques to better understand the causes of perinatal and neonatal mortality in specific settings. 
The authors recommend a closer relationship between program implementers, researchers who can answer questions related to operational issues, including effectiveness and impact of programs, and donors in order to improve the effectiveness and scale up programs to reduce perinatal and neonatal mortality in resource-poor settings.

The Lancet Neonatal Survival Series

In the spring of 2005, the Lancet published a series of 4 articles on neonatal health (Lawn et al., 2005; Darmstadt et al., 2005; Knippenberg et al., 2005; Martines et al., 2005). The second article in this series (Darmstadt et al., 2005) addresses evidence-based and cost-effective interventions, building on the extensive literature review reported at about the same time which was just discussed (Bhutta et al., 2005). Here, the authors identify 16 interventions with proven efficacy for neonatal survival and combine them into packages for scaling up in health systems in 3 service delivery modes: (1) facility-based clinical care, (2) outreach care (which can be delivered periodically by mobile staff or which can be provided at static facilities), and (3) family-community care (including health-related practices that occur during pregnancy and delivery and during the care of the newborn). There were 5 family-community care interventions and 6 outreach care interventions that qualified for inclusion (see Table 2.1). 
Table 2.1. Community-based Interventions meeting criteria for evidence of efficacy 
	Type of intervention
	Intervention
	Point of delivery

	Family-community care interventions
	Clean delivery practices
	Intra-partum period

	
	Resuscitation of newborn baby
	Immediate post-partum period

	
	Breastfeeding
	Post-partum/newborn period

	
	Prevention and treatment of hypothermia
	Post-partum/newborn period

	
	Community-based pneumonia case management
	Post-partum/newborn period

	Outreach delivery
	Folic acid
	Preconception period

	
	Tetanus toxoid immunization (of mother)
	Antenatal period

	
	Syphilis screening and treatment
	Antenatal period

	
	Intermittent presumptive treatment of malaria
	Antenatal period

	
	Pre-eclampsia and eclampsia prevention and treatment (calcium supplementation)
	Antenatal period

	
	Detection and treatment of asymptomatic bacteriuria
	Antenatal period



Source: Darmstadt et al., 2005.
The authors develop a model in which coverage with universal outreach and family-community care reaches 90%, and they estimate that 18-37% of neonatal deaths in 75 countries could be averted through this approach alone. In general, the higher the neonatal mortality rate, the lower coverage of effective interventions is and the greater the percentage of neonatal deaths which could be averted by this approach. 

At present, the median population coverage of the most effective interventions to improve neonatal health in these same 75 highest mortality countries is 50% or less except for antenatal care, which is 75%. Thus scaling up to achieve expanded coverage would be required, of course, in order to achieve the desired effect on national rates of neonatal mortality. The authors’ mid-range estimate is that 28% of neonatal deaths could be averted in 75 countries by achieving 90% coverage of outreach and family-community care. The addition of clinical care services that reach 90% of the population would increase the percentage of neonatal deaths averted to 48%, but the cost would be almost twice as great as the cost of expanding outreach and family-community care. Thus, their data provide a strong case for initial investments in expanding community-based services. 

In the third of the Lancet Series on Neonatal Survival (Knippenberg et al., 2005), the authors cite evidence that community involvement and community empowerment should be a cornerstone of program design since this leads to greater effectiveness of interventions and increased accountability of clinical care providers. The authors also build an argument for strengthening existing outreach and family-community services (e.g., in giving initial priority to counseling on birth and emergency preparedness, increasing tetanus toxoid immunization levels, identifying and treating cases of maternal syphilis, and providing intermittent presumptive treatment for malaria. Their conclusion is that “even with a weak health system, measurable mortality reduction can be achieved – by starting with outreach and at the family-community level” (p. 1097).

Systematic Review of Impact of Packaged Interventions on Neonatal Health

Haws et al. (2007) searched peer-reviewed journals and the grey literature to evaluate the content, impact, efficacy (implementation under ideal circumstances), effectiveness (implementation within health systems) of community-based packages of interventions (which included more than one biologically plausible neonatal health interventions) in which neonatal morbidity or mortality outcomes were reported. They identified 41 studies meeting these criteria, including 19 randomized controlled trials. However, there were no true effectiveness trials conducted at scale in health systems. They reported that “[i]nterventions appeared largely bundled out of convenience or funding requirements, rather than based on anticipated synergistic effectiveness, like service delivery mode or cost-effectiveness.”  The authors concluded that, in spite of the encouraging findings of efficacy studies, investments are needed in effectiveness trials carefully tailored to local health needs and circumstances and conducted at scale in order to strengthen the evidence base for public health programming.
PREVENTION AND TREATMENT OF CHILDHOOD PNEUMONIA
Pneumonia kills more children than any other single disease – and even more than HIV/AIDS, malaria and measles combined. Approximately 2 million children die each year from pneumonia, about 1 in 5 deaths (UNICEF, 2007a).  
Individual Studies of Effectiveness of Community-based Interventions for Preventing and Treating Childhood Pneumonia 
Community-based Management of Childhood Pneumonia in Rural Punjab, India 
The first demonstration of the effectiveness of a community-based program to lower mortality of childhood pneumonia came from the Narangwal Project in northern India (McCord and Kielmann, 1978; Kielmann et al., 1983). As part of the ongoing program to improve health care in intervention villages in Narangwal, trained community-based workers called Family Health Workers (FHWs) visited all homes with children aged less than 3 years. At the early stage of the intervention, the FHWs were taught to treat children who had cough with fever with oral sulfonamide antibiotic. However, if respiratory distress was present, these children were referred for care from a physician. It was observed that pneumonia could be detected by a combination of fever and respiratory distress (as determined by in-drawing of the spaces between the ribs and nasal flaring).

At the outset, the FHWs received standing orders to immediately refer such patients for physician care. However, because most cases were some distance (usually 4 – 10 kilometers) from the health center and mothers would not take their child for treatment, requests for an emergency visit from a project physician were made. Treatment delays of several days were common, and many of these children died. As a result, FHWs received standing orders to treat such cases with penicillin (both short-acting and long-acting) and then revisit the patient in 4-6 hours. If there was improvement, then the patient was referred to the next clinic visit of the doctor. If the patient did not improve, then the crystalline penicillin injection was repeated and the patient was referred to a physician immediately. 

In 1971, at the time of collection of baseline data, the pneumonia-specific mortality rate was 7.1 per 1000 child years and 17 months later it had fallen to 3.9. Even though the number of deaths in each period was small (10 pneumonia deaths in the initial period and 8 in the second period), the results were nonetheless statistically significant.

Community-based Management of Childhood Pneumonia in Rural Tanzania 
Mtango and Neuvians (1986) reported the results of a program in Tanzania in which CHWs in Bagamoyo District, with a population of 155,000, visited every household with a child under 5 every 6-8 weeks to give education to mothers about signs and symptoms of acute respiratory infection (ARI), to treat childhood pneumonia with oral co-trimoxazole, and to refer severe cases to the next higher level of care. Health center staff also received training in ARI management. Villages in the District were randomly assigned to control and intervention areas (no further description provided). In the second year of the program, the intervention was also introduced in the control area as well. Over a 2-year-period of program implementation, the pneumonia-specific mortality rate declined by 30%. No test of statistical significance of this difference was reported for the pneumonia-specific rate differences. There was also a decline in the overall under-5 mortality rate, but this was not statistically significant.
Community-based Management of Childhood Pneumonia in Low-Birth-Weight Infants in Rural Haryana, India 

In a rural area of the state of Haryana, India, trained field workers (otherwise unspecified) received training in the recognition, treatment and referral of ARI (Datta et al., 1987).  The program was carried out in an intervention area of 22,014 people in 21 villages. A control area consisted of 16 villages with a population of 16,925. In the control area, a trained field worker visited each house with a newborn within 48 hours of birth. All low-birth-weight infants (with a birth weight of less than 2500 grams) were visited by the field worker on a weekly basis during the first year of life to record any symptoms of ARI as well as to register any deaths and the symptoms leading to death. In the intervention area, a trained field worker carried out these same tasks. However, they also received training in the recognition, treatment and referral of ARI.

Cases of pneumonia were treated with oral penicillin twice daily for 5 days. Severe cases and those that did not respond to therapy were referred to the primary health care center or to a qualified medical practitioner.

Among these low-birth-weight infants, the ARI-specific mortality was 58% less in the intervention area than in the control area (level of statistical significance not reported), and the case fatality rate for moderate or severe ARI was 78% less among infants in the intervention area.

Community-based Management of Childhood Pneumonia at the Edge of Kathmandu Valley, Nepal
In the hill region of Nepal at the edge of the Kathmandu Valley, in an area with a population of 6,332 people, local villagers who were able to read and write were given a 13-day training course in the detection and management of ARI and in the treatment of diarrhea according to WHO guidelines (Pandey 1989). These CHWs were also trained to give childhood immunizations. All households were visited by the CHW every 2 weeks. Over a 3-year period, the ARI-specific death rate declined by 69% and the overall under-5 mortality fell by almost half (from 64.8 to 38.7 deaths per 1000 per year). Diarrhea-specific death rates also declined but there was no change in the death rate among those with chronic diarrhea and malnutrition combined. 
Community-based Management of Childhood Pneumonia in Rural Pakistan

In 31 villages in northern Pakistan, 17 CHWs, each with a minimum of 10 years of education, received training in 1985 in the detection and treatment of ARI, including pneumonia, and acute otitis media (Khan et al., 1990). Each CHW was responsible for approximately 200 households and visited each one every 2 weeks. When cases were detected, CHWs administered oral co-trimoxazole before referral to a health unit, and follow-up treatment was provided by 4 qualified nurses who also supervised the CHWs. Seven villages served as a control area and received only expanded immunization services. The total population of the 38 villages was 37,245. The CHWs in the intervention villages maintained records of all births and deaths. In the control villages, household surveys were carried out every 3 months to detect child deaths during the previous 3 months.

The pneumonia-specific mortality rate in the intervention area was 56% less than in the control area, and the overall under-5 mortality rate was 26% less in the intervention area. After 2 years, the intervention was introduced into the control area, leading to a 54% drop in pneumonia-specific mortality in the control area.
Community-based Management of Childhood Pneumonia in Rural India

At SEARCH, in Gadchiroli (program described elsewhere as well), 25 CHWs in 25 intervention villages (each responsible for approximately 2,000 people in 2-4 villages) received training in detection and treatment of childhood pneumonia (Bang et al., 1990). These CHWs visited 692 children every 2 weeks and inquired about symptoms of ARI. They also provided education to mothers about the signs and symptoms of childhood pneumonia, the importance of antibiotic treatment, and the availability of medicine (oral co-trimoxazole) from the CHW. Paramedics and TBAs also received training in management and treatment. In the control area, CHWs without such training recorded vital events through home visits.  The case-fatality rate was 1% among cases treated by health workers compared to 14% among cases in the control area where no treatment was provided. One year after beginning the intervention, the pneumonia-specific mortality rate was one-half lower in the intervention compared to the control area (8.1 versus 17.5 deaths per 1000 children aged less than 5 years). The total under-5 mortality was also reduced by 30% (28.5 versus 40.7 deaths per 1000 children per year).

In a subsequent report, Bang et al. (1994) compared the effectiveness of 86 traditional birth attendants (TBAs) with that of 30 paramedical workers (PMWs) and 25 village health workers (VHWs) in the diagnosis of childhood pneumonia and in their acceptance by the local population. In the beginning, only PMWs and VHWs (who were all male) had been trained to detect and treat childhood pneumonia. It became apparent, however, that deaths from pneumonia were common among neonates and parents often failed to seek help for the treatment of sick neonates. Since TBAs were already visiting mothers and neonates on a daily basis 1-2 weeks after delivery and since the PMWs and VHWs were concentrated in the largest villages, the authors provided TBAs with training in the detection and treatment of childhood pneumonia in order to enhance case detection. The study assessed the effectiveness of these 3 different categories of workers in the treatment of childhood pneumonia and in acceptance by the community in 2568 cases of childhood pneumonia over a 3.5-year period.

There was no difference in the case-fatality rate according to the type of worker who treated the case. The TBAs were superior to the other workers in terms of their availability, outreach, access to neonates, and cost. The percentage of users who were satisfied with their source of treatment did not differ between those who received care from TBAs and those who received care from VHWs, although it was substantially less for PMWs, who were less preferred because they were less readily available in the study villages. In the study area, over half of the cases of neonatal pneumonia were detected and treated by TBAs. The percentage of cases managed without error by TBAs increased from 57% in the first year of the program to 83% in the third year.

In a further analysis of their data for the period 1988 - 1990, Bang et al. (1993) reported that the community-based case management of pneumonia in neonates led to a 40% reduction in the pneumonia-specific mortality rate compared to a 78% reduction in the second month of life and an 80% reduction during the rest of infancy. The study found that among 11 cases of neonatal pneumonia identified in the intervention area for which referral was indicated, in only 1 case did the parents actually take the child for referral. The authors concluded that “If TBAs are adequately supported by the health system, their work could substantially reduce neonatal mortality caused not only by pneumonia but also by other causes” (p. 903).

Community-based Management of Childhood Pneumonia in Rural Nepal

Jumla District is one of Nepal’s poorest and least-served areas, and there are no roads because of the steep mountainous terrain. In 18 of 30 sub-districts of Jumla District of Nepal, one member of a village was selected for every 1,000 population to serve as a pneumonia case management worker (Pandey et al., 1991). These workers underwent a 9-day training program in the diagnosis and treatment of childhood pneumonia. They were not trained to perform any other tasks. On an approximately half-time basis, the worker visited 10-15 households per day in which a child aged less than 5 years was living. The study area included approximately 50,000 people.
Each household was visited approximately every 2 weeks. Since the area had no roads and no nearby referral facilities, all cases were managed at home with oral antibiotics (co-trimoxazole) over a 5-day period. The CHW visited each case on the third and sixth day after diagnosis. If the child did not improve or relapsed, then a supervisor treated the child with chloramphenicol suspension. Enumerators were trained and paid to collect vital events in the study villages, and all vital events were confirmed by supervisors. The enumerators received a fee for each vital event that they reported. The vital events registration system was managed independently of the treatment program. The program was implemented gradually over a 13-month period, and results were tabulated by changes in mortality over time. By the third year of the program, a 28% reduction in overall under-5 mortality had occurred. 
Community-based Management of Childhood Pneumonia in Rural Bangladesh

The International Centre for Diarrhoeal Disease Research, Bangladesh: Centre for Health and Population Research operates a rural field site in Matlab (program described elsewhere as well). In an intervention population of 100,000 people, female CHWs visited each household every 2 weeks (Fauveau et al., 1992). Beginning in 1988, these workers were trained to detect childhood pneumonia and begin treatment according to WHO guidelines. Patients diagnosed with severe pneumonia were referred for evaluation and treatment by a physician. Other cases of childhood pneumonia were managed either with 5 daily injections of penicillin at home given by the CHW or with ampicillin syrup provided at a sub-center clinic. The CHWs were also providing family planning services, administering immunizations in the home to mothers and children, distributing vitamin A capsules, promoting the use of oral rehydration therapy for diarrhea, detecting and referring seriously ill or malnourished children, and recording births, deaths, and migrations. In a similar-sized control area, no such home care program provided by CHWs was available. Fauveau et al. (1992) reported that the pneumonia-specific death rate was 28% lower than in the control area during the first 2 years of the program and during the third and fourth years of the program it was 48% lower. 

A follow-up study from Matlab for the period 1988-1993 (Ali et al., 2001) revealed that the pneumonia-specific death rate in children 0-23 months of age in the intervention area was half that in the comparison area (6.42 versus 11.82 deaths per 1000 children per year). Using data from a geographic information systems (GIS) database, the authors were also able to show that closer access to allopathic practitioners was associated with lower pneumonia-specific mortality while closer access to indigenous practitioners was associated with higher mortality.

Effect of Improved Stoves on Prevalence of Acute Respiratory Infection (ARI) and Conjunctivitis in Rural Kenya

Wafula et al. (2000) reported the findings of a retrospective case-controlled study of the effects of improved cooking stoves (with reduced smoke production) on ARI and conjunctivitis in children younger than 5 years of age. In the Lari and Limuru Divisions of Kiambu District of Kenya, a project to improve stoves had been implemented between 1983 and 1986. Ten years later, 200 households with improved stoves and with a woman 15-60 years of age living in the household were randomly selected and the closest house with a traditional stove was selected as a control. Community nursing students received training on the recognition of ARI and conjunctivitis and visited each study household to complete a household questionnaire.
The risk of ARI among children younger than 5 years of age in the intervention households was 72% less than among control children, and the risk of conjunctivitis was 70% less.
Diagnosis of Cases of Recurrent Pneumonia in Rural Haiti

Heffelfinger et al. (2002) reported the results of an assessment of 103 children who had been previously diagnosed (using WHO criteria) by CHWs as having 3 or more episodes of pneumonia during the previous 5 years when they were younger than 5 years. These children resided in 39 villages with a population of approximately 200,000 people served by the Haitian Health Foundation in Jeremie, Haiti, where CHWs identified cases of childhood pneumonia and treated them according to WHO criteria. A control for each case was selected by CHWs within the same community by age group. A questionnaire was administered to parents to obtain demographic information and to determine possible risk factors for pneumonia, including crowding, history of breastfeeding, history of wheezing, whether cigarette smokers resided in the household, and access to health care. The study children also underwent physical examination and tuberculin skin testing, and case children had a chest x-ray as did control children who had a positive tuberculin skin test.  HIV testing and serum immunoglobulin testing was also performed.

Case children were 2.5 times more likely to have had a history of wheezing than control children. No other significant differences in risk factors were identified.  The authors concluded that asthma should be considered as an alternative diagnosis in children diagnosed by CHWs with recurrent pneumonia according to WHO guidelines.

The BRAC Acute Respiratory Infection (ARI) Control Program in Bangladesh

BRAC is the world’s largest NGO with a broad array of community-based development activities, including community-based health care (http://www.brac.net/index2.htm, accessed 14 June 2007). Its programs reach 110 million people in Bangladesh. BRAC now has rapidly growing programs in Afghanistan, Tanzania and Sudan. Further description of the organization and its programs are presented later.

One of the foundations of the BRAC programs is Shasthyo Shebikas, who are CHWs selected by the community and accountable to the community. Most have no more than a 5-year education. They visit all the households in the community and provide basic health education, family planning, diagnosis and treatment of common illnesses, and identification of persons with possible tuberculosis and ongoing home-based treatment once they have been diagnosed.  All are women.

Beginning in 1992, Shasthyo Shebikas received 3 days of training in the WHO case management approach to the diagnosis and treatment of childhood pneumonia in collaboration with the Government. Each volunteer was responsible for 100-120 households near their home. Once pneumonia was diagnosed, they provide antibiotic treatment for all cases. Those which were severe or which persisted for more than 3 days were referred to a nearby clinic. Supervision was provided by paramedics with extensive experience in providing health services at BRAC health clinics. The supervisor visited each Shasthyo Shebika once a month to discuss problems and provide suggestions for diagnosing and treating patients.

The program involved 10 districts, a population of 2.6 million people, and 2,500 Shasthyo Shebikas. The Government provides drugs, logistics, hospital-based clinical case management and supervisory skill training. BRAC provides the community-based component – diagnosis and treatment. The Shasthyo Shebikas are supervised by medical officers at BRAC (Perry, 2000, pp. 196-7).  

Hadi (2003) assessed the skills in a random sample of 120 Shasthyo Shebikas. Each of the Shasthyo Shebikas examined about 10 potentially sick children in the presence of a research physician who had also received training in the WHO protocol. After observing the Shasthy Shebika, the physician later re-examined the child.  The level of agreement in diagnosis and treatment was 89% and 87%, respectively. This program was later scaled up to cover one-third of the population of rural Bangladesh. 

Reviews of the Effectiveness of Community-Based Approaches to Diagnosis and Treatment of Childhood Pneumonia

Sazawal and Black (2003) carried out a meta-analysis of 9 available studies assessing the effectiveness of community-based management of childhood pneumonia by trained CHWs in reducing neonatal mortality, infant mortality, and under-5 mortality. Seven studies had a control group and 2 had a before-and-after design. The studies were from a variety of settings, but mostly from Asia.

After pooling the data, overall under-5 mortality in the children in the intervention areas was found to be 24% less, infant mortality 20% less, and neonatal mortality 24% less. Pneumonia mortality rates were reduced by 42%, 36% and 36%, respectively. The authors note that in one study (from the Philippines), where the background infant mortality was 49 per 1000 live births, no consistent mortality benefit was evident. Thus, the final conclusion of the analysis is as follows: “… in developing-country settings with infant mortality rates of 90 per 1000 live births or more, ARI case-management interventions can have a very substantial effect on neonatal, infant, and child mortality. Thus, interventions to improve child survival in developing countries should be built around management of pneumonia and other life-threatening diseases, as well as immunizations and other effective preventive approaches” (p. 555).

Table 2.2. Summary of Individual Studies and Reviews of Childhood Pneumonia Prevention and Treatment (by Date of Publication)
	Source
	Location and type of study
	Interventions
	Child outcome

	Mtango and Neuvians (1986)
	Bagamoyo District, Tanzania, with a population of 155,000.

Cluster-randomized controlled trial. Control area later included in the intervention during the second year of the study.
	CHWs visited every household with a child under 5 every 6-8 weeks to give education to mothers about signs and symptoms of acute respiratory infection (ARI), to treat childhood pneumonia with oral co-trimoxazole, and to refer severe cases to the next higher level of care. Health center staff also received training in ARI management. 
	Over a 2-year-period of program implementation, the pneumonia-specific mortality rate declined by 30%. No test of statistical significance of this difference was reported for the pneumonia-specific rate differences. There was also a decline in the overall under-5 mortality rate, but this was not statistically significant.

	 Datta et al., 1987  
	Rural area of the state of Haryana, India

Prospective controlled  study

Study group: 21 villages (22,014 people) in the intervention area and a control area of 16 villages with a population of 16,925.
Study limited to low-birth-weight newborns
	CHWs visited each house with a newborn within 48 hours of birth. All low-birth-weight infants (with a birth weight of less than 2500 grams) were visited by the field worker on a weekly basis during the first year of life to record any symptoms of ARI, treat those with signs of pneumonia, and refer those who did not respond to initial treatment.
	The ARI-specific mortality for low-birth-weight babies was 58% less in the intervention area than in the control area (level of statistical significance not reported), and the case fatality rate for moderate or severe ARI was 78% less among infants in the intervention area.



	Pandey et al., 1989


	Nepal. Uncontrolled intervention. Study group: 1,019 children under the age of 5 years at the beginning of the study.
	CHWs trained to diagnose and treat moderate cases and refer severe cases of ARI to a hospital. They gave oral ampicillin or oral chloramphenicol for more severe cases. CHWs visited households in their area every two weeks and when they were told of a possible case of ARI. They carried out follow-up visits to ensure compliance with treatment and to monitor progress. Mothers and family members were educated to recognize the danger signs of ARI and to continue breastfeeding, give fluids, and clear nasal and ear discharge. Immunization against measles, whooping cough, tetanus and diphtheria were also given.
	ARI-specific mortality decreased by 69% in 0-<5-year-olds (P=0.01)

There was a 60% decrease in total mortality in  0-< 5-year-olds (P=0.01)

Completed immunization coverage increased 24.5%

Authors commented that despite the decreases in ARI-related deaths there were still unacceptably high rates of deaths due to diarrhea and malnutrition, and they proposed integration of programs.

	Bang et al., 1990


	India. Non-randomized controlled intervention.

Study group population: 58 villages, including 6,179 children 0-4 years old. Control group: half as many as in the study group in a population of 44 villages including 3,947 children aged 0-4 years. Study sites were well-established for this trial.  

	Originally, 30 paramedics (PMWs) and 25 VHWs were trained in community-based treatment of pneumonia, but the facility-based paramedics only reached half of the population. Subsequently, 80 illiterate TBAs were trained, resulting in much-improved community access and use of the treatment by parents. 
	Total mortality for children 0-4 years decreased (P<0.005)

Case-fatality rates decreased 12.7%  (P<0.001)

Number of cases of pneumonia in intervention area that were treated  increased by 76%

	Khan 1990


	The study area consisted of 31 villages in northern Pakistan, and 7 villages served as a control area and received only expanded immunization services. The total population of the 38 villages was 37,245. The CHWs in the intervention villages maintained records of all births and deaths. In the control villages, household surveys were carried out every 3 months to detect child deaths during the previous 3 months.


	17 CHWs, each with a minimum of 10 years of education, received training in the detection and treatment of ARI, including pneumonia, and acute otitis media. Each CHW was responsible for approximately 200 households and visited each one every 2 weeks. When cases were detected, CHWs administered oral co-trimoxazole before referral to a health unit, and follow-up treatment was provided by 4 qualified nurses who also supervised the CHWs.
	The pneumonia-specific mortality rate in the intervention area was 56% less than in the control area, and the overall under-5 mortality rate was 26% less in the intervention area. After 2 years, the intervention was introduced into the control area, leading to a 54% drop in pneumonia-specific mortality in the control area.



	Pandey et al., 1991


	18 of 30 sub-districts of Jumla District of Nepal. 

The study area included approximately 50,000 people. 

Vital events were collected through then entire program intervention area, but the intervention was implemented gradually over a 13-month period. The communities without the intervention served as controls.
	CHWs visited 10-15 households per day in which a child aged less than 5 years was living. Each household was visited approximately every 2 weeks. All cases were managed at home with oral antibiotics. The program was implemented gradually over a 13-month period, and results were tabulated by changes in mortality over time.
	By the third year of the program, a 28% reduction in overall under-5 mortality had occurred.

	Fauveau et al., 1992 
	Bangladesh. Case-control cross-sectional study. Study group: one-half of a demographic surveillance system (DSS) area. Control group: the other half of the same DSS area.
	CHWs were trained to diagnose, assess, treat and/or, in severe cases, refer children with pneumonias. Active case detection took place during regular home visits, and passive detection occurred when cases were referred to them. The CHWs were supervised in the field by paramedics who provided technical support and met with them fortnightly. 
	 Pneumonia mortality was 28% lower in intervention area than control area during the first phase (P<0.01)

ALRI mortality 32% lower in intervention area compared to previous year in the intervention area. Control area stayed similar.

	Bang et al., 1993                


	India. Non-randomized controlled study. Study group: 58 villages. Control group: 44 villages.

.
	Training of TBAs, VHWs, paramedics to examine, diagnose, refer and treat pneumonia in neonates.

TBAs also trained in safe and hygienic delivery and in better care of neonates.

Extensive education of the local population about the above.
	Case fatality in infants [Neonates?] aged 30-59 days decreased

Pneumonia-specific neonatal mortality rate decreased by 40%

Pneumonia-specific post-neonatal mortality rate (for the period from 30-49 days of age) decreased by 80% 

	Bang et al., 1994 
	India. Descriptive study comparing the skills of 86 TBAs, 25 VHWs, and 30 paramedics trained to perform community-based management of pneumonia in 0-4-year-old children.
	See Bang A et al.,1990

Only TBAs gave good coverage of sick neonates as traditionally mothers would not take them outside their homes and the TBAs were readily available and visiting the homes anyway. 
	Total neonatal mortality rate decreased (P<0.001)

Pneumonia-specific mortality rates decreased  (P<0.001)

Asphyxia-specific mortality rates decreased  by 27% (P<0.05)

	Wafula, 2000     
	Kenya. Case- control cross sectional study. Study group: 200 households from 18 villages that had improved stoves. Control group: 200 households near the study group that had traditional (three- stone) stoves.
	Installation of improved stoves.
	Women with improved stoves had 24.5% less respiratory tract illness and 8% less conjunctivitis. The children of women with improved stoves had 46% less respiratory tract illness and 28.5% less conjunctivitis. 

	Ali et al., 2001


	Bangladesh. Non-randomized controlled study. Study group: children under 2 years of age in 70 villages. Control group: children under 2 years of age in 72 villages. 
	CHWs passive and actively diagnosed cases of ARI. Children diagnosed with severe pneumonia were referred to Matlab hospital treatment center or to a local outpatient facility.
	ALRI mortality decreased by 54% for children under 2

Allopathic practitioner-population ratio in the intervention area was 0.89 compared to 0.50 in the control group.

	Bhandari et al., 2002
	India. Randomized controlled study. Study group: 1,241 children. Control group: 1,241 children. Placebo + single dose 100,000 IU vitamin A was given to those in the control group.
	For 4 months zinc gluconate 10mg daily + 100,000 IU vitamin A in a single dose was given to infants, and a daily elemental zinc 20mg + single dose 200,000 IU vitamin A was given to older children. 
	Plasma zinc concentration increased (p=0.001). 

Morbidity from ARI did not differ between the two groups. 
Zinc supplementation resulted in a lower incidence of pneumonia (P =0.05).

	Heffelfinger et al 2002


	Haiti. Non-randomized controlled study. Study group: 103 children previously diagnosed with 3 or more episodes of pneumonia before the age of 5 years. Control group: 138 children evaluated by CHWs but with no history of pneumonia.
	Complete physical examinations, tuberculin skin tests & serologic testing for HIV was performed on all subjects and chest radiographs on all sick children. Questionnaires administered to parents.
	A history of wheezing was reported for 79% of case children and 61% of controls
[Check – I thought the differences were more]
A history of wheezing with exercise was reported for 36% and 22% of cases and controls, respectively (P=0.02)

	Hadi, 2003

	Bangladesh. Uncontrolled intervention. Study group: 1,166 children aged 3 months to 5 years in 120 rural communities.
	Community health volunteers (CHVs) trained to identify, diagnose and treat ARIs at the time of home visits. 
	Sensitivity among CHVs in identifying cases of ARI increased 

Correct diagnosis of ARI among CHVs  increased

Quality of supervision of treatment increased

	Sazawal and Black, 2003
	Meta-analysis of 9 studies, mostly from Asia. 7 of the 9 studies were controlled, and 2 were before-after studies without control.
	Diagnosis and treatment of childhood pneumonia by CHWs. 
	Reduction of under-5 mortality by 24% less, infant mortality by 20%, and neonatal mortality by 24%. 
Pneumonia-specific mortality rates reduced by 42%, 36% and 36%, respectively.


PREVENTION AND TREATMENT OF CHILDHOOD MALARIA

An estimated 800,000 children die each year from malaria, and almost all of these are in Africa. Malaria in pregnant women is a prime cause of low birth weight.  Only one-third of children with fever in sub-Saharan Africa receive anti-malarial drugs, and resistance to established drugs is increasing. The use of insecticide-treated bednets (ITNs) remains low, but rates have tripled since 2000 in sub-Saharan Africa (UNICEF, 2007a).

Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Malaria 

Home Treatment with Anti-Malaria Drugs in Togo

Deming et al. (1989) reported the results of a 1984 household survey in the Plateaux Region of Togo. The caretakers of 507 children with fever at the time of the original household survey were re-interviewed on average 2.7 weeks after the original interview. Altogether, 20% of the children had been taken to a health center and 83% had been treated at home with an anti-malarial drug. Only 8% were neither taken to a health center nor treated at home. 97% of the children treated at home received treatment on the first day of the fever compared to only 17% of the children taken to a health center for treatment of fever. Chloroquine, usually obtained from a street or market vendor, was given for 94% of the home treatments. The dosage administered was judged to be inadequate for 70% of the home treatments. 

Mortality Following National Program of Insecticide-Treated Bednet (ITN) Program in The Gambia

In 1992, the Government of The Gambia initiated a National Insecticide-Impregnated Bednet Program over a 2-3-year period. Five areas with a total population of 115,895 served as sentinel sites for evaluation of program impact (D’Alessandro 1995).  Each participating village selected a village health worker (VHW) and a traditional birth attendant (TBA) to receive 6 and 8 weeks of training, respectively. In the 5 sentinel areas, villages were paired according to population and then randomly assigned to receive the bednet program during the first year (June-July 1992) or during the following year. Prospective demographic surveillance was carried out in 81 villages. On average, 67% of children in treated villages regularly slept under ITNs. Overall, a 25% reduction in mortality in children aged 1-9 years of age was observed in the villages that received ITNs over a 1-year period.
Mortality and Severe Morbidity Following the Introduction of Insecticide-Treated Bednets (ITNs) in Kenya

Nevill et al. (1996) reported the findings of the introduction of ITNs along the Kenyan coast in the Kilifi District north of Mombasa. After census enumeration of all residents, and after analysis of previous mortality patterns, the area was divided into 3 strata each with 28 intervention and 28 control zones randomly determined.  Each household in the intervention zones received ITNs along with demonstrations of correct use by trained field staff. Local bednet committees were formed to identify, resolve or report subsequent bednet issues, losses and difficulties within the community. ITNs were re-impregnated every 6 months just before the rainy season and were provided to 2,760 households with over 11,000 children aged less than 5 years. Compliance with bednets was 65% during the dry hot season and 77% during the wet cooler months. Under-5 mortality was 33% less in the ITN households compared to households without ITNs, and the incidence of severe life-threatening malaria in children aged 1-59-months of age was 44% less.
Insecticide-Treated Bednet (ITN) Usage in Northern Ghana

Binka et al. (1996) reported the results of a community-based randomized controlled trial of permethrin-impregnated bednets in the Kassena-Nankana District of Ghana, with a population of approximately 175,000 people. A longitudinal surveillance system was also in place for registering births, deaths and migrations. The district was divided into 96 geographical units, and 48 units were randomly assigned to be provided with ITNs which were re-impregnated every 6 months over a 2-year period. A reduction of 17% in all-cause child mortality was observed among children 6-59 months of age. However, there was no mortality reduction observed among children 36-59 months of age. The mortality reduction was greatest among children 24-35 months of age (a 39% reduction). Among children 6-11 months and 12-23 months of age, the reductions were 19% and 15%, respectively. No mortality effect was observed among children 5-9 years of age. The mortality reduction was confined to the 6-month period of the rainy season and immediately following it (July-December). Compliance with bednet usage was 97% during the July-December period of the first year of the study and 72% during the second year. There had been no tradition of bednet usage in the project area prior to the study. A follow-up study during the subsequent 5-year period (through the end of 2000) found no increased mortality in the ITN group after the end of the randomized intervention (Binka et al., 2002). 

Insecticide-Treated Curtains (ITCs) and Child Mortality in Burkina Faso

Habluetzel et al. (1997) reported the findings of a randomized controlled trial of ITCs in the Oubritenga province in Burkina Faso, West Africa, in 158 villages with a population of 88,087. The study area was divided into 16 geographical areas, and these areas were then paired on the basis of size, ecology and baseline mortality rates. One of these pairs was selected at random to receive ITCs in one of the 2 areas in the pair with the other area serving as a control. ITCs were installed in 78 intervention villages.  

The percentage of houses with door curtains lowered during the evening at the time of random inspections was 78% during the first year after installation of ITCs and 59% in the second year. In the first year following the introduction of ITCs, under-5 mortality from all causes declined by 26% compared to the control area, but in the second year there was no mortality difference.

Community-Based Program for Malaria Treatment in Burkina Faso
Pagnoni et al. (1997) reported on the results of a program to train a core group of mothers in every village in Sourou, in north-western Burkina Faso, with an estimated population of 350,000 people, to treat their child when symptoms of malaria occurred. The program also supplied CHWs with essential anti-malarial drugs (chloroquine and paracetamol) specially packaged in age-specific bags containing the full course of treatment. The drugs were sold under a cost-recovery scheme. The program was first run by the National Malaria Control Center and later by the Provincial Health Team of the MOH. The training for the mothers included the diagnostic criteria for childhood malaria and the proper course of treatment for uncomplicated malaria. The CHWs received refresher training. The core group of mothers varied in size, from 2-20 mothers depending on the size of the village. The role of the core group was to pass on the educational messages to all mothers in the village, especially during market days and at social gatherings. The program distributed posters which could be understood by illiterate members of the community and which described the treatment scheme for children. Mothers were encouraged to take the decision to treat their children and the CHWs were instructed to sell treatments to the mothers at their request provided the child did not need referral.

The percentage of mothers seeking help from a CHW in the treatment of her child with malaria increased from 5% to 76%, the percentage of mothers using modern treatments (that is, antibiotic tablets) rather than traditional treatments increased from 25% to 46%, and the percentage of mothers using a modern treatment who treated their child for an adequate length of time increased from 21% to 72%. The percentage of children recovering from the illness after treatment increased from 37% to 56%.

Problems were encountered in maintaining a proper supply of drugs. CHWs could replenish their drugs at the health centers only 69% of the time. The program cost US$0.06 per child. The program was judged to be feasible and well-accepted by the community.
Insecticide-Treated Bednet (ITN) Usage in Latin America

Kroger et al. (1997) carried out a series of large-scale household surveys in 7 areas of Nicaragua, Ecuador, Peru and Columbia to better assess the practical operational issues in ITN distribution and usage. There was a wide variation in usage of ITNs, from 25% of households in the Nicaragua survey to 90% in the Peruvian Amazon. In 4 of the study areas, local women’s clubs manufactured bednets which were then sold by village health workers (VHWs) in the communities and the earnings placed in a revolving fund. The survey found that washing of ITNs was common even though it had not been recommended, and the most common reasons for washing were dirt due to the kerosene lamps, children’s urine, dust, and the custom of frequent washing. The study revealed that local programs using health promoters to impregnate nets at the beginning of the rainy season can be effective and well-accepted by the community although local skin reactions can occur if the chemicals are not mixed properly and the concentration of chemicals becomes too high.
The Impact of Insecticide-Treated Bednets (ITNs) on Malaria Infection and Anemia in Tanzania

Fraser-Hurt et al. (1999) reported the findings of a randomized controlled trial of ITN promotion in the village of Kiberege in Kilmober District of southern Tanzania, with 6,500 inhabitants. This is an area with such intense malaria transmission that by the age of 5 months, 60% of children are infected with malaria. The study took place at the end of the rainy season in May 1996 and ended at the peak of the dry season in November 1996. Children 5-24 months of age brought for a routine visit at a local health dispensary were randomly given an ITN if they were afebrile, not taking chloroquine at the time of the visit, and were not using a bednet at that time. There were 61 children in the intervention group and 61 in the control group. Overall compliance with ITN usage was 98%. At the end of the study period, the serum hemoglobin level was high in the ITN group (93.4 g/L versus 88.2) in the control group, and the average prevalence of Plasmodium falciparum infection throughout the study period was 48% in the ITN group and 65% in the control group.
Assessment of Operational Issues Related to Use of Insecticide-Treated Bednets (ITNs) and Curtains in Kenya

Kachur et al. (1999) carried out a follow-up survey in 1997 in 6 villages in which a previous study had been carried out assessing the effectiveness of ITNs and curtains. Two villages had received ITNs for all household members, 2 villages had insecticide-treated curtains fitted to cover all external windows, doors and open eave spaces, and 2 villages had served as controls. Two years after the original study began, the control villages received ITNs. Focus group discussions were held in all study villages, and 60 households were selected at random for inspection. Families that had been issued ITNs were more likely to have kept and valued them than families that had been issued insecticide-treated curtains (ITCs). Most households that had received ITNs were still using them and had repaired them, but none had re-treated them and none had acquired new or replacement nets. Most of the households that had been issued ITCs had removed them, but only 15% of these households had obtained ITNs. In households with ITNs, children were one-third less likely to sleep under an ITC compared to adults. The local population associated ITN use with preventing mosquito nuisance rather than with improving child health or preventing malaria.
Teaching Mothers to Provide Home Treatment of Malaria in Ethiopia

Kidane and Morrow (2000) reported the findings of a cluster randomized trial in which mothers were taught to recognize symptoms of malaria and to promptly give chloroquine. In the Alamata and Raya Azebo districts of the Tigray region in northern Ethiopia, clusters of 3-5 villages (called tabias) were paired according to under-5 mortality rates determined from a maternity history of all mothers at the time of a census of the area, which had a total population of 70,506 people. One tabia in each of 12 pairs of tabias was selected at random to receive the intervention and the other tabia served as a control. 

Neighborhood groups were formed from every 20 neighboring houses with a child less than 5 years of age in the intervention tabias and from every 33 neighboring houses with a child less than 5 years of age in the control tabias in collaboration with local community leaders, women’s associations, and local mothers. Each neighbor group selected a mother coordinator. Mother coordinators were taught to record all births and deaths and where to refer sick children. Supervisors verified all births and deaths. In the intervention tabias, mother coordinators were taught to teach neighbor-group mothers to recognize symptoms of malaria in their children and to give an appropriate course of chloroquine for their age, to share chloroquine properly, and to recognize possible adverse reactions from the drug. Mother coordinators in the intervention tabias were also provided with pictorial charts giving standard chloroquine doses by age.


Over a 12-month period of observation, the under-5 mortality rate was 50% less in the intervention tabias compared to the control tabias (29.8 per 1000 compared to 50.2 per 1000). Structured verbal autopsies revealed that 19% of the under-5 deaths in the intervention tabias were consistent with malaria as the cause of death compared to 57% of the under-5 deaths in the control tabias.
Assessment of Community Health Worker Performance for Malaria, Pneumonia and Diarrhea in Rural Kenya
Kelly et al. (2001) carried out an assessment of the CHW performance in the diagnosis and treatment of 3 common serious childhood illnesses: malaria, pneumonia and diarrhea. In 1997, in 200 villages of Siaya District of Kenya having a population of 140,000 people, 336 CHWs received 3 weeks of initial training based on a simplified version of WHO’s Integrated Management of Childhood Illness (IMCI) protocol. In 1998 and 2000, they received refresher training of 1 week in duration. In 2001, all active CHWs were invited to the Siaya District Hospital and asked to manage up to 4 ill children. The CHWs were observed, their standard forms were reviewed, the mothers were interviewed after the encounter, and an experienced clinician examined the child separately.

CHWs adequately treated 90.5% cases of malaria, the leading cause of child mortality in the study area. However, frequent mistakes were encountered in assessing symptoms, classifying illnesses, prescribing correct doses of medicines, and counseling mothers.  CHW supervisors did not perform better than the CHWs.

Contributors to performance deficiencies included the following:

· The clinical algorithms were too long and contained ambiguities and discrepancies;

· The algorithms actually changed after initial training occurred;

· Supervision was infrequent;

· CHWs reported that they were sometimes reluctant to refer patients because of concern of criticism at the health facility if they misclassified a moderate condition as a severe condition and unnecessarily referred a child

Impact of Insecticide-Treated Bednets (ITNs) on Malaria Morbidity in Tanzania

Abdulla et al. (2001) reported the impact of a social marketing program for distributing ITNs on malarial parasitemia and anemia in the Kilombero and Ulanga districts of southwestern Tanzania, with a population of 350,000 people. The social marketing program began in 1997. Three annual cross sectional surveys were carried out in a sample of households with children aged less than 2 years in June-August of 1997, 1998 and 1999. The percentage of children with an ITN increased from 10% to 61% over this period.

During this same 3-year period, the mean hemoglobin level of these children rose from 80 to 89 g/l and the percentage of children with anemia declined from 49% to 26%, the percentage of under-2 children with parasitemia decline from 63% to 38%, and the percentage of children with splenomegaly declined from 86% to 49%. Multivariate analysis revealed that families in the highest income quartile were 3 times more likely to have a net than families in the lowest income quartile.  
Pilot Intervention of Community-based Anti-malarial Treatment and Referral in Mali

Winch et al. (2003) reported the findings of a cluster-randomized trial over a 4-month period in rural Mali in which village drug kit managers received training in the counseling of parents in the correct home administration of chloroquine and in the appropriate referral of children to community health centers. Save the Children/USA in collaboration with the MOH established village drug kits in 300 villages in Mali in the Bougouni, Yanfolila and Kolondiebe Districts of the Sikasso Region (in a population of approximately 300,000 people). These kits included Aureomycin 1% eye ointment, paracetamol, oral rehydration solution sachets, alcohol, bandages, chloroquine tablets, and chloroquine syrup. The kit was operated by a manager and a backup person recruited from the community, and they received a 35-day literacy course followed by a 1-week course on how to manage the drug kit, including the correct doses to recommend and sell for each product in the kit. 

The study was carried out in 10 health zones of the Bougouni District. In the intervention zones, drug kit managers received specially developed audio-visual aids explaining (1) the proper dosage of chloroquine by age group and (2) the indications for referral of sick children with any type of serious illness, not simply those with malaria who needed referral. A referral mechanism was established by giving the managers a referral notebook and instructing them to write the child’s name and date and reason for referral in the notebook. The health center staff members were instructed to write the diagnosis, treatment given, and instructions for follow up in the referral notebook at the time of discharge so the kit manager could subsequently assist in the care of the child. Finally, kit managers attended an additional 5 days of training in the management of childhood malaria.

In both the intervention and control areas, caretakers were interviewed 5 days after a village drug kit manager had sold chloroquine to the caretaker for a child who had presented with fever. Caretakers who obtained chloroquine in the intervention area were more likely to have reported that they been told about at least 2 warning signs (96% compared to 54% in the comparison area). Caretakers in the intervention area were also more likely to have reported that they were told the name of the child’s disease and the name of the medication they were receiving as well as the dose of the drug to give, the number of days of treatment, and how to administer the dose. The caretakers in the intervention group were also more likely to have reported that they told the drug kit manager they understood the instructions and that they gave the first dose in front of the drug kit manager. Caretakers in the intervention area were also more likely to have been sold the correct amount of medication and to have administered the drug correctly (even though exact compliance was only 42% in the intervention group and 2% in the comparison group).  In the intervention group, 42% of sick children were referred compared to 11% of children in the comparison group. (Compliance with referral was 65% in the intervention group and 86% in the comparison group.) Use of the referral notebooks was limited.
Diagnosis and Treatment of Malaria by School Teachers in Malawi

In the Mangochi District of Malawi, Save the Children trained school teachers and community members in the use of pupil-treatment kits stocked with drugs to treat pain (paracetamol), malaria (sulfdoxazine-pyrimethamine), and conjunctivitis (tetracycline eye ointment) as well as with dressings for simple wound management (Pasha et al., 2003). School teachers received an additional 5 days of training in the signs and symptoms of malaria in accordance with national protocols (fever with or without headache or abdominal pain in the absence of an abscess, ear discharge, cough or diarrhea). The program included obtaining parental consent for treatment ahead of time, persuading students to come to school even if they feel sick, convincing students to inform the teacher that they feel sick, convincing the students to take the malaria medication, and informing the students’ parents that their child has been treated. Although there was no control group in the study, assessment of mortality rates demonstrated that the number of malaria deaths per 1000 student-years fell almost 3-fold (from 1.28 deaths per 1000 student-years to 0.44) while the rate of death from non-malarial causes remained unchanged.
Long-Term Effects of Insecticide-Treated Curtains (ITCs) in Burkina Faso

Diallo et al. (2004) reported on the long-term impact of ITCs on mortality in Oubritenga Province of Burkina Faso in West Africa. In 1993, 88,087 inhabitants living in 158 villages enrolled in the study of the effectiveness of ITCs. ITCs were provided for the doors, windows and eaves of all households. Re-treatment was performed free of charge annually, and damaged curtains were repaired each year. Over a 7-year period, correct ITC usage declined from 78% to 43%. At the time of the original study, clusters of villages were randomly assigned to treatment and control arms and 2 years later the control clusters received ITCs. Over a 6-year period following the distribution of ITCs, the 6-59-month mortality rate was 19-24% lower in the intervention areas, and there was no evidence of a shift in mortality to older-aged children with the passage of time.

Improving Case Management of Malaria in Uganda
As part of a USAID child survival grant, Minnesota International Health Volunteers trained community members such as traditional healers, drug vendors, traditional birth attendants, school teachers, and community volunteers (CVs) in malaria prevention, symptom recognition, treatment and referral (MIHV, 2004). In addition, the project organized Malaria Awareness Days to provide community-wide education about malaria and created Malaria Calendars to provide a means for explaining age-appropriate treatment. The activity took place in the Ssemababule District of Uganda, with a total population of 170,000 inhabitants.

The project trained 1,000 CVs, who gave on average 5 hours of volunteer service each month to promoting child survival interventions, including malaria awareness and proper treatment. There was no single type of CV trained. Some CVs were primarily community immunizers (who assisted with immunization), some were peer educators (with a primary focus on HIV/AIDS prevention), some were community-based distributors of condoms to bar and lodge attendants who also had kiosks where they sold condoms, contraceptive pills, and bednets and also gave out Malaria Calendars, and some were members of women’s groups.

As a result of this intervention, mothers’ knowledge of insecticide-treated bednets (ITNs) as a method for preventing malaria increased from 8% in 1996 to 41% in 2000, and the percentage who knew that mosquito bites causes malaria increased from 45% to 72%. The percentage of mothers who sought malaria treatment for their youngest child from a health unit increased from 32% in 1996 to 71% in 2000, and the percentage of mothers who knew the correct dosage for children aged less than 2 years increased from 10% to 23%.
Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Malaria

Review of the Effectiveness of Insecticide-Treated Bednets in Reducing Mortality and Morbidity
Lengeler (2004) reported the findings of a Cochrane review on the effectiveness of insecticide-treated bednets (ITNs) in reducing mortality and malarial illness as determined by 22 randomized controlled trials. Five studies assessed child mortality (among children 1-59 months of age) and showed a protective efficacy of 17% compared to no nets and 23% compared to untreated nets. An estimated 5.54 deaths were averted per 1000 children protected per year.
In areas of stable malaria, the incidence of uncomplicated malarial episodes was 50% less compared to no nets and 39% compared to untreated nets. In areas of unstable malaria, the reductions were 62% and 43% respectively for P. falciparum episodes and 52% and 11% respectively for Plasmodium vivax episodes. In addition, ITNs also had significant effects on the number of episodes of severe malaria, parasite prevalence, presence of high levels of parasitemia and splenomegaly, and serum hemoglobin levels. Three studies assessed the effect of ITNs on nutritional status as determined by anthropometry. Although the indicators differed from study to study, all 3 found significant improvements in nutritional status in the ITN group. The authors estimate that, on the basis of these findings, 370,000 child deaths could be avoided annually if every child could be protected by an ITN.
The review points at the 4 of the 5 studies of ITNs and child mortality were carried out under ideal conditions rather than routine field conditions, so whether the same results can be obtained in more routine conditions is still an unresolved question. Thus, the question of effectiveness (as compared to efficacy) is still an important one. The authors also point out that the question of whether ITN usage merely postpones child deaths to a later date or it results in long-term permanent benefit remains unresolved. 
The review does not discuss issues of community involvement with ITN programs. However, it did mention a large social marketing program in Tanzania showed a 27% improvement in survival among ITN users compared to non-users and also a substantial (63%) impact on anemia in children (Abdulla 2001).
Expanding Coverage of Bednets in Rural Tanzania through Distribution in an Integrated Child Health Campaign

Skarbinski et al. (2007) reported the findings of a 3-day campaign in which 162,254 bednets were distributed in a rural population of 165,000 under-5 children in the Lindi Region of southeastern Tanzania, whether there is high under-5 mortality (153 deaths per 1000 live births), high-intensity malaria transmission, and low coverage of ITN usage among under-5 children. An integrated campaign was carried out to vaccinate for measles, treat for helminths, administer vitamin A, and distribute bednets bundled with insecticide. Campaign posts were set up at health facilities, village centers, markets and other locations, and caretakers received written and illustrations for treating the bednets with insecticide. (Long-lasting insecticide-treated bednets were not available at the time of the campaign.)  There was no additional follow up. 

A sample household survey in the region carried out three months later demonstrated that in households with under-5 children the percentage with bednets increased from 61% to 91%, and the percentage with ITNs increased from 17% to 37%.  However, only 22% of under-5s had used an ITN on the evening prior to the survey.  However, bednets were rarely treated with insecticide, and poorer households were less likely to treat their bednets.
PREVENTION AND TREATMENT OF CHILDHOOD DIARRHEA
Approximately 20% of child deaths (2 million) are due to diarrhea, and 88% of these are attributed to poor hygiene, unsafe drinking-water supplies and inadequate access to sanitation (UNICEF, 2007a). In developing countries, 80% of the population has access to improved water sources, but in rural Africa only four in 10 do. Only half of the population in the developing world has access to adequate sanitation, and in rural Africa and South Asia only one-third do (UNICEF, 2007a).
Individual Studies of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Diarrhea 

Effectiveness of Education Messages in Reducing Childhood Diarrhea in Urban Bangladesh

Stanton and Clemens (1987) compared the practices of sentinel families in Dhaka City with high rates of childhood diarrhea with those of sentinel families with low rates and found 3 distinguishing behaviors: failure of mothers to wash their hands before preparing food, defecation by young children in the living area of the family, and inattention to proper disposal of garbage and feces from the living area. As a result, educational messages were prepared emphasizing proper handwashing before food preparation, defecation away from the house in a proper site, and suitable disposal of waste and feces. The 51 impoverished “communities” in the study area (each with 38 families) were ranked from highest to lowest according to their age-adjusted rates of childhood diarrhea and paired communities with similar levels of childhood diarrhea. Within each pair of communities, one community was assigned at random to the intervention group and the other to the control group. 

Over an 8-week period, 25 volunteer CHWs and 7 experienced trainers carried out small-group discussions including only women and only children, larger demonstrations to mixed audiences, and community-wide planning and action meetings which included husbands in the intervention communities. In addition, the intervention communities had posters, games, and pictorial stories illustrating these messages. Following the 8 weeks of intensive education, the CHWs continued to reinforce the education messages through new stories and games. Households were visited at 2-week intervals over a 4-month period after initiation of the intervention to obtain histories of childhood diarrhea, and households were also visited at unannounced times to observe hygiene-related behaviors in the household.

The prevalence of mothers washing hands before preparing food was less in the intervention than in the control area (49% versus 33%). There was, however, no decrease in open defecation in the living area by ambulatory children nor was there a decrease in the presence of uncovered garbage or feces in the living compounds.  
The incidence of diarrhea among children in the intervention communities was 26% less than in the comparison communities. Children 12-35 months of age exhibited the greatest declines in diarrhea incidence.

Teaching Mothers about Oral Rehydration Therapy in Bangladesh
As part of the ongoing evaluation of the Oral Therapy Extension Program (OTEP), described further later, Chowdhury et al. (1988) compared the effectiveness of teaching mothers about the prevention and treatment of childhood diarrhea, including how to prepare home-based oral rehydration solution (ORS) from household water, sugar and salt in a group setting (in which 5 mothers were taught in a group) with the effectiveness of teaching mothers individually. Mothers in one sub-district (Islampur) of Jamalpur district were taught in groups while mothers in another sub-district (Sherpur Sadar) of Sherpur district, near to Jamalpur district, were taught individually.

One year later, a sample of 2500 households were selected at random in each of the sub-districts and mothers of young children. A random 5% of those interviewed were asked to prepare ORS for the interviewer. There was no difference in the usage rates of ORS for children with diarrhea in the previous 2 weeks were low in both groups – 4.1% and 4.5%. Retention of knowledge was relatively high in both groups and not statistically different: 69% of mothers in the group training scored 70% or more and 75% of mothers trained individually scored 70% or more. There was no significant difference in the concentration of sodium in the ORS prepared by mothers in the 2 groups, and in only 2% of cases in both groups was the concentration of sodium found to be in an undesirable range. The cost-per-mother taught was approximately half for mothers taught in groups compared to that for mothers taught individually.
The Effectiveness of Environmental and Behavioral Modifications on Childhood Diarrhea in Rural Bangladesh

Aziz et al. (1990) studied the effectiveness of hand pump and latrine installation together with hygiene education on the incidence of childhood diarrhea. They carried out the interventions in 2 villages and collected data from 3 comparison villages which were 5 km apart. The intervention and control areas each had a population of approximately 5,000 people. The study took place in Mirzapur sub-district, 60 km north of Dhaka.

The intervention area had 40 hand pumps prior to the study and 148 additional hand pumps were installed, yielding 1 hand pump per 30 persons compared to 1 per 110 in the control area. In addition, 754 double pit water-sealed latrines were installed in the intervention area, providing 92% of the households with sanitation. Hygiene education related to water and sanitation practices was also provided in the intervention area. In both intervention and control areas, a project worker visited each household weekly to obtain information about the occurrence of diarrhea during the previous 7 days over a period of nearly 4 years. Overall, the incidence of childhood diarrhea in the intervention area was 25% less than in the control area. The incidence of persistent diarrhea was reduced by almost half and the incidence of dysentery was reduced by one-third among children in the intervention area.
The Effectiveness of Participatory Hygiene Education on Cleanliness, Diarrhea, and Growth of Children in Rural Bangladesh

Ahmed et al. (1993) assessed the effectiveness of 3 educational interventions in 2 rural sites in Bangladesh, each with 5 contiguous villages, on the banks of the Padma River in Manikgonj District, 100 km northwest of Dhaka.

In the intervention villages, weekly messages about the causes, prevention and treatment of diarrhea were provided to the villagers at their weekly gathering for Friday prayer at the village mosque. In an iterative fashion working with 10 project workers, 25 volunteer mothers, and 25 of the poorest community mothers, a set of action messages based on locally popular proverbs, poems and folksongs were developed. 

Three sets of messages were developed and focused on the following:

· Ground sanitation – keeping babies from touching and eating disease-causing matter on the dirt surface of the compound

· Personal hygiene – reducing the transmission of germs from defecation and other personal hygiene behaviors

· Food hygiene – reducing the transmission of germs during supplementary and bottle feeding
The intervention site of 194 families was divided into 5 geographical blocks, and in each block 5 volunteer mothers and one project worker were responsible for teaching the other mothers in the block in groups of 3-5 mothers at least twice a week. The teaching approach was participatory.

Information about morbidity was collected by independent field workers on a weekly basis over a 6-month period. At the same time, information was collected concerning the mother’s understanding of the messages being promoted and the cleanliness of children (hands, face and clothes) and mothers (her clothes), and the cleanliness of the children’s play area. Anthropometry of children was measured monthly.

By the end of the intervention period, measures of child cleanliness were markedly better in the intervention villages compared to the control villages. The cleanliness of the children’s play area also improved more in the intervention villages than in the control villages. The daily diarrheal prevalence and the daily severe diarrheal prevalence was markedly less in the intervention villages. (Levels of statistical significance were not reported for any of these differences, however.) During the final 2 months of observation, the percentage of children in the intervention villages with severe malnutrition (measured by a weight-for-age Z score of less than 3 standard deviations below the median) was significantly less than the percentage of control children. There was also a marked decrease in the rate of bottle feeding in the intervention area over the course of the study (from 40% to 5%).
Health Education by Community Health Workers in Zaire to Prevent Diarrhea
Haggerty et al. (1994) reported the findings of a randomized controlled trial among village clusters in rural Zaire (now Democratic Republic of Congo) in which 4 educational messages were delivered over a 3-month period by female community volunteers who underwent special training and who carried out community meetings and group discussions as well as home visits. The 4 messages, determined from structured observations in order to identify health behaviors that were currently being practiced by at least some in the community and that could be observed, included:

· Disposal of animal feces in the yard by sweeping at least twice per day (into a pit)

· Handwashing before meal preparation and before eating (with soap if possible)

· Handwashing after defecation and washing the hands and buttocks of children after defecation

· Disposal of children’s feces.

In the control communities, 2 messages not related to preventing diarrhea were promoted:

· Continued breastfeeding of children during episodes of diarrhea

· Giving rice water to children with diarrhea.

Diarrheal morbidity was determined at the time of weekly home visits. There was an 11% reduction in the number of episodes of childhood diarrhea in the intervention compared to the control area, and the duration of the episodes was also significantly less. 
Case-Control Study of Environmental Influences on Child Survival in Bangladesh

Hoque et al. (1999) carried out a case-control study of infectious deaths of children 1-59 months of age who died in rural Bangladesh by completing a detailed household environmental assessment in the households of cases and controls. After controlling for potential confounding factors such as breastfeeding, immunization status and family size, the study found that infectious disease deaths were significantly related to the use of stored water as opposed to the use of water directly from a source. Stored water appears to become more contaminated than water which is consumed directly from a source (such as a tube-well) which is close to the house and the point of use. Thus, a positive association was also found between the distance to the water source and infectious deaths. The presence of a dirty latrine (versus a clean latrine) was associated with an increased risk of an infectious childhood death, with an increased risk of a diarrheal death, and with an increased risk of an ARI death. Drinking water from a source other than a tube-well was associated with an increased risk of death from an infectious disease as well as from ARI specifically.
Evaluation of a Package of Improved Water and Sanitation and Hygiene Education on Childhood Diarrhea in Pakistan

Nanan et al. (2003) reported on the results of a program of the Aga Khan Development Network to improve water supply, water quality, drainage, sanitation, and school- and community-based hygiene education in a selected group of 99 villages with a population of 88,000 people in the Northern Areas and Chitral, in northern Pakistan. In addition, this hygiene education element of the intervention was also implemented in all of the villages in the service area of the Aga Khan program.

Cases of childhood diarrhea were identified at Aga Khan health centers in the project area in Ghizer and Gilgit districts. A case-control methodology was utilized in which cases were defined as children 4-71 months of age with diarrhea obtaining care at one of the Aga Khan health centers and controls were children coming to one of the health centers with a complaint other than diarrhea or worms or a skin condition. (The latter two symptoms were included because they are related to poor hygiene, poor sanitation or poor water quality.) Children in the study came from 111 villages, and 39% of these villages had received the water, sanitation and hygiene intervention.

Forty-five percent of the cases of childhood diarrhea came from villages with the water and sanitation extension program compared to 53% of the controls (levels of statistical significance were not reported). In a multiple regression analysis including information about distance from the health center and mother’s age, children who did not live in a village with the water and sanitation extension program had a 33% greater odds of having diarrhea than children who lived in a village with the intervention. 

Reviews of the Effectiveness of Community-based Interventions for the Prevention and Treatment of Childhood Diarrhea 

Effectiveness of Interventions to Reduce Diarrhea in Non-Outbreak Circumstances
Fewtrell et al. (2005) searched the peer-reviewed published literature and identified 38 studies of the effectiveness of interventions to reduce diarrhea morbidity in non-outbreak circumstances. The interventions were of 3 types: improvements in water, improvements in sanitation, and improvements in hygiene. Water improvements included improvements in the quality of the water supply, in water distribution systems, or in point-of-use quality. Sanitation improvements provided some means of excreta disposal, usually latrines. Hygiene interventions included hygiene and health education and encouragement of specific behaviors such as handwashing. Health education messages were diverse, such as keeping animals out of the kitchen or advice on the disposal of human feces.

All types of interventions, when the data were pooled for meta-analysis, produced a risk reduction in diarrheal illness of 25-37%. Water supply interventions produced a 25% reduction in risk. Water quality interventions (at either the source or at point-of-use water treatment) produced a 31% reduction in risk. Hygiene interventions produced a 37% reduction and sanitation interventions, 32%. The reduction of risk for studies of household treatment of water was 35% compared to only 11% (which is not statistically significant) for improvements in the quality of water at the source.  Five studies assessed more than one type of intervention, and the pooled risk reduction in these studies was 33%. 

In most of the studies, the subjects of study were children. When analyses were carried out of study participants who were 6 years of age and over, the differences were less pronounced. When poorer-quality studies were eliminated from the analysis, the reduction in risk was somewhat greater. Because of the likely contamination of water during transport and storage and the marked reduction of risk in high-quality studies (39%), the authors state that “a water quality intervention at the point of use should be considered for any water supply programme that does not provide 24 h access to a safe source of water” (p. 48).

Review of Interventions to Improve the Quality of Drinking Water
More recently, Clasen et al. (2007) carried out a meta-analysis of 33 published studies of randomized and quasi-randomized studies of interventions to improve the microbial quality of drinking water. Seven studies concerned improving water sources and 35 concerned improving water quality within the household. There was no evidence of greater effectiveness when water quality interventions were introduced in combination with other interventions (hygiene instruction, improved water storage vessel, improved sanitation, or improved water supply) compared to when they were introduced alone.

The overall effect of these interventions resulted in reduced diarrhea morbidity (including in separate analyses of children). The studies measured their effectiveness in 4 different ways (by rate ratios, risk ratios, longitudinal prevalence ratios, and odds ratios), and the findings could not be pooled beyond that. For children, the pooled estimate of the rate ratios was 0.81, of risk ratios was 0.61, of longitudinal prevalence ratios was 0.61 (which was not statistically significant), and of odds ratios was 0.65. 

The authors call for more rigorous studies over longer periods of time in programmatic, non-research-driven settings that assess impact on mortality as well as on morbidity.

National Household Promotion of Oral Rehydration Therapy in Bangladesh, 1978-1996

BRAC has been a global leader in innovative community-based health care services.  Over a ten-year period, from 1980 to 1990, 1,200 BRAC workers personally visited almost every household in the country and, during those visits, taught 12.5 million mothers how to prepare lobon-gur solution. This was perhaps the largest house-to-house public health effort ever undertaken (Rohde, 2005, p. 7). It was a 20-year program of constantly refining and improving outcomes (Rohde, 2005, p. 8).   
Lobon-gur solution is a form of oral rehydration therapy for diarrhea prepared by the mother with materials readily available in the home – water, molasses (sugar) and salt. At the time the program began, diarrhea was the major cause of mortality in children in Bangladesh (Chowdhury and Cash, 1996).
The program started in 1978 with a pilot trial which lead to a set of 10 messages. Then a standard training approach was implemented, with independent verification of message retention and understanding, ability to make ORT correctly, and the capacity to teach mothers. Critical monitoring of all elements continued as the program scaled up. The home visitors, called BRAC Oral Replacement Workers (ORWs), were paid partly on the basis of retention of the messages and skills by mothers they had taught, as assessed independently several weeks later in a sample of the mothers who had been taught by each ORW. The mortality impact was assessed by the Research and Development Division at BRAC (Rohde 2005, p. 8).

Each home training session lasted about 20-30 minutes. A paramedic visited 10% of the households (randomly selected) 1-2 weeks after the education session took place and tested the mother’s knowledge and ability to prepare ORS correctly. ORWs who were found to excel in their work received a financial bonus.

Early on, even though retention of knowledge was good, usage of ORS for diarrhea remained low. This led to the program to recruit male ORWs who started working with government health staff and community leaders before the females ORWs began home visits in the area. The male ORWs also met with traditional healers and village doctors as well (Zaman and Karim, 2005, p. 80). In addition, the team established a mobile diarrhea treatment center where ORS was used and where care was provided for free. Schools were also visited, and teachers were taught about ORS.

Reinforcement teams visited the area one month after the completion of the ORWs’ face-to-face teaching program. These teams visited 5% of households to assess retention of knowledge. The teams also held seminars for men and for traditional healers, meeting in mosques and bazaars and at male-dominated gatherings.

Partly as a result of these efforts, the use of oral reyhdration for diarrhea has now become a part of the “national culture”, and Bangladesh now has one of the highest rates of usage of oral rehydration in the world, with more than 80% of cases of diarrhea being treated with some form of enhanced fluid intake (Chowdhury et al., 1997b; NIPORT et al., 2001).  At the outset of the program, home-based ORT was used in only 20% of diarrheal episodes (Rohde 2005, p. 24).

BRAC’s methods for scaling up to a national level without sacrificing quality have been widely acclaimed throughout the world.  Five percent of the mothers who had been visited and taught to make ORT by a BRAC worker were later visited by another person (called a monitor) one month after the initial visit, and for each woman who could remember her 7-point lesson and prepare the solution correctly, the BRAC worker who taught the woman received a small financial bonus.  By the end of the program, over 90% of mothers who were reached by the program knew about lobon-gur solution and could prepare it according to the instructions they received.  The program was carefully monitored and the findings were published in leading medical and public health journals (Chowdhury et al., 1988). 
Lessons learned include the following: 

· Pilot everything.

· Training techniques which emphasize the importance of active learning should be used.

· Demonstration effects through treating cases.

· Use objective criteria to monitor the program.

· Performance should determine pay.

· Checks of quality of work at each level.

· Evaluate frequently and modify the program details based on evaluation results.

· Build teamwork.

· Expand the audience from mothers to men, health workers, and opinion formers.

· Going to scale does not necessarily result in a loss of quality because management systems can be devised to assure quality at any scale.
· Lay workers can convey useful health information to change health behaviours.

· Collaboration between NGOs and government enhance program effectiveness at scale.

· Through developing greater levels of trust at the community level, citizens can become actively involved in improving health practices (Zaman and Karim, 2005).
BRAC’s national ORT program provided a foundation for other large-scale projects related to child health involving vitamin A and immunizations as part of a large-scale selective child survival program in collaboration with the Government’s MOH and its EPI staff in the late 1980s.

Promotion of Oral Rehydration Therapy (ORT) in Egypt

Levine and the What Works Working Group (2004) reviewed 17 proven successes in global health. Included among these is a description of programs to prevent diarrheal disease deaths in Egypt (Case 7, pp. 65-72). In 1980, the Strengthening of Rural Health Delivery Project carried out a pilot study in which nurses taught mothers at their homes how to use ORT and physicians were also taught about ORT. Because of a marked increase in use of ORT and marked reduction in overall child mortality and in diarrhea-related mortality in the intervention villages, the program scaled up to reach a population of 41 million people through the National Control of Diarrheal Diseases Project, with support from the US Agency for International Development. In this case (as opposed to the example in Bangladesh), ORT was promoted through the existing health infrastructure and through marketing ORS packets in rural areas using so-called “depot holders” who maintained supplies of ORS packets available upon demand in households where they were needed. Over a 10-year period, ORT use became widespread and the rate of death from diarrhea fell by 82% among infants and 82% among children.  
PROMOTION OF HANDWASHING
Individual Studies of the Effectiveness of Community-based Interventions for Handwashing Promotion
Handwashing and Shigellosis Transmission in Bangladesh

Khan (1982) reported the findings of a study in which handwashing was introduced into families of patients who were being treated at the ICDDR,B clinic and confirmed to have shigellosis by culture-confirmed infection of rectal swabs with Shigella dysenteriae. Shigellosis commonly occurs in epidemics among family members. Families of cases were alternately assigned to 1 of 4 groups: (1) to receive 2-4 pieces of soap and 1-2 water pitchers (depending on family size) with instructions to wash hands after defecation and before eating), (2) to receive only the water pitchers, (3) to receive only the soap, or (4) to receive nothing. Approximately 300 families were in each group. Each study family was visited daily to assess compliance with instructions. Rectal swabs were obtained from family members for 10 consecutive days. The secondary infection rate among family members was 10.1% in the intervention group and 32.4% in the control group, and the secondary case rate with symptoms was 2.2% in the intervention group and 14.2% in the control group.

The Effectiveness of Handwashing in Reducing Diarrhea and Dysentery in Myanmar

Han and Hlaing (1989) carried out a study in the community of Nga-Kha ward of Thin-Gun-Kyun township in Rangoon. After 1 month of monitoring the incidence of diarrhea and dysentery, households with a child 6-59 months of age were randomly assigned to intervention and control groups. There were 236 children of 162 households in the intervention group and 258 children of 188 households in the control group. Mothers and children in the intervention group were asked to wash their hands after defecation and before preparing food or eating, and soap was made available to each of these households. 

Six trained CHWs visited daily each home in the intervention and control groups to ask about the presence of diarrhea in the household and, in the intervention group, to monitor compliance with the intervention. The incidence of diarrhea was 30% less in the intervention group than in the control group. However, there was no significance difference in the incidence of dysentery between the 2 groups.

Handwashing and Childhood Diarrhea in Indonesia
Wilson and Chandler (1993) reported a 2-year follow up of an intervention in which 2 community organizers had worked with 65 mothers of children aged less than 11 years who lived in Balai Lua, Central Lombok, Indonesia. The community organizers visited the village every 2 weeks and promoted the use of handwashing with soap after defecation and before contact with food. They also replenished supplies of soap. After 4 months of the intervention, the prevalence of childhood diarrhea fell by 89% compared to pre-intervention rates and by 57% compared to a neighboring control village. After the village intervention terminated 4 months later, a mass health education campaign promoting better hygiene practices and encouraging breastfeeding was carried out in the larger area of Central Lombok using radio broadcasts, posters and calendars.

A follow-up interview with 57 of the 65 women who participated in the original study took place 2 years later during the dry season, when the earlier data had been collected as well. Of these 57 women, 94% reported they washed their hands with soap, and 70% were able to show soap to the interviewer. The prevalence of childhood diarrhea had increased 3-fold compared to immediately after the initial intervention, but it was still one-third less than the pre-intervention level and half that in the control village at the time of the intervention. None of the women interviewed remembered obtaining any information about hygiene from the radio or from posters, but they all remember the community organizers as sources of information about hygiene. The authors concluded that face-to-face health education involving simple messages is an effective and sustainable means of achieving improvements in health in illiterate and impoverished populations.

Handwashing and Diarrhea in Peri-Urban Bangladesh

Shahid et al. (1996) reported the results of handwashing promotion in a peri-urban village on the outskirts of Dhaka, Bangladesh. The village had a population of 2,000 people. There were no functioning tube-wells in the village and all water for drinking, bathing and cooking was obtained from the nearest canals or ponds. Little attention was given to separating areas used for disposal of human waste from areas in which water was used.

The village was divided into an intervention and a control area. Community volunteers were trained as health educators who promoted handwashing before eating or handling food and after urination and defecation. Over a 12-month period, health workers visited every family on alternate days and inquired about whether anyone in the family had had diarrhea and about the extent to which handwashing was being practiced. In the intervention area, the workers also supplied a pitcher and 2 kinds of soap – a white bar to be used exclusively for handwashing and a yellow bar to be exclusively for washing clothes, utensils, and any other purpose.

Over the period of the study, the incidence of diarrhea for all age groups in the intervention area was 62% less than in the control area and for children 0-59 months of age was 54% less.
Handwashing and Childhood Diarrhea in Urban Pakistan

Luby et al. (2004) and Luby et al. (2005) carried out a randomized controlled trial of the effectiveness of handwashing promotion in reducing the incidence of childhood diarrhea in 36 low-income neighborhoods in urban squatter settlements in Karachi, Pakistan.  Within the randomly assigned intervention neighborhoods, 300 households (with at least 2 children younger than 15 years of whom 1 was younger than 5 years) received a regular supply of anti-bacterial soap and another 300 households meeting the same criteria received a regular supply of plain soap. In the control neighborhoods, 306 households comprised the control group. Field workers recruited from the area were trained to promote handwashing and to collect outcome data during household visits over a 12-month period. 

In the intervention neighborhoods, field workers conducted neighborhood meetings about handwashing and they also visited all households at least weekly to promote handwashing within the household after defecating, after cleaning an infant who had defecated, and before preparing food, eating, and feeding infants. The field workers also encouraged household members to bathe daily with soap and water, and they provided study households with soap as needed. The intervention group was randomly divided into 2 arms – one in which anti-bacterial soap was supplied and one in which plain soap was applied. In the control households, field workers visited each household at least weekly and provided a regular supply of children’s books, notebooks, pens and pencils but provided no promotion of handwashing. In both intervention and control households, field workers collected information about episodes of diarrhea and other illnesses. They also asked if the child had nasal congestion or a runny nose, and they asked if the child had a cough or difficult breathing. If cough or difficulty breathing was present, the fieldworkers counted the number of breaths the child took in 60 seconds using a watch. The WHO clinical case definition was used to identify cases of pneumonia in children younger than 5 years of age. In addition, the field workers weighed all children younger than 3 years of age every 4 months. 

Compared to children living in control neighborhoods, children living in households that received plain soap and handwashing promotion had a 53% lower incidence of diarrhea and a 50% lower prevalence of diarrhea. The incidence and prevalence of diarrhea among children receiving anti-bacterial soap was similar to that of children in households receiving plain soap. The prevalence of diarrhea was greatest among children aged less than 2 years, but the reductions in diarrhea prevalence were similar across all childhood age groups. Diarrhea was more prevalent among malnourished children, but the effectiveness of the intervention was independent of the child’s nutritional status.

Children 0-14 years of age in the intervention group who received plain soap had a 50% lower incidence of ARI (defined as cough or difficult breathing and/or congestion or coryza) compared to control children, and the children younger than 5 years in the intervention group also had a 50% lower incidence of pneumonia (as defined by the WHO criteria using the respiratory rate and the age of the child). The incidence of acute respiratory illnesses among children in households receiving anti-bacterial soap was similar to that among children in households receiving plain soap. The differences in respiratory infection were limited to the months of September through March and were not present during the hot summer months from April through August. The incidence of pneumonia was greatest during the first 2 years of life compared to children 24-59 months of age, but the effect of handwashing on pneumonia was less among children 0-11 months of age than among children 12-23 months of age. Childhood pneumonia was more frequent among severely malnourished children, but handwashing promotion was also effective among severely malnourished children.
Reviews of the Effectiveness of Community-based Interventions for Handwashing Promotion
Effect of Handwashing on Diarrhea
Curtis and Cairncross (2003) carried out a meta-analysis of the effects of handwashing practices (after defecation or using the toilet, after cleaning up a child who had defecated or after handling dirty diapers, before eating, and before preparing or handling food) and found a pooled reduction (in 17 studies) of 42%-47% in the risk of diarrheal disease, a reduction of 48% in the risk of severe intestinal infection, and a reduction of 59% in the risk of shigellosis. Nine of the 17 studies included only children, but these were not analyzed separately. All but three of the studies were carried out in community settings around the world – both urban and rural – and all but two were in resource-poor settings. In some cases only health education messages were given, and in others soap was provided (with or without water pitchers). No further descriptions were provided regarding the role of the community or the method of intervention implementation. The authors noted methodological flaws in all studies, and only 2 studies were randomized intervention trials.
Review of Handwashing Interventions 
Mahfuz et al. (2008) carried out a meta-analysis of randomized controlled trials, non-randomized controlled trials, interrupted time series, cohort and case-control studies to investigate the effects of handwashing in preventing diarrhea in children. This study was reported as Web Appendix 13 in the assessment by Bhutta et al. (2008) on the effectiveness of interventions for improving maternal and child nutrition and survival. A total of 12 studies were selected for meta-analysis. Their pooled analysis indicated that there was a reduction by 30% in the relative risk of childhood diarrhea after interventions to promote handwashing (usually before food contact and after defecating). 
� Lay peer counselors are typically women who have given birth, have successfully breastfed, and have a similar socio-economic background compared to those they are counseling.






