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Introduction:
Nyando Integrated Child Health & 

Education Project (NICHE)

Alie Eleveld, Executive Director
Safe Water & AIDS Project (SWAP)

ANEC, October 6, 2010



Nyanza Province, Kenya

Nyando 
Division

L. Victoria

NYANZA PROVINCE

(Pop. 80,000)

Presenter
Presentation Notes
The map to the bottom left represents Kenya. Depicted in the red box is Nyanza province in rural western Kenya and bordered by Lake Victoria. The map to the right is an enlarged illustration of  Nyanza Province.  Highlighted in orange is Nyando division which is the site of the NICHE project. Nyando division, with  a population of 80,000, is an impoverished area with poor infrastructure. Since this area has had a lower level of research, intervention and implementation activities than other areas in Nyanza province, it was an ideal site for the NICHE project.



Burden of Disease in Children 
under-5 in Nyanza Province, Kenya

 High rates of poverty & poor transportation 
and communication infrastructure

 High mortality rate
– 149 per 1000 live births

 High diarrhea burden
– 17% have diarrhea in the preceding two weeks

 High, perennial transmission of malaria
 High anemia prevalence

– 60-70%
2008 Kenya DHS

Presenter
Presentation Notes
Almost half of all childhood deaths in developing countries are in Africa. The red box on this map of Kenya highlights Nyanza Province, which has the highest mortality rates for infants and children under 5 years of age in Kenya with 257 deaths per 1000 live births. There is a high burden of diarrhea, with 17% of children under 5 having reported diarrhea in the preceding 2 weeks. In addition to diarrhea, anemia, one marker of malnutrition, has a prevalence of 60-70%.



Interventions for Children Under 5

 Prevent diarrhea:  
– WaterGuard: Chlorine solution, socially marketed

 Prevent malaria:
– Insecticide-treated nets (ITN’s): High coverage, 

issues of cost

 Prevent anemia: 
– Iron supplementation: Poor coverage, side effects

– Micronutrient powders (e.g., Sprinkles)

 Innovative distribution approaches are needed

Presenter
Presentation Notes
Poor water and sanitation infrastructure, which can lead to diarrhea, and poor food security, which can lead to malnutrition and anemia, are challenges present in nyanza province. To deal with this, evidence based interventions have been implemented to protect the health of children. The main solution in Kenya to prevent diarrhea is the household use of WaterGuard, a chlorine based point of use water treatment product. One solution to prevent anemia is to home fortify food with micronutrient supplements, such as Sprinkles.  Sprinkles contains iron and 13 other micronutrients including zinc, and vitamins A and C. But these interventions themselves are not enough.  Innovative distribution approaches are needed to improve access to products. 



Micronutrient Powders 
(SprinklesTM)

 Single-serve sachets of dry powder containing lipid 
encapsulated iron and other micronutrients

 “Home fortification” or “point of use fortification” of 
complementary foods

 Daily consumption by children 6-24 months of age

www.sghi.org

Presenter
Presentation Notes
Developed in 1996 by zlotkin.



Sprinkles are Easy to Use!

Presenter
Presentation Notes
Take daily



Sprinkles Efficacy Established Worldwide

Used in > 30 countries

But Need Studies on Effectiveness

Presenter
Presentation Notes
Sprinkles programs are currently at national scale in several countries, including Bangladesh [8], Mongolia [9] and Haiti [10].  However, few studies have documented experiences with specific delivery systems for effectively distributing Sprinkles in resource-poor communities [2] 



Nyando Integrated Child Health 
and Education Project (NICHE)

Integrated approach to child survival 
programs

Can bundling several interventions with 
multiple innovative implementation 
approaches result in increased utilization 
of the interventions and improved child 
health?

Presenter
Presentation Notes
To explore the added benefits of using a more integrated approach to child survival programs, such as bundling,  CDC and partners created the Nyando Integrated Child Health and Education Project also known as NICHE.Our aim is to answer the question of whether bundling several proven locally available preventive interventions together with multiple implementation approaches can enhance utilization of the interventions and lead to gains in health in children under 5. 



NICHE Objectives

 To evaluate the feasibility and effectiveness 
of community-based distribution of health 
products through community vendors

– Sprinkles
– Waterguard
– Others

 To monitor product sales and coverage

 To measure the impact on iron deficiency 
and anemia

Presenter
Presentation Notes
These are overall objectives of NICHE.  Today, researchers from NICHE will be discussing the results from the Sprinkles component of the study.



30 COMPARISON 
VILLAGES

30 INTERVENTION 
VILLAGES

Baseline 
survey

NICHE POPULATION

Implement  NICHE Do Not Implement NICHE

Measure Health 
Outcomes

Measure Health 
Outcomes

Surveillance, 
Follow up 
survey

Results of NICHE 

Presenter
Presentation Notes
Here is a brief illustration of the NICHE project framework<CLICK> The study population is divided into two sets of  villages: the intervention and comparison villages.A baseline survey is conducted in both villages to establish rates of child illness, demographics, and health behaviors<CLICK> The NICHE project is then implemented in the interventions villages only.<CLICK> Biweekly active surveillance is conducted for a year in both sets of  villages. After the year, a follow-up survey is conducted in both study groups to measure health outcomes and intervention product utilization. <CLICK> These results will be compared in both sets of villages to evaluate the effectiveness of the NICHE project in improving health. 



NICHE Project Partnership: 
Key for Success

 CDC Atlanta
– Division of Foodborne, Bacterial, and Mycotic Diseases
– Division of Nutrition, Physical Activity and Obesity
– Division of Parasitic Diseases

 CDC /Kenya Medical Research Institute (KEMRI)
 Safe Water and AIDS Project (SWAP)
 Global Alliance for Improved Nutrition (GAIN)
 Population Services International (PSI)
 UNICEF, Kenya
 CARE Kenya
 Sprinkles Global Health Initiative
 Hexagon Technologies, India
 Kenya Ministries of Health & Education



Community-Based 
Distribution of Health 

Products

Cliff Ochieng – Deputy Director
Safe Water and AIDS Project

Kisumu, Kenya



Operate in Western Kenya

Presenter
Presentation Notes
The map to the bottom left represents Kenya. Depicted in the red box is Nyanza province in rural western Kenya and bordered by Lake Victoria. The map to the right is an enlarged illustration of  Nyanza Province.  Highlighted in orange is Nyando division which is the site of the NICHE project. Nyando division, with  a population of 80,000, is an impoverished area with poor infrastructure. Since this area has had a lower level of research, intervention and implementation activities than other areas in Nyanza province, it was an ideal site for the NICHE project.



Lake Victoria



Safe Water and AIDS Project 
(SWAP)

 Program goals
– To prevent leading causes of childhood illness 

and death: malnutrition, diarrhea, anamia and 
malaria

– To provide health services for people living with 
HIV/AIDS

– To generate income for HIV positive women and 
support groups 

 Program start date: November 2002 
 Started as an NGO: January 2005 

www.swapkenya.org



SWAP Implementation 
Model

Social Marketing

Community-Based 
Entrepreneurship

Community 
mobilization for 
behavior change 



SWAP Activities
 Identify Community self help groups
 Demonstrate health products
 Conduct trainings

– Safe Water 
– Business skills
– Leaders orientation Workshops
– Behavior change

 Sell health products to groups at wholesale
 Groups sell products at retail and keep the profit
 Offer linkage to micro-finance services
 Respond to disasters and disease outbreaks



SWAP Network

 Headquarters in Kisumu, Nyanza 

 50 staff employed by SWAP

 1 provincial office in Western Province

 9 Satellite offices in Nyanza Province

 SWAP network includes:

– 878 HIV self help groups

– >6000 individual SWAP vendors



SWAP Products
 Sprinkles
 High Protein Flour
 Moringa 
 Waterguard – Dilute bleach
 PUR – Coagulation / Disinfection 
 Aquatab – Disinfection Tablet
 Soap
 Safe Water Storage Vessels
 Sanitary Pads
 Diapers 
 Supanet – Mosquito nets
 Mosbar – Mosquito repellent
 Condoms
 Family Planning Pills
 Skin Infection Treatment
 Economical Stoves
 Solar Lamps





Community Training
 Health objectives of products
 Demonstration of products 
 Other household Interventions
 Business skills and Marketing
Micro-finance

Follow-up in small groups: 
– Business counseling
– Take orders/deliver supplies
– Follow up on savings and loan repayments



Approaches to Product 
Distribution

 Door to door
 At Chief/ Community meetings 
 Community launches & exhibitions 
 During Home-based Care 



Product Sales 

 227,000 Sprinkles satchets sold in 2007-2009
 72,345 bottles of waterguard sold in 2009

 64,551 pieces of soap sold in 2009
 49,854 mosquito nets sold in 2009
 4,119 condoms sold in 2009



Benefits to SWAP Groups 
& Vendors

 Improved access to health products
 Improved income of SWAP groups/vendors
 Increased access to training opportunities
 Improved health of  SWAP group members 

and their families
 Increased access to microfinance services
 Recognition from their community as leaders



Benefits to  Communities

Improved access to preventive health 
products in resource-poor settings
Improved community awareness on 

health and nutrition 
Improved health and nutritional status



Thank You!



Monitoring & Evaluation of 
Sprinkles Sales in 
Western Kenya:

The Nyando Integrated Child Health 
& Education Project (NICHE)

Laird J. Ruth, MPH
IMMPaCt, CDC

06 October 2010

Presenter
Presentation Notes
Good morning!  My name is Laird Ruth and I work for the IMMPaCT Program at CDC.  We have been conducting a study on the feasibility and acceptability of marketing Sprinkles in Western Kenya for the last 3 years.  Today I will talk about some of the monitoring results from our research.



Nyando Integrated Child Health 
and Education Project (NICHE)

OBJECTIVES:

1. To evaluate the feasibility and effectiveness 
of Sprinkles distribution through community 
vendors

2. To monitor Sprinkles sales and coverage

3. To measure the impact of Sprinkles use on 
iron deficiency and anemia

Presenter
Presentation Notes
To explore the added benefits of using a more integrated approach to child health programs, CDC and partners created the Nyando Integrated Child Health and Education Project also known as NICHE as previsously described .I will be talking today about the first 2 objectives….



Aims of this Presentation

To describe the process monitoring of:

 wholesale Sprinkles sales to vendors
 promotional strategies 
 perceived factors influencing 

Sprinkles sales among vendors

Presenter
Presentation Notes
The aims of this presentation are to talk about our process monitoring ofSprinkles sales at wholesale to vendorsPromotional StrategiesAnd Perceived factors influencing Sprinkles sales



Safe Water and AIDS Project
(SWAP)

– Vendors trained in health and 
business practices

– Purchase products at 
wholesale prices from SWAP 
offices and resell at market 
price in their villages
 Vendors keep money earned or 

return earnings to group

 NGO - Organized network of community-
based self-help groups (~800 active groups)

Presenter
Presentation Notes
The Safe Water and AIDS Project or SWAP is an exciting NGO that integrates social marketing with mobilization of local institutions to promote the sale of more than 30 health products by members of community-based self help groups.  Community groups are given loans and trained as vendors to sell evidence based health products to their neighbours.



Nyando Integrated Child Health 
and Education Project (NICHE)

 Effectiveness study of SWAP program
– Longitudinal study with quantitative and qualitative 

methods
– 30 intervention villages

 Introduced Sprinkles to the SWAP product line
– Sprinkles- 14 vitamins and minerals 
– Promoted 1 sachet/day for children 6-59 months
– Wholesale price: ~1.5 US cents/sachet
– Retail price: ~3.0 US cents/sachet

Presenter
Presentation Notes
SWAP partnered with CDC and others to measure the effectiveness of marketing Sprinkles through the SWAP distribution system.  I will be presenting some of the quantitative and qualitative monitoring data from the first year of the study conducted in 30 intervention villages.SWAP decided to introduce the Sprinkles Plus formulation to their product line, promoting 1 sachet per day.SWAP sold Sprinkles wholesale to vendors for approximately 1.5 US cents apiece, vendors sold them retail at 3.0 cents per sachet.  



SWAP Marketing Approach

Grounded in a social-ecologic 
framework
Mobilizes community through

– Local institutions & leaders
– Community launches
– Vendor & consumer incentives
– Informal peer to peer promotion

Presenter
Presentation Notes
Sprinkles were promoted in multiple ways to multiple audiences.  Initial meetings were held with community leaders and the medical community to build awareness and to mobilize the local institutions about SWAP and their products.The products were then promoted through community launches, vendor and consumer incentives, and through word of mouth.



Sprinkles Launch

Skit

Testimonials 
from Sprinkles 
users

Demonstration

Presenter
Presentation Notes
Sprinkles community launches included a variety of activities such as skits, demonstrations on Sprinkles use, and testimonials by mothers who have used Sprinkles.  Moms talked with other moms about Sprinkles and this was an important form of Sprinkles promotion. 



Vendor Incentives Motivate 
Vendors to Sell

For example:
– Free Sprinkles T-shirt after 

selling 200 sachets
– Initial supply of free Sprinkles 
– Sticker to post on house door 

or kiosk

Sticker

T-shirt

Presenter
Presentation Notes
We were advised by multiple groups who sell health products that vendor incentives are important to motivate vendors to sell and they also raise awareness of the product.  Therefore, we developed vendor incentives, such as t-shirts, initial supplies of free Sprinkles to start selling, and stickers to identify Sprinkles vendors.  These incentives helped popularize selling Sprinkles.



Consumer Incentives Motivate 
People to Buy Sprinkles

Leaflet front

Calendar Cup

Leaflet 
back

Presenter
Presentation Notes
SWAP carried out periodic promotions, such as a free cup or calendar after purchasing 10 sachets, and included a “buy one get one free” Sprinkles sachet promotion. SWAP also gave consumers leaflets to help explain how and why to use Sprinkles.



Sources of Monitoring 
Indicators

 Quantitative Data Collection
– Biweekly household monitoring (July 07-May 08)
– Cross-sectional survey (March 08)
– Office record of sales & incentives distribution (June 

07-May 08)

 Qualitative Data Collection (June 07-May 08)
– Observations of trainings and launches
– Focus group discussions with vendors
– Key informant interviews with vendors

Presenter
Presentation Notes
Quantitative and qualitative process indicators were collected, including household monitoring every 2 weeks, cross-sectional survey data, office records, observations, focus group discussions, and key informant interviews. 



Primary Results of 
Monitoring Program

Presenter
Presentation Notes
Now I’ll talk about some of the monitoring results



Vendor Barrier: Distance to 
Wholesale SWAP Office

Data source: Office Records
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Presenter
Presentation Notes
Originally, there was only one SWAP office near the intervention villages.  When vendors purchased products, they reported their name and village.  We analyzed the wholesale sales data by village and examined how distance from the vendor’s village to the SWAP office influenced sales. As can be seen by the first column, those who lived closer to the SWAP office had sold 7 times more sathets than those living 8 to 12 kilometers away.  (CLICK) However, there was one vendor who lived in a village between 16 and 20 km from the office and this person turned into a supplier for those who lived farther away.  Because it was harder for those who lived farther from the SWAP office to get products, it was decided to open another SWAP office closer to those locations.



Wholesale Vendor Sales by 
Month

Data Source: Office Records
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Presenter
Presentation Notes
This graph shows wholesale vendor sales of Sprinkles from the SWAP office between July 07 and May 08.  (CLICK) From August to October 2007, interest was highest as people first learned about Sprinkles and many people were interested in being vendors and bought Sprinkles wholesale to sell.  In addition, in August families had cash from seasonal crop sales.(CLICK) The presidential elections and Christmas holidays distracted vendors and consumers, and sales declined, as expected.(CLICK) In January of 2008, the post-election violence depressed sales further.Because of the drop in sales, we implemented incentives for vendors and consumers to catalyze sales after the violence.  (CLICK) In February, vendors were given a supply of free sachets since many lacked capital to purchase Sprinkles wholesale.In February and March, consumer incentives included buy one get one free, as well as a free cup with the purchase of 10 sachets.  In February, the number of wholesale Sprinkles sales rose dramatically, but due to market saturation, wholesale purchases by vendors then declined afterward. 



Wholesale Vendor Sales & Household Demand

Data Source: Office Records, Household Monitoring
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Presenter
Presentation Notes
As on the previous graph, this slide shows the wholesale vendor Sprinkles sales indicated by the green line,  The red line shows the Sprinkles household demand.  The trends in wholesale Sprinkles sales and household demand are generally similar from July though February.(Click) In March and April of 2008 when the vendors reported poor retail sales and wholesale Sprinkles sales plummeted, household demand was over 35% indicating that consumer demand was still strong.Because of vendor concerns and threats to program viability, SWAP no longer offers consumer incentives of buy one sachet get one free.



Knowledge of Sprinkles 
Influences Sales

Vendor Knowledge
Vendors without training give 

incorrect information

Consumer knowledge
Understand the product before use
Talk about their experiences & promote informally

Community Promotional Launches 
Vendor trainings and launches increased 

awareness & enthusiasm

Data source: Vendor Focus Group, Vendor Key Informant Interviews, Observations

Presenter
Presentation Notes
Vendors reported that:It is important for vendors to promote and sell Sprinkles in a correct and convincing way, and this requires formal training.It’s also important that families have correct knowledge because they talk about their experiences to their families and friends and promote Sprinkles informally. Vendors also reported that community promotional launches and trainings were important for raising awareness, knowledge, and enthusiasm.  Based on these findings, we carried out additional trainings and community promotional launches.



Sprinkles are 
Healthy, Affordable, & 

Profitable
Health benefits for children

 People see effects in their children and tell 
others

Cheap & affordable to most consumers
Profitable for vendors

 Frequency of use promotes regular purchase  
 Vendors get 100% profit, high volume sales 

Data source: Vendor Focus Group, Vendor Key Informant Interviews

Presenter
Presentation Notes
Vendors also reported that additional factors influenced salesThe health benefits for children promoted sales because parents could see tangible effects, such as increased appetite and energy, in a short amount of time.Also, because Sprinkles were reported to be cheap and affordable consumers wanted to buy them regularly and they were profitable for vendors to sell. 



Incentives 
Motivate!

Presenter
Presentation Notes
Vendors reported that VENDOR incentives are VERY important to keep vendors motivated over an extended time period.Vendors reported that CONSUMER incentives motivate sales, but that they were less effective if a family receive the same incentive multiple times or if promotions are of poor quality.



Major Barriers to Selling
 Time commitment required for high volume sales
 Walking long distances in villages to sell

– Requires strength (youth)

Data source: Vendor Focus Group, Vendor Key Informant Interviews

Presenter
Presentation Notes
Vendors reported that selling sprinkles takes time because they are introducing a new product and trying to find new customers.  Travel can also be time consuming.  Take a close look at this photo to see if you can find the next household that the vendor needs to reach in this village.  Many older women who chose not to be vendors explained that it was too hard to walk house to house in this environment.However, many vendors stated that there were no barriers to sales.



Take Home Point = 
Ongoing Monitoring is Important

 Informs trends in promotions and sales

 Led to strategic program implementation and 
important changes in the SWAP program
 More trainings and launches
 Opened a new wholesale distribution 

office
 Revised incentive strategies

Presenter
Presentation Notes
In conclusion, ongoing monitoring of the SWAP program was critically important for understanding promotion and sales trends. Program monitoring is critical for understanding what works in the “real world.”  If we hadn’t been monitoring process indicators we wouldn’t have known that program changes were needed.Understanding these trends made the program implementation more strategic and led to modification of the SWAP program over time, including carrying out more trainings and launches, opening a new distribution office and revising incentive strategies.We found that marketing health products to some of the poorest people in Kenya can be an effective micronutrient distribution system and we have 3 posters being presented on this study today and tomorrow and we would love to talk to you more about our results. 



 Maria Elena Jefferds 
 Rob Quick 
 Lorraine Ogange 
 Francis Ngure 
 Alfredo Obure 
 Kathryn Teates 
 Christina Jung 
 Vincent Were 
 Mercy Owuor 
 Patricia Juliao 
 Cliff Ochieng 
 Parminder Suchdev

Co-Authors

Presenter
Presentation Notes
I would like to thank all my co-authors on this work.



Asante Sana!

SWAP Vendors and Field Staff

Presenter
Presentation Notes
I would like to especially thank the SWAP office, vendors and NICHE staff as well as the study participants.  



Community Members, Family 
and Children who Participated
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Outline

Study objectives

Evaluation methods

Main findings
– Anemia, iron deficiency

– Vitamin A deficiency

Conclusions



Nyando Integrated Child Health 
and Education Project (NICHE)

OBJECTIVES:

 To evaluate the feasibility and effectiveness 
of Sprinkles distribution through community 
vendors

 To monitor Sprinkles sales and coverage

 To measure the impact of Sprinkles use on 
iron deficiency and anemia

Presenter
Presentation Notes
To explore the added benefits of using a more integrated approach to child survival programs, such as bundling,  CDC and partners created the Nyando Integrated Child Health and Education Project also known as NICHE.Our aim is to answer the question of whether bundling several proven locally available preventive interventions together with multiple implementation approaches can enhance utilization of the interventions and lead to gains in health in children under 5. 



Composition of Sprinkles

375 µg Vitamin A
0.5 mg Vitamin B1
0.5 mg Vitamin B2
0.5 mg Vitamin B6
0.9 mg Vitamin B12
35 mg Vitamin C
5 µg Vitamin D3

6.0 mg Vitamin E
150 µg Folic Acid
6.0 mg Niacin
0.6 mg Copper
50 µg Iodine
12.5 mg Iron
5 mg Zinc

Presenter
Presentation Notes
Simple to useContain multiple micronutrients, though efficacy trials have focused primarily on the health impact of iron and zinc



Project Timeline

March 07 March 08 March 09March 07 March 08March 07
March 09March 08March 07

Year 1: 30 intervention + 30 comparison villages

• Cluster-randomized effectiveness trial (NCT01088958)



Evaluation methods

 Data sources:

1. Baseline and follow-up cross sectional surveys
 Questionnaires using PDA’s

 Laboratory testing

 Anthropometry

2. Bi-weekly household visits
 Measure product use, morbidity

3. Office records

4. Qualitative data collection

 Paired, intention-to-treat analysis

Presenter
Presentation Notes
During March to April 2007, a baseline cross sectional study was conducted in the intervention and comparison villages. Data was collected during home visits and included demographic, socio economic,  and health characteristics and health behaviors of the two populations.  This data was collected to determine baseline rates in intervention and comparison villages



Laboratory Testing

 Hemoglobin (Hb): cut-off < 11.0 g/dL

 Malaria smear

 Measures of iron status
– Serum ferritin (SF): Cut-off <12 µg/L, where CRP normal

– Serum transferrin receptor (sTfR): Cut-off >8.3 mg/L

 Measure of Vitamin A
– Retinol binding protein: Cut-off <0.7 µg/L, where CRP normal

 Measures of inflammation
– C-reactive protein (CRP): Cut-off >10 mg/L

Presenter
Presentation Notes
During March to April 2007, a baseline cross sectional study was conducted in the intervention and comparison villages. Data was collected during home visits and included demographic, socio economic,  and health characteristics and health behaviors of the two populations.  This data was collected to determine baseline rates in intervention and comparison villages



Population Characteristics at Enrollment
Intervention

(N=561)
mean or %

Comparison
(N=502)

mean or % 
Households

Household size 5.5 4.1 5.1 3.6
Dung or mud walls 96.9 96.1

Mothers
Age (years) 26.7 7.2 26.2 7.1
Less than complete primary
school education 54.3 53.5

Children
Male 50.3 53.4
Age (months) 20.4 8.5 19.3 8.4
Ever breastfed 94.2 91.4
Currently breastfeeding 55.7 59.3
ITN use 83.6 83.3
Hb (g/dL) 10.3 1.5 10.2 1.5
Malaria parasitemia 20.2 17.3
Stunted 30.2 25.9
Wasted 5.0 5.5

n=1063

Presenter
Presentation Notes
No significant differences at baseline



Primary Results

Sprinkles use

Impact on anemia, iron deficiency and 
vitamin A deficiency



Average Weekly Sprinkles Use in 
Intervention and Comparison Villages

N=857

Average use = 0.9 sachets/week  (~11.3 mg iron)

7.7%

81.4%

10.9%

62.3%

37.0%
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(0 sachets) (>0 to 2 per week) (>2 per week)
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Comparison

Presenter
Presentation Notes
Average use 0.9 sachets/week

http://mail.google.com/mail/?attid=0.1&disp=inline&view=att&th=1154c2cd8220e208�
http://mail.google.com/mail/?attid=0.1&disp=inline&view=att&th=1154c2cd8220e208�


% Anemia Intervention Comparison P value

Baseline

12-month follow-up
P-value within group

66.5

39.3

<0.011

67.3

47.2

<0.011

0.80

0.01

Absolute reduction 
in anemia (%)

-27.2 -20.1 0.10+

Anemia cure rate (%) 53.2 42.0 <.01+

Sprinkles Impact on Anemia

n=834 ; 1paired Chi-Square test; +mixed model  for double difference accounting for cluster

Presenter
Presentation Notes
Regression analysis showed a significant positive association between the number of sachets purchased by households and final hemoglobin (p=.04), adjusting for age, maternal education, SES, sex. 



Hemoglobin 
(g/dL)

Intervention Comparison P value

Baseline

12-month follow-up

10.3

11.2

10.2

10.8

0.32

<0.01

Difference (g/dL) +0.9 +0.6 0.02+

Sprinkles Impact on Hemoglobin

n=834 ; +mixed model  for double difference accounting for cluster

Presenter
Presentation Notes
Regression analysis showed a significant positive association between the number of sachets purchased by households and final hemoglobin (p=.04), adjusting for age, maternal education, SES, sex. 



Biologic Impact of Sprinkles Distribution in Western 
Kenya among children 6-35 months of age, 

NICHE Project, 2008

*mixed model  for double difference, p<0.05

Presenter
Presentation Notes
Double difference for SF: 14%,  for Vitamin A: 10%



Presenter
Presentation Notes
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Dose-response Effect of Sprinkles Use

n=848

Adjusted values for age, sex, SES, maternal education, p <0.05
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Study Limitations Study Strengths

 Limited to single 
Division in Kenya
 Low Sprinkles use

 Cluster-randomized longitudinal 
design
 “Real-world” setting
 Integrated approach to child health



Conclusions

 Even with sporadic and infrequent 
use, community-based marketing 
of Sprinkles was effective in 
reducing anemia, iron deficiency 
and vitamin A deficiency in a 
resource poor-setting.

 Distribution of Sprinkles through 
this model should be further 
evaluated when taken to scale.
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Outline

Background
– Iron and malaria

Objectives of secondary analysis

Evaluation methods

Results

Conclusions



Iron Supplementation in Malarial Areas

 2006 WHO recommendations*: 
– Universal iron supplementation should be 

discontinued in areas of high malaria burden

– Iron supplementation should be given only after 
screening for iron deficiency

 Global impact of policy?
– Iron programs for young children have come to a halt 

– Potentially millions of children are at risk for adverse impacts of 
iron-deficiency anemia

– A new strategy to prevent anemia in malarial areas is urgently 
needed.

*Food Nutr. Bull. 28(4):S621-S631, 2007
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Finding the evidence

 Pemba trial showed routine supplementation with iron 
and folic acid in children < 3 years of age may increase 
risk of hospitalization and death due to malaria
– Sub-study showed adverse events only in supplemented 

children NOT iron deficient

Adverse events
OR = 1.12 (95% CI 1.02-1.23)

Lancet, 2006

Presenter
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Inflammed concerns about the efficacy and safety of iron supplementation on a population level.



Authors’ Conclusions:
• Iron does NOT increase the risk of clinical malaria or 
death, when regular malaria surveillance and treatment services 
are provided.
• There is no need to screen for anemia prior to iron 
supplementation.



Hypothesized Safety of Sprinkles in 
Kenya vs. Iron Supplements in 

Pemba

When sold, Sprinkles unlikely to be taken 
daily

 Less/slower absorption of iron
– Encapsulated form; given with food

 Different and more effective malaria 
treatment
– Coartem vs. Sulfadoxine-Pyrimethamine

More effective malaria control program
– High insecticide-treated net (ITN) use
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Nyando Integrated Child Health and 
Education Project (NICHE)

OBJECTIVES:

 To evaluate the feasibility and effectiveness of 
Sprinkles distribution through community vendors

 To monitor Sprinkles sales and coverage

 To measure the impact of Sprinkles use on iron 
deficiency and anemia

To measure malaria morbidity associated with 
Sprinkles use among children followed by NICHE

Presenter
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Assessing safety of Sprinkles use was NOT one of our primary objectives



Evaluation of Sprinkles Use 
and Morbidity: Methods

 Data source
– Biweekly household surveillance over 12 months
– N=406 children (5,739 visits)

Measured variables
– Exposure: Sprinkles use every 2 weeks
– Outcomes:

Fever in preceding 24 hours
Clinic or hospital visit for malaria in last 2 weeks

– Covariates:
Age, sex, SES, ITN use
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Statistical Analysis

 Logistic regression (GENMOD) using 3 models 

Cross-sectional

1 2 3 1 2 3

EE
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E

Short-term Long-term

E

1 2 3 4 5 6

O

E

O

SU 
round

1. Cross-sectional (exposure & outcome in same SU round)

2. Short-term (1 round of exposure and following round of outcome)

3. Long-term (4 rounds of exposure & 2 rounds of outcome) 
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Sprinkles Not Associated with 
Malaria Clinic Visit or 

Hospitalization
Sprinkles Use 
(Continuous) 

Low or High Sprinkles Use 
vs. No Use 

OR 95% CI 
OR 

(Low 
Use)

95% CI 
OR 

(High 
Use)

95% CI 

Cross-
sectional 0.99 (0.91, 1.07) 0.84 (0.37, 1.87) 0.97 (0.56, 1.67)

Short- Term 1.10 (0.01, 1.19) 1.20 (0.47, 3.06) 1.46 (0.83, 2.58)

Long- Term 0.83 (0.64, 1.08)* 1.74 (0.75, 4.06) 0.57 (0.15, 2.13)

*Interaction p=0.11                                           Low Use: >0 and ≤ 2 sachets/2 wks
High Use: >2 sachets/2 wks



Sprinkles Use Continuous

OR 95% CI 

Anemic at baseline 0.65 (0.44, 0.96)

Not Anemic at 
baseline 0.97 (0.73, 1.30)

Odds of Malaria Clinic Visit or 
Hospitalization Decreased among 
Anemic Children with Long-term 

Sprinkles Use

*Models adjusted for child sex, age at baseline, ITN use



Study Limitations Study Strengths

 Low Sprinkles use
 Study not powered to 
measure adverse events
 Imprecise measures of 
malaria morbidity
 Less malaria transmission & better 
malaria control than in Pemba

 “Real-world” setting 
 Unique distribution model 
 Integrated approach to 
child health
 Biweekly data collection 
over 12 months



Conclusions

 Sprinkles distribution in this “real world” 
setting was not associated with measurable 
increases in hospitalizations or clinic visits for 
malaria

 There may be a protective effect of long-
term Sprinkles use among anemic children

 A larger study with more regular Sprinkles 
use is needed to determine the safety of 
Sprinkles in malarial areas.
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In conclusion, high burden of infectious diseases in children was observed in this population. High rates of malnutrition was also observed including chronic malnutrition and anemia. The population also has a high rate of poverty with almost 90% falling into the lowest SES quintile for KenyaWe detected the impact of preexisting bundled intervention program (such as bednet distribtions and measles immunization) resulting in high bednet use and which can explain the low rates of malariaWe also detected the impact of preexisting social marketing on safer water system which resulted in high awareness of safe  and modest usage of safe water



Next Steps

 Local Sprinkles production

 Scale-up distribution via public-private 
partnership

NICHE = National Integrated 
Child Health & Education 

Program?
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