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The challenge: 
meeting nutrient 
requirements in 6-23 
month old children

• Globally, < 30% of children 6-23 months old 

meet criteria for a minimally diverse diet.

• ↑ risk of growth faltering, anemia, and 

impaired development.  

• Key barrier is lack of affordability of 

nutrient-rich complementary foods.



Small quantity
~120 kcal/d (~20 g/d) ~500 kcal (92 g)/sachet

[# sachets/d varies]
For treatment of severe wasting

Medium quantity
~270 kcal/d (~50 g/d) ~540 kcal/d (~100 g/d)

For treatment of moderate wasting

Prevention Treatment

Large quantity

Lipid-based nutrient supplements

• Provide energy, protein, multiple micronutrients and essential fatty acids.  

• Daily ration varies in size depending on whether it is designed for prevention or 
treatment of child undernutrition. 



Small-quantity LNS (SQ-LNS)

• Designed for prevention of undernutrition among 

children 6-23 months of age

• Contain micronutrients in a dose of ~ 1 RDA.

• Ration size is small (~20 g/100-125 kcal per day) 

in order to:

• Avoid displacement of breastmilk and nutrient-rich 

foods

• Ensure that all targeted infants and young children 

can consume the entire ration in one day (thereby 

receiving the intended doses of micronutrients)

• Minimize cost



Impact of SQ-LNS for children 6-23 mo

• Effect of LNS on child mortality 6-23 months: 

oStewart CP, Wessells KR, Arnold CD, Huybregts L, Ashorn P, Becquey E, Humphrey 

JH, Dewey KG. Am J Clin Nutr 2019; 111:207-218.

o12 of the 13 trials in the primary analysis used SQ-LNS

o27% reduction in all-cause mortality 6-23 months

• Effects of SQ-LNS on child growth, anemia, micronutrient status and development 
(Individual participant data (IPD) meta-analyses):

oAm J Clin Nutr 2021 supplement: 
https://academic.oup.com/ajcn/issue/114/Supplement_1

oAm J Clin Nutr 2022 paper on severe wasting and stunting:  
https://academic.oup.com/ajcn/article-
abstract/116/5/1314/6679556?redirectedFrom=fulltext&utm_source=etoc&utm
_campaign=ajcn&utm_medium=email

https://academic.oup.com/ajcn/issue/114/Supplement_1
https://academic.oup.com/ajcn/article-abstract/116/5/1314/6679556?redirectedFrom=fulltext&utm_source=etoc&utm_campaign=ajcn&utm_medium=email


SQ-LNS Individual Participant Data (IPD) Analysis
Total of 14 trials included; 9 countries; >37,000 children

Country Author Trial name
Age at start 

(mo)
Duration 

(mo) Participants

Bangladesh Christian 2015 JiVitA-4 6 12 4218

Bangladesh Dewey 2017 RDNS 6 18 2478

Bangladesh Luby 2018 WASH-B-B 6 18 4633

Burkina Faso Hess 2015 iLiNS-ZINC 9 9 2626

Burkina Faso Becquey 2019 PROMIS-BF 6 12 2651

Ghana Adu Afarwuah 2007 6 6 194

Ghana Adu Afarwuah 2016 iLiNS-DYAD-G 6 12  1040

Haiti Iannotti 2014 6-11* 3-6** 300

Kenya Null 2018 WASH-B-K 6 18 6649

Madagascar Galasso 2019 MAHAY 6-11* 6-12** 3390

Malawi Ashorn 2015 iLiNS-DYAD-M 6 12 664

Malawi Maleta 2015 iLiNS-DOSE 6 12 943

Mali Huybregts 2019 PROMIS-M 6 18 2937

Zimbabwe Humphrey 2019 SHINE 6 12 3676

Zimbabwe Prendergast 2019 SHINE (HIV-exp) 6 12 667

(Dewey et al. Am J Clin Nutr 2021). PROMIS, Innovative Approaches for the Prevention of Childhood Malnutrition; 
RDNS, Rang-Din Nutrition Study; SHINE, Sanitation, Hygiene, Infant Nutrition Efficacy Project. *Children enrolled 
between 6 and 11 mo of age.  **Intervention duration varied between intervention groups or among children.



Main effects, all-trials analysis:
Stunting prevalence ratio



Main effects, all-trials analysis:

Severe Stunting prevalence ratio



Stewart, AJCN, 2019: https://doi.org/10.1093/ajcn/nqz262; Dewey, AJCN, 2021: https://doi.org/10.1093/ajcn/nqab278; Prado, AJCN, 2021: https://doi.org/10.1093/ajcn/nqab277; 
Wessells AJCN, 2021: https://doi.org/10.1093/ajcn/nqab276; Dewey, AJCN, 2022: https://doi.org/10.1093/ajcn/nqac232

Main conclusion: 
SQ-LNS have a beneficial impact on multiple outcomes

For most outcomes, evidence was graded as “high certainty”

https://doi.org/10.1093/ajcn/nqz262
https://doi.org/10.1093/ajcn/nqab278
https://doi.org/10.1093/ajcn/nqab277
https://doi.org/10.1093/ajcn/nqab276
https://doi.org/10.1093/ajcn/nqac232


Analysis of effect modifiers: who benefits most?

Study-level characteristics

• Region (Africa vs S.Asia)

• Stunting burden

• Malaria prevalence

• Community water & sanitation coverage

• Duration of supplementation

• Child age at enrollment

• Frequency of contact

• Compliance

Household, maternal, or child-level characteristics

• Household SES

• Household water or sanitation

• Household food security

• HOME environment

• Maternal age, height, BMI

• Maternal education

• Maternal depressive symptoms

• Child sex or birth order

• Season of assessment

Stewart, AJCN, 2019: https://doi.org/10.1093/ajcn/nqz262; Dewey, AJCN, 2021: https://doi.org/10.1093/ajcn/nqab278; Prado, AJCN, 2021: https://doi.org/10.1093/ajcn/nqab277; 
Wessells AJCN, 2021: https://doi.org/10.1093/ajcn/nqab276; Dewey, AJCN, 2022: https://doi.org/10.1093/ajcn/nqac232

In general, there were benefits seen across nearly all strata of community-level, household-level, 
and individual-level characteristics. 

All children have an opportunity to benefit.

https://doi.org/10.1093/ajcn/nqz262
https://doi.org/10.1093/ajcn/nqab278
https://doi.org/10.1093/ajcn/nqab277
https://doi.org/10.1093/ajcn/nqab276
https://doi.org/10.1093/ajcn/nqac232


Effect modification by stunting burden, food security, and 
household SES

• In households with a lower SES, and in communities with a higher stunting burden, there 
were greater effects on developmental outcomes

• In communities with poorer WASH conditions, there were greater effects on severe 
wasting, but lesser effects on iron deficiency anemia

• In households with more severe food insecurity, there were greater percentage point 
reductions in acute malnutrition and underweight

Targeting on the basis of population-level SES or burden of undernutrition may be worth considering.

Such settings are also associated with greater risk of infection/inflammation, which could constrain a 

response on IDA. Consider co-packaging with other interventions.



2021

SQ-LNS added to the list of evidence-

based interventions to improve maternal 

and child nutrition in the Lancet Series on 

Maternal and Child Nutrition

2022

Convening of interested stakeholders in 

Washington, DC

2023 

Representatives from UNICEF, WFP, the 

World Bank, USAID, the Bill & Melinda 

Gates Foundation, and UC Davis 

encourage scaling-up SQ-LNS

2023

SQ-LNS included in WHO Guidelines for 

complementary feeding and prevention 

and management of wasting



What is cost-effectiveness?

Type of economic analysis Definition

Cost-efficiency Estimate of the cost per unit of output (e.g., per child).

Cost-effectiveness
Estimate of the cost per unit of outcome, where the outcome is measured in natural 
units (e.g., deaths averted, cases of stunting averted).

Cost-utility Estimate of the cost per disability-adjusted life year (DALY) averted. 

Cost-benefit Estimate of total cost relative to the monetary value of one or more outcomes. 

DALYs reflect the current value of future years of life lost (YLL) and/or years of healthy life lost due to living 
with disability or disease (YLD), where the conversion of morbidity to DALYs is based on applying disease-
specific weights as established by, e.g., the Global Burden of Disease. 



Evidence on the cost and cost-effectiveness of SQ-LNS

• Cost and Cost-effectiveness Working Group of the SQ-LNS Task Force 
formed in 2022 to compile information from projects in several 
countries that had collected detailed data to estimate costs and/or 
cost-effectiveness of distributing SQ-LNS to children.

Country Study Cost-effectiveness (DALYs) based on:

Bangladesh Modeling based on RDNS1 Mortality, anemia, developmental disability

Burkina Faso PROMIS (program RCT) Wasting & severe wasting

Madagascar MAHAY (program RCT) N/A

Mali PROMIS (program RCT) Wasting & severe wasting

Niger ALIMA (program) N/A

Uganda Modeling2 Mortality, anemia, developmental disability

1Cost estimates based on adapted actual cost data collected on SQ-LNS distribution costs during the RDNS trial in Bangladesh. 
2Cost estimates based on adapted actual cost data collected on MNP distribution costs in Uganda.



The total cost of providing SQ-LNS daily was ~$50 per child-year in most 
of the case studies, with product cost averaging 60% of that total

• Total cost for a program aimed at all age-eligible children in a given country will 
be high

• Product price may decline with global scale-up

• Policy-makers may choose to target to most vulnerable communities or devise 
cost-sharing strategies

Cost per DALY averted ranged from $253 to $1,186
• Higher cost in less efficient programs (e.g. Burkina Faso program)

• In more efficient programs, cost per DALY was < GDP per capita 

Evidence on the cost and cost-effectiveness of SQ-LNS

1Lower and upper estimates based on assuming 27% and 18% mortality reductions, respectively.



Current evidence suggests that provision of SQ-LNS can be very cost-
effective if properly implemented and integrated into an existing 
delivery platform

• Take advantage of existing human resources; share overhead, training and 
supervision costs

Cost-benefit evidence (Copenhagen Consensus analysis1)
• Targeted to the poorest 60% of the population in the 40 LMICs with the 

highest rates of child stunting

• Benefit:cost ratio  13.7:1

Is SQ-LNS cost-effective?

1Larsen B, Hoddinott J, Razvi S. Investing in nutrition: A global best investment case. Journal of 
Benefit-Cost Analysis.  2023:1-20.



Cost and Cost-effectiveness Working 
Group of  the SQ-LNS Task Force

• Eric Anderson (USAID)
• Rebecca Brander (IFPRI)
• Kathryn Dewey (UC Davis)
• Emanuela Galasso (World Bank Group)
• Lieven Huybregts (IFPRI)
• Grainne Moloney (UNICEF)
• Kevin Phelan (ALIMA)
• Christopher Rue (USAID)
• Gregory Sclama (WFP) 

Project teams

• ALIMA and Befen teams in Niger

• Chloe Puett and the PROMIS study team

• Jacob Humber and the RDNS study team

• Mahay study team

• UC Davis Institute for Global Nutrition team

Technical brief available at:
https://sqlns.ucdavis.edu/technical-brief

https://sqlns.ucdavis.edu/technical-brief


More information:

sqlns.ucdavis.edu

Website contains FAQs, 
research updates, and 
operational guidance. 



Main effects, all-trials analysis:
Wasting prevalence ratio1

1Cross-sectional prevalence at endline. May underestimate impact compared to longitudinal prevalence. In Mali, the 
SQ-LNS intervention reduced the incidence rate of acute malnutrition in the longitudinal sample by 29%.



Main effects, all-trials analysis:

Severe Wasting prevalence ratio
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