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Abstract 1 

Background: In 2014, the World Food Programme added to an ongoing health and nutrition 2 

program named ‘Santé Nutritionnelle à Assise Communautaire dans la région de Kayes’ 3 

(SNACK), the distribution of cash to mothers and/or lipid-based nutrient supplement (LNS) to 4 

children aged 6-23 months, conditional upon attendance at community health centers (CHCs) 5 

during the first 1000 days of life. 6 

Objective: We evaluated the additional impact of the distribution of cash and/or LNS on 7 

linear growth and on intermediate outcomes along the theoretical program impact pathways. 8 

Design: In a cluster randomized controlled trial using a 2 × 2 factorial design, 76 CHCs were 9 

randomly assigned to deliver either SNACK, SNACK+Cash, SNACK+LNS or 10 

SNACK+Cash+LNS. A cross-sectional survey among 12-42 month old children and their 11 

mothers was conducted at baseline (2013, n=5046) and again at endline (2016, n=5098).  12 

Results: Factorial analysis for stunting revealed an antagonistic interaction between cash and 13 

LNS treatments (Odds ratio 1.55, 95% CI (1.05, 2.31), P=0.03). At endline, mean height-for-14 

age Z-scores (primary outcome) was higher in the SNACK+Cash (-1.46 z-scores compared 15 

with -1.57 z-scores at baseline) and SNACK+LNS (-1.38 z-scores compared with -1.54 z-16 

scores at baseline) arms but remained unchanged in the SNACK+Cash+LNS arm (-1.48 z-17 

scores). Compared to the SNACK arm, however, the differences in changes over time 18 

(treatment×time interaction) were not significant. The findings were similar for stunting and 19 

none of the differences between treatment and SNACK groups were statistically significant. 20 

More children in the SNACK+LNS and SNACK+Cash+LNS arms attended at least one 21 

growth monitoring session (difference in differences of +28.0 and +28.7 percentage point 22 

(PP), respectively) and more completed at least half the expected sessions (+33.1 and +35.8 23 

PP, respectively).  24 
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Conclusion: Implementation constraints, and overloaded health services may explain the lack 25 

of impact of the program on child linear growth in this region of rural Mali. 26 

Keywords: conditional cash transfer, Lipid-based nutrient supplement, community health 27 

center, linear growth, children, Mali.  28 
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Introduction 29 

In 2017, 151 million children under five were stunted worldwide (1). In West Africa, 35% of 30 

children in rural areas were estimated to be stunted in the period 2010-2015 (2). Stunting in 31 

childhood is associated with increased risk of morbidity and mortality, poor cognitive and 32 

motor development in early childhood and poor health and loss of economic productivity later 33 

in life (3,4). The ‘Cost of Hunger’ study in Mali estimated that 21% of school grade repetition 34 

was associated with stunting, and 34% of infant mortality was associated with stunting or 35 

other forms of undernutrition. The estimated impact of undernutrition on the Malian economy 36 

is also substantial with a loss of more than 4% of annual GDP in 2013 (5). These figures 37 

underline the extent to which undernutrition in early childhood, if not addressed, may prevent 38 

Mali from achieving sustainable development. 39 

High levels of both acute and chronic malnutrition have been reported in the region of Kayes 40 

in western Mali (6). In 2011, in collaboration with the Malian government and with support 41 

from UNICEF, the World Food Programme (WFP) implemented a 5-year program named 42 

SNACK (Santé Nutritionnelle à Assise Communautaire dans la région de Kayes) in this 43 

region. The aim of the program, based on a set of preventive and curative activities,  was to 44 

improve nutrition during the first 1000 days of life, a ‘window of opportunity’ for action, 45 

when mothers and young children have the highest potential to benefit from nutrition 46 

interventions both in the short and the long-term (7,8). In 2014, to incentivize the uptake of 47 

maternal and child health services, the distribution of cash and LNS conditional upon 48 

attendance at community health centers (CHCs), was added to the SNACK activities.  49 

Conditional Cash Transfers (CCTs) were initially introduced in Latin America and the 50 

Caribbean as central elements of their poverty reduction strategies, and later extended to Sub-51 

Saharan Africa in the 2000s (9). In these programs, a financial assistance is provided to poor 52 

and vulnerable populations conditional upon compliance with a set of requirements such as 53 
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healthcare utilization or school enrollment. Evidence from Latin America, Asia and to a lesser 54 

extent Africa showed that CCTs have the potential to increase utilization of maternal and 55 

child health services (10,11). Eventually, CCTs are hypothesized, through better birth and 56 

child health outcomes, to improve child nutritional status (12). However, to date, the evidence 57 

on whether CCTs ultimately promote linear growth is inconclusive (11-14). Given the context 58 

of high food-insecurity and poorly diversified diets in the region of Kayes, nutritional 59 

supplementation strategies can also play an important role (15). Some studies have shown that 60 

long-term supplementation with LNS had an impact on linear growth - for example in 61 

Burkina Faso where children received the supplement along with malaria and diarrhea 62 

treatment (16) but others have shown no effect (17,18).   63 

In this paper, we present the results of a 2 × 2 factorial-design cluster-randomized controlled 64 

trial that evaluated the impact on the linear growth of young children of conditional cash 65 

transfers to mothers or LNS distribution to children or a combination of the two, added to the 66 

on-going SNACK program. We also discuss the impact on intermediate outcomes along some 67 

theoretical impact pathways. 68 
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Methods 69 

Study Site 70 

The region of Kayes, located in the western part of Mali, is the country’s largest 71 

administrative region; the vast majority of its population resides in rural areas. In terms of 72 

monetary poverty, between 50 and 60% of the population was living below the poverty line in 73 

2014 (19). Agriculture is the predominant occupation (cereals, groundnuts and cotton-based 74 

farming) and livestock is also a significant source of income.  Despite the high agro-pastoral 75 

potential of the region, a combination of factors - small-scale farmers’ low income and 76 

indebtedness, collapse of the groundnut sector, fall in cotton prices, high cost of agricultural 77 

assets, climate and rainfall patterns-  makes the region of Kayes one of the areas where food 78 

insecurity and vulnerability are the highest in the country. The 2012-2013 Mali Demographic 79 

and Health Survey indicated for the region of Kayes, a proportion of pregnant women 80 

receiving antenatal care of 69%, a proportion of institutional delivery of 47% and a proportion 81 

of mothers attending the postnatal visit of 36%. Among children under 5 years, the proportion 82 

of chronic undernutrition was estimated at 34% (20).  83 

Interventions  84 

The SNACK program launched in 2011 was implemented in three districts (Bafoulabé, 85 

Diéma, and Yélimané) of the rural region of Kayes. SNACK activities, delivered by frontline 86 

workers (FLWs) through CHCs, included screening and treating children with acute 87 

malnutrition, delivering blanket feeding with fortified blended flour for 6 to 23-month-old 88 

children during the lean season, community gardens, and behavior change communication 89 

(BCC) on health, nutrition and hygiene.  90 

In 2014, a new intervention was added to the SNACK program to incentivize attendance at 91 

CHCs throughout the first 1000 days, and increase the uptake of the SNACK activities. This 92 

intervention was named Cash for Nutrition Awareness (CNA) and was in fact comprised of 93 



8 
 

two components:  cash was distributed to mothers and LNS (Plumpy Doz™) was provided to 94 

children aged 6-23 months, conditional on attendance at CHCs. The size of the cash transfer 95 

was calculated to subsidize transportation costs to CHCs and help cover minor expenses 96 

related to health care. The ration of LNS (4 pots monthly, 325 g/pot) was calculated to ensure 97 

daily consumption of ~46 g (3 tablespoons, ~250 kcal) as recommended, to provide adequate 98 

energy, micronutrients, and essential fatty acids to 6 to 23-month-old children. The theoretical 99 

impact pathways of the SNACK-CNA program were i) the ‘Maternal and child preventive 100 

care’ pathway that involved higher  prenatal care attendance rates for better pregnancy 101 

outcomes, and higher attendance at child preventive health care attendance rates for reduced 102 

child morbidity and growth faltering; and ii) the ‘Maternal knowledge’ pathway, which 103 

hypothesized that  increasing women’s contacts with health centers would increase exposure 104 

to the SNACK BCC activities, thus improving maternal knowledge on health, nutrition and 105 

hygiene, and infant and young child feeding practices (Figure 1). 106 

Eligible women for inclusion in the SNACK-CNA program were all pregnant women of the 107 

three districts enrolled, attending antenatal care (ANC) and mothers of children aged less than 108 

12 months. Once included, women remained in the program until their child reached the age 109 

of two. The schedule for cash distribution was as follows: women received 2,500 West 110 

African Financial Community of Africa francs (XOF) (~US$4) at each ANC session (for a 111 

total of 3 sessions), 6,000 XOF (~US$11) at delivery, 2,500 XOF (~US$4) at each of the 112 

child’s vaccinations (total of 3 before the age of 6 months), and 1,500 XOF (~US$3) at 113 

monthly GM sessions when the child was 6 to 23 months old. A mother with a complete 114 

follow up (from the first ANC session to the child’s second birthday) thus received a total 115 

amount equivalent to ~US$96. For LNS distribution, women received a ration of LNS for 116 

their child aged 6 to 23 months at monthly GM sessions. A child with a complete follow up 117 

would receive 18 rations of LNS. While the program was ongoing, the distribution of LNS in 118 
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the villages was authorized by WFP in order to reach mothers and children living in the most 119 

remote areas. 120 

Study design  121 

We conducted a four-arm cluster-randomized controlled trial using a 2 × 2 factorial design. 122 

Clusters were the CHCs and their catchment area. A total of 76 CHCs were randomly 123 

assigned to deliver either: 1) SNACK activities or 2) SNACK activities plus Cash or 3) 124 

SNACK activities plus LNS or 4) SNACK activities plus Cash and LNS. We compared 125 

independent cross-sectional samples of 12 to 42-month-old children and their mother from the 126 

four arms 3 years apart. The rationale behind the choice of the age range was to ensure 127 

program exposure that was early enough in infancy (no later than 6 months of age) and long 128 

enough (18 months minimum, which could include the in utero stage) to be able to expect an 129 

impact on child growth. The baseline and endline surveys were conducted in Nov-Dec 2013 130 

and Nov-Dec 2016, respectively. The baseline survey was conducted after the randomization 131 

was performed but before the first distribution of cash and LNS occurred. A mixed-method 132 

process evaluation (PE) was conducted in 2015 and extensively analyzed the implementation 133 

and uptake of the CCT component of the program (21).  134 

The trial was approved by the Ethical Committee of the Faculties of Medicine and 135 

Odontostomatology, of the Faculty of Pharmacy and of the University of Sciences, 136 

Techniques and Technologies of Bamako/Mali and was registered on December 9
th

 2013 137 

under N° ISRCTN08435964. The trial protocol was approved by the Institutional Review 138 

Board of the International Food Policy Research Institute. The trial protocol is available upon 139 

request from the principal investigator. Before randomization, consent to participate to the 140 

SNACK-CNA trial was sought by WFP from representatives of each CHC. Participants gave 141 

their informed and written consent to take part to the impact evaluation surveys (baseline and 142 

endline). 143 
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Randomization and masking 144 

Randomization was performed at the CHC level for reasons of feasibility, acceptability and to 145 

avoid contamination between arms. The CHCs were randomly allocated to one of the four 146 

arms of the study, after stratification according to district. To minimize disparities between 147 

CHCs, they were matched to make blocks of four in each district. Matching variables 148 

included distance from the Referral Health Center, size of the population covered, medical 149 

staff and equipment available, attendance and immunization rates. During a public event 150 

involving local authorities and community members, the representatives of the CHCs in each 151 

block of four were asked to draw blindly and successively a ball from a bag containing four 152 

different colored balls. Each color was then assigned a treatment using a table of random 153 

numbers with Emergency Nutrition Assessment (ENA) software. The CHC of the main city 154 

of each district (i.e. the city where the Referral Health Center is located) was excluded from 155 

the randomization. Program participants and individuals delivering the interventions were not 156 

masked to cluster assignment. Enumerators were not told the allocation of the participants 157 

they were interviewing, however, at endline questions were included at the end of the 158 

questionnaire about whether mothers and their child received cash and/or LNS. Enumerators 159 

performing anthropometric measurements were masked. LA and SF were not masked when 160 

doing the analysis. 161 

Sampling  162 

The sample size was calculated to detect a meaningful difference of 0.20 z-score in the mean 163 

height-for-age Z-scores (HAZ) between two groups from two distinct arms. The calculation 164 

was based on a HAZ variance of 1.40 z-score reported from a previous study conducted in the 165 

same area, a 5% Type I error, a statistical power of 90%, an inter-cluster within-pair 166 

coefficient of variation of 0.10 (with the minimum number of paired cluster set at 19 CHCs 167 

per arm) and a non-response rate of 10%. A total of 1 254 mother-child pairs (66 mother-child 168 

pairs x 19 CHCs) per study arm was required. The sample size ensured adequate power for 169 
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pairwise comparisons among the four study arms if an interaction between the cash and LNS 170 

treatments was detected. 171 

The flow chart of the study and numbers of participants is described in Figure 2. For each 172 

survey, mother-child pairs were randomly selected using a multistage cluster selection 173 

process: during the first stage, six enumeration areas (EAs) were randomly selected in each of 174 

the 76 CHCs with a probability proportional to the population size. During the second stage, 175 

within each EA, an exhaustive list of households with eligible mother-infant pairs was drawn 176 

up, i.e. mothers living permanently in the area who had a child aged 12–42 months. A total of 177 

11 households/EA was randomly selected among the list of eligible households. If a 178 

household had several eligible mother-infant pairs, all were surveyed. If a mother had several 179 

eligible children, only one was surveyed after random selection by the enumerator. For CHCs 180 

covering less than six EAs, the number of households selected per EA was adjusted so that at 181 

least 66 mother-child pairs were included. 182 

Data collection and Measures 183 

Each survey was preceded by a ten-day training course for enumerators, and by additional 184 

specific training including standardization for enumerators who had been selected to perform 185 

anthropometric measurements. A one-day pilot survey was conducted in the outskirts of 186 

Bamako to test the questionnaire and to check the quality of anthropometric measurements. 187 

The questionnaire included information on the socio-demographic and economic 188 

characteristics of households and mother-child pairs, use of health services throughout the 189 

first 1 000 day period, maternal and child health status, maternal knowledge and child feeding 190 

practices. Information was also collected at endline on mothers’ uptake of the cash and LNS 191 

components. 192 

Anthropometric measurements were performed twice by trained team members. Children’s 193 

length (for those less than 2 years old) or height (for those 2 years old and above) was 194 
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measured to the nearest millimeter with portable wooden devices equipped with height 195 

gauges. The exact age of children was reported from health cards or birth certificates 196 

whenever possible. Otherwise, the birth date was recalled by the mother or a family member 197 

using a calendar of local events when necessary. 198 

Data were entered directly into tablet devices using the SurveyCTO Collect application which 199 

ensured real-time quality checks. Field supervision was performed by an experienced 200 

coordinator. 201 

Outcomes 202 

The primary outcome was the mean HAZ. We also analyzed the prevalence of stunting (HAZ 203 

below −2SD) and intermediate outcome variables along the SNACK-CNA theoretical impact 204 

pathways. Those included measures on i) antenatal follow up (for biological mothers only), ii) 205 

delivery and post-partum follow up (for biological mothers only), iii) child vaccination, iv) 206 

child growth monitoring, v) child health in the 15 days prior to the survey (fever, diarrhea, 207 

respiratory infections, cough, and vomiting), vi) maternal knowledge on nutrition, health, 208 

hygiene, and vii) WHO Infant and Young Child Feeding (IYCF) indicators (22) - Minimum 209 

Dietary Diversity (MDD), Minimum Meal Frequency (MMF), Minimum Acceptable Diet 210 

(MAD) - computed from a qualitative multiple-pass 24-h dietary recall. 211 

Statistical analysis 212 

Data management and analysis were performed with R software version 3.4.3. All analyses 213 

accounted for the sampling design (stratification, clustering, sampling weights) using the 214 

Survey package in R. Using a multiple correspondence analysis (23), we constructed a 215 

household wealth index based on the household’s ownership of selected assets, housing 216 

quality and facilities; we used the index categorized into tertiles in subsequent analyses. The 217 

WHO 2006 Child Growth Standards igrowup macro package for R (24) was used to calculate 218 

HAZ. The baseline characteristics of our sample are presented per study arm, continuous 219 

variables are expressed as means ± SDs and categorical variables as proportions. The type I 220 
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error risk was set at 0.05. Comparability between trial arms on baseline characteristics was 221 

tested using linear regression models for continuous variables and logistic regression models 222 

for categorical variables. 223 

All effect analysis are intention-to-treat. Treatment effects are reported as regression 224 

coefficients (β) for continuous outcomes and odds ratios (ORs) for categorical outcomes for 225 

the interaction term treatment×time. In regression analyses for linear growth and stunting 226 

outcomes, we controlled for the age and sex of children. Children with missing or extreme 227 

values of HAZ (< −6 or > 6) were excluded (baseline, n=76; endline, n=5).  228 

We investigated the main effects of cash and LNS on linear growth and stunting outcomes 229 

using methods recommended for factorial trials (25,26). This included testing the interaction 230 

between the two treatments (LNS×Cash×Time) and in the case of a significant interaction, 231 

presenting ‘inside-the-table’ analysis (i.e. the study arms ‘SNACK+Cash’, ‘SNACK+LNS’, 232 

‘SNACK+Cash+LNS’ are compared with the ‘SNACK’ comparison arm). When testing this 233 

3-way interaction, we raised the Type I error rate to 0.10 (27). For intermediate outcomes, we 234 

only performed ‘inside-the-table’ analysis and we only report confidence intervals around 235 

estimated treatment effects. The treatment effects in the ‘SNACK+LNS’ arm were estimated 236 

for mother and child outcomes beginning with GM attendance since the LNS intervention 237 

started at these sessions. No adjustments were made for multiplicity of testing. 238 
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Results 239 

Baseline characteristics 240 

Baseline characteristics at the household, mother and child levels were comparable in the four 241 

arms (Table 1). Households had an average of seven members and were mostly headed by 242 

men. The predominant religion was Islam. The mean age of women was 29, and that of the 243 

children was 26 months. Most women were homemakers and very few had received any 244 

formal education. About 51% of the children were boys. Approximately one third of children 245 

were stunted (including 11% who were severely stunted) and there were no statistically 246 

significant differences between the study arms at baseline.  247 

Impact on linear growth outcomes 248 

In the factorial analysis, we found no significant interaction between cash and LNS treatments 249 

for the mean HAZ (ß= -0.19, P=0.12) (Table 2) but we found a significant interaction 250 

between the two treatments for the prevalence of stunting (OR= 1.55, P=0.03) (Table 3). 251 

Consequently, here we describe the ‘inside-the-table’ analysis comparing the treatment arms 252 

‘SNACK+Cash’, ‘SNACK+LNS’, and ‘SNACK+Cash+LNS’ to the ‘SNACK’ arm.  253 

At endline, the mean HAZ was higher in the ‘SNACK’ arm (-1.33 z-scores compared with -254 

1.40 z-scores at baseline), ‘SNACK+Cash’ arm (-1.46 z-scores compared with -1.57 z-scores 255 

at baseline) and ‘SNACK+LNS’ arm (-1.38 z-scores compared with -1.54 z-scores at 256 

baseline) but did not change in the ‘SNACK+Cash+LNS’ arm (-1.48 z-scores). Compared to 257 

the ‘SNACK’ arm, the difference in differences in mean HAZ were not statistically 258 

significant (‘SNACK+Cash’ ß=0.03, P=0.75; ‘SNACK+LNS’ ß=0.09, P=0.34; 259 

‘SNACK+Cash+LNS’ ß=-0.07, P=0.36) (Table 2). Similarly, at endline, the prevalence of 260 

stunting was lower in the ‘SNACK’ arm (28.8% compared with 29.5% at baseline), 261 

‘SNACK+Cash’ arm (31.8% compared with 35.6% at baseline), and ‘SNACK+LNS’ arm 262 

(29.5% compared with 34.6% at baseline), but higher in the ‘SNACK+Cash+LNS’ arm 263 

(33.0% compared with 31.5% at baseline). Compared to the ‘SNACK’ arm, the above 264 
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changes over time were not statistically significant (‘SNACK+Cash’ OR=0.87, P=0.32; 265 

‘SNACK+LNS’ OR=0.82, P=0.21; ‘SNACK+Cash+LNS’ OR=1.11, P=0.44) (Table 3).  266 

Impact on intermediate outcomes along the ‘Maternal and child preventive care’ 267 

pathway 268 

Antenatal follow up and maternal health 269 

There were no effects of the treatments on ANC attendance (at least one session) or on the 270 

administration of iron (at least one tablet) or on the antimalarial intermittent preventive 271 

treatment (at least one dose) (Table 4); the levels of these indicators were high at baseline in 272 

all arms (>75%). At endline, we found a lower proportion of mothers who experienced fever 273 

during pregnancy in all treatment arms (‘SNACK+Cash’, ‘SNACK+LNS’, 274 

‘SNACK+Cash+LNS’) and a lower proportion of mothers who had edema during pregnancy 275 

in all four arms. 276 

Delivery and post-partum follow up 277 

At endline, we found a higher proportion of institutional deliveries as well as a higher 278 

proportion of mothers who attended the postnatal check-up in all four arms. We measured a 279 

lower proportion of low birth weight at endline, in all four arms.  280 

Child vaccination  281 

There were no effects of the treatments on attendance at vaccination sessions (at least one) or 282 

on the full immunization rates; the levels of these indicators were already quite high at 283 

baseline in all four arms (>80%). 284 

Child growth monitoring  285 

All GM-related outcomes significantly improved in the ‘SNACK+LNS’ and in the 286 

‘SNACK+Cash+LNS’ arm, compared with the ‘SNACK’ arm: children attended at least one 287 

GM session (‘SNACK+LNS’ arm: difference in differences of +28.0 percentage points (PP) 288 

and ‘SNACK+Cash+LNS’ arm: +28.7 PP); children completed at least half the GM sessions 289 

(‘SNACK+LNS’ arm: +33.1 PP and ‘SNACK+Cash+LNS’ arm: +35.8 PP); mean age at 290 
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which mothers stopped taking their child to health monitoring (‘SNACK+LNS’ arm: +5.18 291 

months and ‘SNACK+Cash+LNS’ arm: +5.38 months). 292 

Child health  293 

At endline, we found a lower proportion of children who were ill in the last 15 days, in all 294 

four arms.  295 

Impact on intermediate outcomes along the ‘Maternal knowledge’ pathway 296 

Maternal knowledge 297 

Overall, mothers had good knowledge of GM and colostrum feeding practices, fair knowledge 298 

of complementary feeding and hygiene, and poor knowledge of children’s illnesses (Table 5). 299 

Treatment effects were significant for GM knowledge in the ‘SNACK+LNS’ and 300 

‘SNACK+Cash+LNS’ arms, and for complementary feeding knowledge in the 301 

‘SNACK+LNS’ arm. 302 

Feeding practices 303 

At endline, we found a higher proportion of children who met the MMF and MAD in all four 304 

arms. At baseline, less than 25% of children reached the MAD, whereas at endline, more than 305 

40% reached MAD in all four arms. 306 

Mothers’ uptake of the cash and LNS components 307 

Conditional Cash transfer 308 

About 66% and 61% of women received at least one cash transfer in the ‘SNACK+Cash’ and 309 

‘SNACK+Cash+LNS’ arms, respectively (Table 6). About 43% and 40% of women received 310 

the cash transfers on the occasion of the three ANC sessions, as intended by the program, in 311 

the ‘SNACK+Cash’ and ‘SNACK+Cash+LNS’ arms, respectively. Approximately 70% of 312 

women who received money for delivering at the health facility received it before returning 313 

home. Nearly half of women reported having to wait between one and three hours at the 314 

collection point to receive the cash. The cash received was preferably used to buy food 315 
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(‘SNACK+Cash’ arm: 79%, ‘SNACK+Cash+LNS’ arm: 88%), clothes (‘SNACK+Cash’ 316 

arm: 40%, ‘SNACK+Cash+LNS’ arm: 41%), as well as for health expenses for the child 317 

(‘SNACK+Cash’ arm: 27%, ‘SNACK+Cash+LNS’ arm: 24%). Approximately 40% of 318 

women in both arms with cash would have preferred other types of intervention, notably free-319 

of-charge health consultations. Overall, the main reasons for not participating to the 320 

intervention, i.e. not going to the health centers whatever the occasion (pregnancy follow-up, 321 

delivery, vaccination, growth monitoring) were long distances and lack of time.  322 

Lipid-based nutrient supplement  323 

About 88% of the women in the ‘SNACK+LNS’ arm and 87% in the ‘SNACK+Cash+LNS’ 324 

arm received the LNS for their child at least once (Table 6). From 6 to 23 months of age, the 325 

mean number of times mothers received the LNS for their children was 10. Nearly half the 326 

women reported that they would not have attended child growth monitoring sessions without 327 

the LNS distribution. Some women reported giving less than the recommended amount of 328 

LNS to their child (‘SNACK+LNS’ arm: 19.6%, ‘SNACK+Cash+LNS’ arm: 15.7%). About 329 

19% of women in the ‘SNACK+LNS’ arm and 13% of women in the ‘SNACK+Cash+LNS’ 330 

arm reported that the LNS was occasionally shared with other members of the household, 331 

most often with siblings. More than 40% of women reported the occurrence of LNS shortage. 332 

When unavailable, 10.1% of women in the ‘SNACK+LNS’ arm and 15.2% in the 333 

‘SNACK+Cash+LNS’ arm reported that the LNS was not replaced by other supplements.   334 
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Discussion 335 

This study assessed the additional impact on children’s linear growth of delivering 336 

CCTs provided to mothers, or LNS to children aged 6-23 months, or the combination of the 337 

two, in addition to the SNACK health and nutrition activities during the first 1000 days of life 338 

in the rural region of Kayes in Mali. In a context of difficult implementation which impeded 339 

an adequate delivery of the treatments, we found no significant improvement in mean HAZ 340 

and no significant decrease in stunting prevalence among children in groups that received the 341 

cash or LNS added to the SNACK program, in comparison with children in the group that 342 

received the SNACK program alone. In factorial analysis, we detected an antagonistic 343 

interaction suggesting that the combined effect of cash and LNS was less than the additive 344 

effect of each of the two treatments effects alone. The LNS component, with or without the 345 

cash component, substantially improved all GM-related outcomes and the LNS alone 346 

improved knowledge on complementary feeding. The absence of evidence of the impact on 347 

linear growth and stunting outcomes, although disappointing, is consistent with results 348 

reported in the literature.   349 

A study which summarized the results from 6 reviews on cash transfers impact on 350 

child nutritional status (mostly CCT programs from LA) found that none of them showed 351 

conclusive evidence of a positive impact on child nutritional status (12). More recently, a 352 

review covering Sub-Saharan Africa cash transfer programs -most of which were 353 

unconditional- (11) found only one study, in Burkina Faso, that reported a transitory positive 354 

impact of a CCT on linear growth among under 5 years children. There was mixed evidence 355 

about effect on maternal services uptake (ANC and access to skilled delivery), but the studies 356 

reviewed showed that CCTs successfully increased the use of child health care services in 357 

Ghana, Tanzania and Burkina Faso. As for the LNS, the most recent systematic review, 358 

covering Asia and Africa, on the effects of preventive LNS given to 6-23 months old children, 359 
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showed that LNS is effective at improving growth outcomes and reducing the occurrence of 360 

stunting (28). However, the authors found from a subgroup analysis that for a shorter duration 361 

of intervention (6 to 12 months) there was no significant impact. We do believe that our 362 

results are comparable to the shorter-duration case scenario since less than recommended 363 

distribution of LNS occurred in the context of the SNACK-CNA program. Our results add to 364 

this literature by showing that the combination of Cash and LNS did not provide any 365 

additional benefit in a rural context such as the region of Kayes. 366 

Despite corrective actions adopted by WFP following the process evaluation and the 367 

recommendations to strengthen implementation (21), we recorded at endline persistent 368 

problems that may partially explain the modest impacts. First, sub-optimal coverage of 369 

activities. This was particularly marked for the cash component (>34% of women received no 370 

cash transfer) and despite much higher coverage for the LNS component, children received 371 

the supplement only 10 times on average instead of the intended 18 times. The process 372 

evaluation highlighted that supplying cash and LNS to CHCs was extremely complex and 373 

resulted in shortages of cash/supplement, as well as in the discouragement of mothers who 374 

travelled long distances without receiving their due. The regularity of transfers has indeed 375 

been reported to be an important factor influencing the effectiveness of cash transfer programs 376 

in sub-Saharan Africa (11). Second, there were some weaknesses in the intervention design. 377 

The amount of the cash transfer, for example, appeared to be insufficient to encourage 378 

mothers or at least to maintain their motivation to attend CHCs over time. Around 20% to 379 

30% of women reported being not satisfied with the amount of cash distributed at ANC, 380 

vaccination and GM and even more at delivery. We found no added value of the cash 381 

component alone added to the SNACK activities in the intermediate outcomes. Some of those 382 

indicators, including ANC coverage and immunization rates, however, were already high at 383 

baseline, which might have reduced the potential for further improvements, as suggested in 384 



20 
 

another study in Zimbabwe (29). However, the process evaluation highlighted the fact that 385 

mothers perceived the cash as a benefit of the program and not as an incentive to participate in 386 

it. The apparent small incentive value of the cash transfers is supported by our results that 387 

showed no difference in the impacts on GM-related outcomes between the LNS only 388 

compared to the LNS plus cash group.  An additional design aspect reported in the process 389 

evaluation refers to the added workload for FLWs in particular for the ‘SNACK+Cash+LNS’ 390 

arm. This may have affected the quality of services provided to mothers and infants and 391 

reduced the effectiveness of the CNA components. Third, the LNS and/or the cash were 392 

sometimes misused, or at least used for other purposes than planned. For example, an 393 

appreciable share of mothers reported giving smaller doses of LNS than recommended to their 394 

child. This was most likely due to sharing the supplement, also reported by mothers, with 395 

other members of the households especially with other children. This practice is not easily 396 

preventable in such a context where sharing is a fundamental cultural value, as also seen in 397 

Mozambique and Malawi for example (30). The cash, which was meant to be used to attend 398 

preventive health services was reported to be used to buy food (>75%), clothes (~40%) and to 399 

a lesser extent, to cover the children’s health expenses (~25%). Considering the small size of 400 

the transfer, we hypothesize that women had to choose between expenses, rather than being 401 

able to cumulate them.  402 

There were improvements from baseline to endline across all arms, including in the 403 

SNACK arm, in several indicators. Thus, although there was no comparison with a pure 404 

control group, there are reasons to believe that overall the program improved use of health 405 

services, may have reduced child morbidity, and improved feeding practices. The success of 406 

the CNA intervention partly relied on the optimal implementation of the SNACK package of 407 

activities.  In particular, the “Maternal knowledge” pathway could only work if BCC activities 408 

were adequately delivered. Yet, only half the mothers reported that BCC sessions were taking 409 
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place at the CHCs. A study conducted in Kenya suggested that BCC interventions with more 410 

than monthly contacts with beneficiaries were necessary to induce behavior change in child 411 

feeding practices (31). 412 

One major strength of our study was the use of a large and well-designed controlled-413 

trial, in which we were able to document a wide range of relevant outcomes other than linear 414 

growth and stunting that are no less important for child health and well-being (32), as well as 415 

information on the uptake and perception of beneficiaries of the program. This information 416 

coupled with those from the process evaluation greatly helped understand why the SNACK-417 

CNA program did not have an impact on child linear growth and stunting, hence providing 418 

guidance for future programs. The positive impact of the LNS component on GM-related 419 

outcomes and complementary feeding knowledge, is a result that merits further investigation 420 

and should be taken into account in future interventional programs. Nevertheless, our study 421 

has also some limitations. The WFP confirmed that the SNACK activities were equally 422 

implemented across all four arms. However, we could not verify, based on the data we 423 

collected in our study, whether the addition of cash or LNS hindered or on the contrary 424 

facilitated the implementation of the SNACK activities and potentially led to variability of 425 

quality and extent of implementation. Some intermediate outcomes were based on the 426 

mothers’ recall, and given that there was a BCC intervention, their responses may have been 427 

influenced by the social desirability bias. In addition, we did not collect data on CHC 428 

functioning or on the quality of the services provided throughout the program. The SNACK-429 

CNA program was designed to increase the contacts the beneficiaries have with health 430 

services; it partly did, but we acknowledge that the translation into better linear growth 431 

outcomes was unlikely if CHCs were unable to provide good quality care or to respond to 432 

increased demand (33,34). One last limit that could be raised, which however is not of our 433 

making, relates to the CCT targeting strategy. In the context of the region of Kayes where 434 



22 
 

almost all the population faces poverty, the WFP chose to implement a universal CCT. 435 

However, targeting the ultra-poor individuals may have required less resources, decreased 436 

difficulties regarding some implementation aspects, and potentially led to better results.    437 

In conclusion, we found that the distribution of cash, LNS or a combination of both in the 438 

context of an ongoing health and nutrition program during the first 1000 days of life did not 439 

improve young children’s linear growth in the rural region of Kayes in Mali. However, we did 440 

observe a positive impact of the LNS distribution on the participation in growth monitoring 441 

sessions and on knowledge of complementary feeding. These encouraging results suggest that 442 

such strategies can incentivize poor rural communities for a higher uptake of preventive 443 

health services. The next steps will be to ensure that constraints to implementation are 444 

addressed, especially when intervention components are added to ongoing programs.   445 
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Table 1: Baseline characteristics of households and mother-infant pairs per assigned study arm
1
 

1Abbreviations: HAZ, height-for-age Z-score. LNS, lipid-based nutrient supplement. SNACK, santé nutritionnelle à assise communautaire 

dans la région de Kayes. Values are % or means ± SDs.  
2 Estimated from linear and logistic regression analysis for continuous and categorical variables, respectively. 

 

   All SNACK  SNACK+Cash SNACK+LNS SNACK+Cash+LNS P2 

Household characteristics n=4790 n=1210 n=1166 n=1230 n=1184  

Average household size, n° of people  6.9 ± 3.2 6.7 ± 3.4  6.7 ± 3.3  6.9 ± 3.3 7.2 ± 3.7 0.34 

Head of household religion, % Muslim  99.1 99.3 98.9 99.0 99.3 0.99 

Head of household gender, % men 81.0 78.5 81.9 79.2 84.6 0.40 

Head of household education, %      0.65 

No education at all 74.1 74.6 72.9 75.2 73.7  

No formal education 13.1 13.4 12.1 13.1 13.8  

Primary school 10.4 9.6 11.8 9.8 10.6  

Secondary school or higher level 2.4 2.4 3.2 1.9 1.9  

Household wealth (tertiles), %       0.98 

Low 34.2 33.0 33.0 35.6 35.2  

Middle 33.1 34.2 33.1 30.9 34.3  

High 32.7 32.8 33.9 33.5 30.5  

Maternal characteristics n=5046 n=1278 n=1223 n=1289 n=1256  

Biological mother, % 97.7 97.7 97.2 97.1 96.9 0.78 

Age, y  28.6 ± 7.2  28.2 ± 7.1 28.4 ± 7.2  28.8 ± 7.4  28.8 ± 7.2  0.33 

Education, %      0.79 

No education at all 93.6 95.0 93.2 91.6 94.6  

No formal education 1.4 1.0 1.7 1.6 1.3  

Primary school 4.5 3.7 4.4 6.2 3.7  

Secondary school or higher level 0.5 0.3 0.7 0.6 0.4  

Occupational status, %      0.87 

Housewife 68.2 68.5 66.3 69.5 68.3  

Employed 26.3 26.8 27.7 25.5 25.5  

Other (student/retired/seeking employment) 5.5 4.7 6.0 5.0 6.3  

Child characteristics n=5046 n=1278 n=1223 n=1289 n=1256  

Age, mo  26.0 ± 8.9 26.1 ± 8.8 26.6 ± 8.9 26.0 ± 8.8 25.6 ± 9.0 0.29 

Age categories, %      0.34 

12 – 23 mo 41.8 40.2 40.3 42.2 44.3  

24 – 42 mo 58.2 59.8 59.7 57.8 55.7 0.16 

Sex, % female 49.0 48.8 49.6 48.7 48.9  

Child’s anthropometric measurements n=4970 n=1260 n=1202 n=1269 n=1239  

Height-for-age Z-scores  -1.50 ± 1.22  -1.40 ± 1.23  -1.57 ± 1.23 -1.54 ± 1.22 -1.48 ± 1.21 0.24 

Stunting (HAZ below -2 SD), % 33.1 29.6 35.8 34.6 31.4 0.16 

Severe stunting (HAZ below -3 SD), % 10.9 10.6 10.7 11.1 10.8 0.99 
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Table 2: Impact of the Cash and LNS components on child linear growth (mean HAZ)
1
 

 Baseline  Endline   

 n Mean ± SD  n Mean ± SD ß (95% CI) P 

Mean HAZ        

Main effect comparison (factorial analysis)        

No cash2 2529 -1.48 ± 1.22  2544 -1.36 ± 1.16 reference - 

Cash3 2441 -1.53 ± 1.22  2549 -1.47 ± 1.21 0.03 (-0.15, 0.20) 0.75 

No LNS4 2462 -1.49 ± 1.21  2554 -1.40 ± 1.18 reference - 

LNS5 2508 -1.52 ± 1.23  2539 -1.43 ± 1.18 0.09 (-0.10, 0.28) 0.34 

Interaction (LNS×Cash×Time) - -  - - -0.19 (-0.43,0.04) 0.12 

Individual group comparison (‘inside-the-table’ analysis)        

SNACK (comparison arm) 1260 -1.40 ± 1.23  1278 -1.33 ± 1.23 reference - 

SNACK+Cash 1202 -1.57 ± 1.23  1276 -1.46 ± 1.14 0.03 (-0.15, 0.20) 0.75 

SNACK+LNS 1269 -1.54 ± 1.22   1266 -1.38 ± 1.19 0.09 (-0.10, 0.28) 0.34 

SNACK+Cash+LNS 1239 -1.48 ± 1.21   1273 -1.48 ± 1.18 -0.07 (-0.23, 0.08) 0.36 
1Abbreviations: HAZ, height-for-age Z-score; LNS, lipid-based nutrient supplement. SNACK, santé nutritionnelle à assise communautaire dans 

la région de Kayes. Analysis: Treatment effects are estimated by regression coefficients (β), with 95%CI, for the interaction term treatment × 

time in linear regression models that that account for the sampling design and were adjusted for the child’s age and sex. In factorial analysis, the 

two main effects (cash vs no cash, and LNS vs no LNS) and their interaction are investigated, and in the ‘inside-the-table’ analysis, treatment 

arms ‘SNACK+Cash’, ‘SNACK+LNS’, ‘SNACK+Cash+LNS’ are compared with the ‘SNACK’ arm.  
2SNACK and SNACK plus LNS arms.3SNACK plus Cash and SNACK plus Cash plus LNS arms.4SNACK and SNACK plus Cash 

arms.5SNACK plus LNS and SNACK plus Cash plus LNS arms.  

 

Table 3: Impact of the Cash and LNS components on child stunting prevalence
1
 

 Baseline  Endline   

 n %  n % OR (95% CI) P 

Stunting (HAZ <-2SD)        

Main effect comparison (factorial analysis)        

No cash2 2529 32.17  2544 29.16 reference - 

Cash3 2441 33.59  2549 32.39 0.87 (0.66,1.14) 0.32 

No LNS4 2462 32.61  2554 30.33 reference - 

LNS5 2508 33.11  2539 31.22 0.82 (0.60, 1.12) 0.21 

Interaction (LNS×Cash×Time) - -  - - 1.55 (1.05,2.31) 0.03 

Individual group comparison (‘inside-the-table’ analysis)        

SNACK (comparison arm) 1260 29.5  1278 28.8 reference - 

SNACK+Cash 1202 35.6  1276 31.8 0.87 (0.66,1.14) 0.32 

SNACK+LNS 1269 34.6  1266 29.5   0.82 (0.60, 1.12) 0.21 

SNACK+Cash+LNS 1239 31.5  1273 33.0 1.11 (0.85, 1.44) 0.44 
1Abbreviations: HAZ, height-for-age Z-score; LNS, lipid-based nutrient supplement. SNACK, santé nutritionnelle à assise communautaire dans 

la région de Kayes. Analysis: Treatment effects are estimated by odds ratios (ORs), with 95%CI, for the interaction term treatment × time in 

logistic regression models that account for the sampling design and were adjusted for the child’s age and sex. In factorial analysis, the two main 

effects (cash vs no cash, and LNS vs no LNS) and their interaction are investigated, and in the ‘inside-the-table’ analysis, treatment arms 

‘SNACK+Cash’, ‘SNACK+LNS’, ‘SNACK+Cash+LNS’ are compared with the ‘SNACK’ arm.  
2SNACK and SNACK plus LNS arms.3SNACK plus Cash and SNACK plus Cash plus LNS arms.4SNACK and SNACK plus Cash 

arms.5SNACK plus LNS and SNACK plus Cash plus LNS arms.  
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Table 4: Impact of the Cash and LNS components on intermediate outcomes along the ‘Maternal and child 

preventive care’ pathway
1 

 SNACK 
(comparison arm) 

SNACK+Cash SNACK+LNS2 SNACK+Cash+LNS 

 n % or mean ± SD  n % or mean ± SD  n % or mean ± SD  n % or mean ± SD 

Antenatal follow up: ANC check-ups, preventive care and maternal health 
Mothers attended at least 1 ANC check-up, % 

Baseline 1251 81.7 1190 84.1 1253 84.4 1216 81.4 

Endline 1246 86.5 1250 83.9 1238 87.1 1240 84.5 

Treatment effect, OR   Reference  0.68(0.44,1.06)  _  0.87(0.56,1.33) 

Mothers attended at least 3 ANC check-ups, % 

Baseline 1025 86.6 1004 86.6 1061 88.2 1003 86.2 

Endline 1090 86.9 1043 82.9 1083 85.9 1053 82.0 

Treatment effect, OR  Reference  0.73(0.48,1.12)  _  0.71(0.46,1.09) 

Mothers received iron, % 

Baseline 1251 80.4 1190 82.7 1253 83.3 1216 80.6 

Endline 1246 84.2 1250 81.8 1238 85.0 1240 84.2 

Treatment effect, OR  Reference  0.72(0.47,1.09)  _  0.98(0.68,1.43) 

Mothers received intermittent preventive antimalarial treatment, % 

Baseline 1251 78.3 1190 79.0 1253 81.7 1216 77.7 

Endline 1246 82.2 1250 80.0 1238 82.2 1240 81.2 

Treatment effect, OR  Reference  0.84(0.54,1.31)  _  1.00(0.67,1.49) 

Mothers experienced fever, % 

Baseline 1251 73.5 1190 79.0 1253 76.3 1216 78.0 

Endline 1246 75.5 1250 72.5 1238 61.7 1240 68.9 

Treatment effect, OR  Reference  0.63(0.43,0.92)  _  0.56(0.41,0.76) 

Mothers had edema, % 

Baseline 1251 47.1 1190 50.8 1253 47.6 1216 45.8 

Endline 1246 40.6 1250 41.0 1238 34.4 1240 38.1 

Treatment effect, OR  Reference  0.88(0.66,1.17)  _  0.95(0.72,1.26) 

Delivery, post-natal care and newborn health 
Institutional delivery, % 

Baseline 1251 59.9 1190 58.9 1253 57.4 1216 57.9 

Endline 1246 63.9 1250 64.5 1238 61.5 1240 64.0 

Treatment effect, OR  Reference  1.07(0.76,1.52)  _  1.09(0.80,1.50) 

Mothers attended the post-natal check-up, % 

Baseline 1251 56.6 1190 57.8 1253 60.7 1216 62.5 

Endline 1246 67.1 1250 71.8 1238 75.9 1240 71.6 

Treatment effect, OR  Reference  1.19(0.76,1.87)  _  0.97(0.58,1.63) 

Birth weight, g (checked on health card) 

Baseline 77 3409.8 ± 765.1 95 3238.7 ± 740.6  162 3287.7 ± 729.9 136 3408.0 ± 709.1 

Endline 88 3584.4 ± 817.4 100 3233.2 ± 810.0 64 3352.9 ± 604.7 115 3304.8 ± 723.5 

Treatment effect, ß   Reference  -180.1 (-559,199)  _  -277.8 (-624,69) 

Low birth weight, % 

Baseline 77 9.5 95 11.8 162 12.8 136 8.3 

Endline 88 4.4 100 8.5 64 9.7 115 4.3 

Treatment effect, OR  Reference  1.58(0.29,8.50)  _  0.97(0.58,1.63) 

Child vaccination          

Children attended at least 1 vaccination session, % 

Baseline 1278 95.2 1223 94.3 1289 95.3 1256 94.9 

Endline 1279 94.9 1273 93.1 1265 96.0 1276 96.2 

Treatment effect, OR  Reference  0.89(0.42,1.88)  _  1.47(0.59,3.65) 

Full immunization of children3 (checked on card), % 

Baseline 1002 82.6 982 80.1 1094 86.8 1021 80.3 

Endline 933 82.0 996 83.7 1004 80.5 1080 81.2 

Treatment effect, OR  Reference  1.32(0.71,2.48)  _  1.10(0.66,1.83) 

Child growth monitoring  
Children attended at least one GM clinic, % 

Baseline 1278 44.2 1223 43.6 1289 40.6 1256 38.0 

Endline 1279 58.3 1273 65.0 1265 82.7 1276 80.8 

Treatment effect, OR  Reference  1.36(0.69,2.70)  3.95(1.69,9.24)  3.90(1.73,8.81) 

Children had at least half of their GM check-ups according to their age (GM check-ups checked on card), % 

Baseline 189 36.5 208 29.0 275 27.9 197 28.3 

Endline 294 20.4 466 35.8 604 44.9 717 48.0 

Treatment effect, OR  Reference  3.07(0.93,10.17)  4.72(1.47,15.17)  5.25(1.82,15.11) 

Child’s age when health monitoring stopped, mo  

Baseline 744 9.5 ± 2.8 735 10.0 ± 3.8 804 9.8 ± 2.8 691 10.0 ± 3.4 

Endline 857 12.0 ± 6.1 681 13.5 ± 6.7 674 17.5 ± 7.3 644 17.9 ± 7.2 

Treatment effect, ß  Reference  0.96 (-0.75,2.67)  5.18 (3.34,7.02)  5.38 (3.80,6.96) 

Child health          
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Children who were ill in the preceding 15 days4, % 

Baseline 1278 23.0 1223 19.9 1289 23.7 1256 24.9 

Endline 1279 18.4 1273 16.2 1265 14.6 1276 16.2 

Treatment effect, OR  Reference  1.02(0.58,1.80)  0.72(0.40,1.30)  0.77(0.46,1.29) 
1Abbreviations: ANC, antenatal care; GM, growth monitoring; LNS, lipid-based nutrient supplement; SNACK, santé nutritionnelle à assise 

communautaire dans la région de Kayes. Analysis: Treatment effects are estimated by regression coefficients, with 95%CI, (β) for continuous 

outcomes and odds ratios (ORs) for categorical outcomes for the interaction term treatment×time in models that account for the sampling 

design. In ‘inside-the-table’ analysis, treatment arms ‘SNACK+Cash’, ‘SNACK+LNS’, ‘SNACK+Cash+LNS’ are compared with the 

‘SNACK’ arm.  
2Treatment effects for ‘SNACK+LNS’ arm are not estimated for outcomes outside of the intervention theoretical impact pathways. 
3BCG, Polio 1, 2 and 3, DPT-1, 2 and 3, hepatitis B, yellow fever and measles received (as recommended by the expanded program on 

immunization in Mali) 
4Symptoms include fever, diarrhea, respiratory infections, cough, and vomiting.
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Table 5: Impact of the Cash and LNS components on intermediate outcomes along the ‘Maternal 

knowledge’ pathway
1
 

1Abbreviations: ANC, antenatal care; GM, growth monitoring; LNS, lipid-based nutrient supplement; SNACK, santé nutritionnelle à assise 

communautaire dans la région de Kayes. Analysis: Treatment effects are estimated by odds ratios (ORs), with 95%CI, for the interaction term 

treatment×time in logistic regression models that account for the sampling design. In ‘inside-the-table’ analysis, treatment arms ‘SNACK+Cash’, 

‘SNACK+LNS’, ‘SNACK+Cash+LNS’ are compared with the ‘SNACK’ comparison arm.  
2Hand washing with soap at two critical times: before eating or cooking, and after using the toilet. 

 

 SNACK  

(comparison arm) 
SNACK+Cash SNACK+LNS SNACK+Cash+LNS 

 n %  n %  n %  n %  

Knowledge         

On child growth 

Bringing child to GM sessions is important, % 

Baseline 1278 86.9 1223 88.08 1289 86.1 1256 85.7 

Endline  1279 87.7 1277 92.3 1266 92.9 1276 95.3 

Treatment effect, OR  Reference  1.51(0.85,2.70)  1.98(1.16,3.39)  3.12(1.60,6.09) 

On infant and child feeding practices 
Feeding colostrum is important, % 

Baseline 1278 83.9 1223 88.2 1289 86.9 1256 88.3 

Endline 1279 84.8 1277 90.9 1266 88.5 1276 92.5 

Treatment effect, OR  Reference  1.24(0.79,1.95)  1.08(0.64,1.83)  1.53(0.86,2.72) 

WHO recommended age to start complementary feeding is 6 months, % 

Baseline 1278 43.8 1223 42.6 1289 41.7 1256 47.0 

Endline 1279 49.9 1277 52.5 1266 59.7 1276 59.2 

Treatment effect, OR  Reference  1.16(0.79,1.70)  1.62(1.09,2.41)  1.28 (0.85,1.94) 

Feeding child slowly & patiently (responsive feeding technique), % 

Baseline 1278 55.7 1223 59.6 1289 60.5 1256 53.9 

Endline 1279 57.2 1277 56.3 1266 65.3 1276 51.3 

Treatment effect, OR  Reference  0.82(0.48,1.41)  1.15(0.65,2.05)  0.85(0.43,1.66) 

On child illness 

Keeping sick child hydrated (increase fluid intake), %  

Baseline 1278 26.2 1223 24.6 1289 27.7 1256 25.6 

Endline 1279 29.7 1277 35.7 1266 38.8 1276 32.5 

Treatment effect, OR  Reference  1.42(0.89,2.27)  1.38(0.83,2.30)  1.17(0.75,1.82) 

On hygiene 
Right time for handwashing2, % 

Baseline 1278 50.8 1223 46.3 1289 50.5 1256 49.7 

Endline 1279 54.9 1277 55.3 1266 56.1 1276 58.8 

Treatment effect, OR  Reference  1.21(0.80,1.85)  1.06(0.68,1.64)  1.22(0.81,1.85) 

Feeding Practices         

Minimum Dietary Diversity, % 

Baseline 513 33.8 501 31.4 565 35.1 559 35.8 

Endline 508 32.5 536 33.2 554 42.4 530 34.6 

Treatment effect, OR  Reference  1.15(0.72,1.85)  1.45(0.85,2.47)  1.01(0.59,1.70) 

Minimum Meal Frequency, % 

Baseline 513 59.3 501 68.8 565 65.4 559 61.2 

Endline 508 78.3 536 77.4 554 79.0 530 79.2 

Treatment effect, OR  Reference  0.62(0.27,1.43)  0.80(0.39,1.67)  0.97(0.42,2.21) 

Minimum Acceptable Diet, % 

Baseline 513 18.7 501 24.1 565 20.7 559 23.7 

Endline 508 40.4 536 46.6 554 53.0 530 45.6 

Treatment effect, OR  Reference  0.93(0.34,2.50)  1.47(0.43,4.97)  0.91(0.33,2.51) 
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Table 6: Mothers’ uptake of the Cash and LNS components 
1
 

1Abbreviations: ANC, antenatal care; CCT, conditional cash transfer; CHC, community health center; GM, growth monitoring; LNS, lipid-

based nutrient supplement; SNACK, santé nutritionnelle à assise communautaire dans la région de Kayes. Values are % or means ± SDs. 
2calculated for children exposed to the LNS from 6 to 23 months of age; information was checked on the beneficiary’s card  
3calculated for children exposed to the LNS from 6-11 months to 23 months of age; information was checked on the beneficiary’s card 

 

  SNACK+Cash SNACK+LNS SNACK+Cash+LNS 

CCT     

 n=998  n=1109 

Cash received at least once, % 65.7 - 61.2 

 
n=622 

 
n=650 

Cash received for 3 ANC sessions, % 43.1 - 40.1 

Cash received for delivery, % 67.6 - 66.5 

  n=660 
 

n=695 

Cash received for 3 vaccinations, % 68.1 - 71.0 

Cash received for GM check-up (at least one), % 62.6 - 75.8 

Waiting time at the collection point: 1 to 3 hours (last distribution attended), % 49.1 - 47.0 

Mothers attended collection point but did not receive the cash, % 43.6 - 38.3 

Mothers would have attended CHCs in the same way without the cash, %    

ANC sessions 70.0 - 76.8 

Delivery 89.2 - 93.7 

Child vaccination  87.8 - 91.4 

GM check-ups  33.9 - 71.9 

Mothers would have preferred another type of incentive, % 39.1 - 39.9 

Mothers were satisfied with the amount of cash distributed, %    

ANC sessions 67.7 - 78.3 

Delivery 55.3 - 62.0 

Vaccinations 73.9 - 76.9 

GM check-ups 68.5 - 72.4 

LNS     

  
n=1275 n=1276 

LNS received at least once, % - 87.7 87.4 

Mean number of times the LNS was received2  - 10 ± 5 10 ± 4  

Mean number of times the LNS was received3  - 9 ± 5 9 ± 4 

  n=1108 n=1114 

Waiting time at the collection point: 1 to 3 hours (last distribution attended), % - 45.0 48.3 

Mothers attended collection point but did not receive the LNS, % - 29.4 21.1 

Mothers would have attended child GM in the same way without the LNS, % - 52.1 53.4 

Mothers gave 3 tablespoons/d of LNS to the child, %    

Yes, as recommended - 78.6 82.5 

More than recommended -   1.8   1.8 

Less than recommended - 19.6 15.7 

Mothers sometimes shared the LNS with other members of the household, % - 19.0 13.4 

Mothers reported LNS shortage, %  - 43.9 42.5 

In the event of shortage, the LNS was, %    

 replaced with EezeeCup™ - 37.9 38.2 

 replaced with Nutributter® - 61.8 67.6 

 replaced with Plumpy Sup™ - 15.5 17.9 

 not replaced - 10.1 15.2 
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Figure legends 

Figure 1: Program theory of change 

CHC, community health center; SNACK, santé nutritionnelle à assise communautaire dans 

la region de Kayes. 

Figure 2: Trial design 

Two repeated cross-sectional surveys were carried out on independent representative samples 

of 12 to 42-month-old children and their mothers prior to the start of the Cash and LNS 

components (Baseline, n=5046 mother-child pairs) and three years later (Endline, n=5098 

mother-child pairs). 


