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Abstract 

Background: Systematic reviews and original research articles should have a structured abstract of Low 

dietary diversity is a key driver for undernutrition and remains a significant public health challenge in 

low- and middle-income countries. This study evaluated the effect of nutritional counselling and 

provision of livestock feed, aimed at sustaining milk production, on the dietary diversity of women and 

children in a pastoralist setting. Methods: A cluster randomized controlled trial was conducted among 

households in Laisamis sub-county, north-eastern Kenya, assigned to one of three arms: (1) livestock 

feed during critically dry periods, (2) livestock feed plus enhanced nutritional counselling, or (3) control. 

Dietary diversity for mothers and children was assessed every six weeks over two years. Panel 

difference-in-difference regression models estimated intervention effects on dietary outcomes. Results: 

A total of 1,734 households participated (639 in arm 1, 585 in arm 2, 510 control). Provision of livestock 

feed, alone or combined with counselling, significantly improved child minimum dietary diversity 

(MDD), minimum acceptable diet (MAD), and women’s dietary diversity (MDD-W), while reducing 

child food poverty during dry seasons and overall. Nutritional counselling enhanced gains, with effects 

evident from the first month. Improvements were mainly driven by increased consumption of cereals, 

legumes, nuts, seeds, milk, fruits, and vegetables. Milk intake among children aged 6–23 months was 

consistently higher in intervention arms compared to control during dry seasons and throughout 

follow-up. Conclusion: Ensuring livestock survival through feed provision sustains milk consumption 

and improves dietary diversity in pastoralist populations. When combined with nutritional counselling, 

these interventions strengthen the link between animal and human health, with important implications 

for food security. 

Keywords: diet diversity; arid and semi-arid lands; livestock for human health 
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1. Introduction 

Undernutrition remains a significant public health challenge in Sub-Saharan Africa, with 

women of reproductive age and children <5 years of age particularly affected. [1] Household 

sanitation, income, feeding and caring practices have been identified as important determinants of 

undernutrition in these groups. [2,3] Globally, an estimated 820 million people were 

undernourished in 2020, and nearly 45% of deaths among children <5 years of age were linked to 

undernutrition. [4] 

Consumption of a diverse diet has been associated with a reduction in undernutrition 

(underweight, wasting, stunting) among children <5 years old and women of reproductive age. [5–

7] Diet diversity is assessed by either evaluating the number of food groups consumed or 

quantifying the intake of micronutrients within each food group over a 24-hour period. Guidelines 

have been established to classify the recommended food groups for children <5 years old and 

women of reproductive age, and both groups need at least five food groups to ensure adequate 

uptake of micronutrients. [8,9] 

In Kenya, the 2022 Demographic and Health Survey reported stunting, underweight, and 

wasting in 18%, 10% and 5% of children <5 years respectively. [10] Comparison with the 2014 

survey results indicated an 8% reduction in stunting, 1% decrease in underweight and 1% increase 

in wasting. [11] In both surveys, the regions predominantly inhabited by pastoralist communities 

consistently recorded the lowest proportions of children meeting the recommended diet diversity 

scores.[10,11] 

Poor dietary diversity scores and high undernutrition levels have been reported in pastoralist 

communities in Sub-Saharan Africa. [12–16] These communities predominantly rely on animal 

source foods for their nutritional needs, with milk consumption contributing up to two thirds of the 

mean caloric daily intake among children.[17] However, this reliance is heavily contingent upon the 

availability of forage.[17,18] A significant increase in undernutrition is observed during the dry 

season, correlating with decreased pasture availability and reduced animal milk production.[19,20] 

Increased cost of alternative food sources such as cereals during this period also leads to a decline 

in energy intake. [19] 

Improving diet diversity in pastoralist areas has been challenging due to factors such as 

climate variation, entrenched cultural practices, and limited access to diverse foods. [21] Diets 

comprise dairy products and maize, with little consumption of vegetables, fish, fruits, and eggs, 

which are culturally viewed as low-value food sources.[22] Promotion of contextualized feeding 

practices through nutritional counselling among vulnerable groups are recommended to improve 

dietary diversity in Kenya. [23–25] This strategy has also been recommended in the Kenya national 

Maternal Infant and Young Child Nutrition (MIYCN) policy guidelines. [26] 

This study aimed to evaluate the influence of nutritional counseling and the provision of 

livestock feed to milking animals during critical dry periods on dietary diversity for children, and 

women of reproductive age. Through this investigation, we sought to generate local evidence about 

the importance of feeding practices among vulnerable groups reliant on animal source food 

availability, which hinges on forage conditions. 

2. Materials and Methods 

2.1. Study Area 

The study was conducted in Laisamis subcounty, Marsabit County, which is in the northern 

part of Kenya (Figure 1). The subcounty has reported lower measures of dietary diversity in 

children, and the highest proportion of malnourished women compared to the rest of the sub 

counties in Marsabit.[27] 
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The study utilized data from the Livestock for Health (L4H) Project, a cluster randomized 

control trial that aimed to investigate the effect of livestock supplementary feeding interventions 

during critical dry periods and enhanced nutrition counseling on maternal and child nutrition.[28] 

 

Figure 1. Map of Laisamis subcounty showing the selected sublocations and the villages in the different study 

arms. The inset map on the left shows the location of Marsabit County. 

2.2. Data Sources 

The study enrolled households to two intervention arms and one control arm, with 

approximately 600 households allocated to each arm. These study arms were spread across 

Laisamis subcounty, ensuring a minimum of five kilometers between villages in different arms to 

minimize the risk of contamination (Figure 1). In intervention arm 1, households received 0.35 tons 

of supplementary livestock feed adequate for two tropical livestock units (two cows, two camels, 20 

goats or 20 sheep) for a duration of approximately 90 days of a dry season. Households in 

intervention arm 2 received supplementary livestock feed similar to arm 1 during the dry period, 

along with enhanced nutrition counseling sessions held once a week throughout the 2-year study 

period. These counseling sessions were informed by the Kenya Maternal, Infant and Young Child 

Nutrition (MIYCN) policy guidelines. [26] The control arm did not receive any intervention during 

the study period, though animal feed for one dry season was provided at the end of the study. 

In all three study arms, households with at least one child <3 years and a mother of 

reproductive age were recruited. Data were collected between September 2019 and December 2021, 

with children born during this period also enrolled into the study. The study design, including 

details on household selection and baseline results have been published elsewhere. [28] 

2.3. Data Collection and Categorization 

Household socio-demographic data and individual-level demographic, anthropometric and 

24-hour recall of dietary and frequency of consumption information for both women and children 

were collected using a questionnaire administered to the caregiver. Figure 2 summarizes the 

variables collected, and their frequency. 
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Figure 2. Overview of variables collected during each collection period. 

Infants <6 months: Analysis was done on the proportion of children exclusively breastfeeding, 

and those who were breastfeeding with complementary feeding. 

Children 6-23 months: Diet data were categorized into eight groups (Table 1) per WHO 

guidelines.[9] We computed the proportion of children who were breastfeeding, the reported age 

(in months) complementary feeding commenced, dietary diversity score, meal frequency score, 

acceptable diet score, child poverty score, egg/flesh food consumption and vegetable/ fruit 

consumption. Children who consumed fewer than three food groups were categorized as 

experiencing severe child food poverty. [29] In addition, children with a dietary diversity score of ≥

5 were categorized as having attained minimum diet diversity (MDD). Those who had a meal 

frequency of at least twice a day for infants 6-8 months, thrice a day for breastfeeding children 

between 9-23 months and four times a day for non-breastfed children were categorized as having 

the minimum meal frequency (MMF). Children who had obtained both the minimum dietary 

diversity and minimum meal frequency for their age were categorized as having a minimum 

acceptable diet (MAD) (Table 1). 

Children 24-59 months: The diet data were categorized into seven groups (Table 1). Similar to 

children 6-23 months, the dietary diversity score, meal frequency score, acceptable diet score, child 

food poverty score, egg/flesh food consumption and zero vegetable/ fruit consumption were 

calculated. Children were categorized as having MDD and MMF if they consumed at least four 

food groups and had a meal frequency of at least four times a day respectively (Table 1). Children 

who had obtained both MMD and MMF for their age satisfied the MAD standard. Children who 

had consumed <3 food groups were categorized as experiencing severe child food poverty. 

Women of reproductive age: The diet data were categorized into ten food groups (Table 1) based 

on the guidelines by FAO and USAID’s Food and Nutrition Technical Assistance III project.[8] 

MDD for women of reproductive age (MDD-W) was achieved if at least five of the ten food groups 

had been consumed. 

Table 1. Food group categorization for the household, children, and women dietary diversity, and the diet 

scores. 

Food group 

number 

Children  

(6-23 months) 

Children (24 – 59 months) Women  

1 Cereals, roots, and tubers Cereals, roots, and tubers Cereals, roots, and 

tubers 

2 

 

3 

Vitamin A rich fruits and 

vegetables 

Vitamin A rich fruits and 

vegetables 

Dark green leafy 

vegetables 

 Other Vitamin A rich 
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fruits and vegetables 

4 

 

5 

Other fruits and 

vegetables 

Other fruits and 

vegetables 

Other fruits 

 Other vegetables 

6 Flesh foods Flesh foods Flesh foods 

7 Eggs Eggs Eggs 

8 

9 

Legumes, nuts, and seeds Legumes, nuts, and seeds Legumes 

 Nuts and seeds 

10 Dairy products Dairy products Dairy products 

11 Breastmilk - - 

Total food 

groups 

8 7 10 

Diet Scores 

Minimum 

Diet 

Diversity 

score (MDD) 

Consumption of at least 

5/8 food groups 

Consumption of at least 

4/7 food groups 

Consumption of at least 

5/10 food groups 

Minimum 

Meal 

Frequency 

(MMF) 

6-8 months: At least 2 

meals a day 

9-23 months: At least 3 

meals a day  

Non-breastfed children: 

At least 4 meals a day 

At least 4 meals a day - 

Minimum 

Acceptable 

Diet 

Attainment of both Minimum Diet Diversity and 

Minimum Meal Frequency 

- 

2.4. Analytical Methods 

For all study participants, panel estimators for generalized linear difference-in-difference 

regression models were used to estimate the effect of the interventions on the likelihood of a 

seasonal changes in diet diversity scores. We also investigated the association between indicators of 

feeding practices and the interventions provided in arms 1 and 2. Regressors in these models 

included gender (for children), literacy status of women and household heads, primary occupation 

of women and household heads, household participation in any social safety net program, herd 

dynamics (births, purchases) and herd health. 

3. Results 

This section may be divided by subheadings. It should provide a concise and precise 

description of the experimental results, their interpretation, as well as the experimental conclusions 

that can be drawn. A total of 1734 households with 1734 women and 1748 children were enrolled in 

the study and followed up every six weeks, for a 2-year period. During the baseline period, 1748 

children were part of the study, categorized as either infants <6 months (n=269, 16%), children 6-23 

months (n=1009, 58%) or children 24-59 months (n=367, 21%). Over the course of the study period, 

81 households were lost to follow-up either because of migration (63%), withdrawal (24%), child’s 

death (12%) or mother’s death (1%) (Figure 3). A total of 570 children were born and recruited into 

the study during the follow-up visits. 
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Figure 3. Participant flow diagram for the cluster-randomised controlled trial. 

3.1. Dietary Patterns 

3.1.1. Children 

Within the first six months, nearly all children were breastfed, with this trend persisting until 

about the 18th month, at which point a sharp decline in breastfeeding was observed up until the 

32nd month (third year), when less than 25% of the children were still consuming breast milk. 

Interestingly, an increase in breastfeeding was observed between the third and fourth year, 

followed by another decline (Figure 4). On average, mothers reported that complementary feeding 

began at six months of age. However, 35% of children had already started complementary feeding 

before this age. By the end of the first year, over 75% of children were consuming animal milk and 

milk products, cereals, roots, and tubers. Between 6 to 60 months, these foods groups remained 

predominant in the children’s diet, with an increasing trend observed in the consumption of 

legumes and nuts and fruits and vegetables (non-vitamin A rich) (Figure 4). Notably, throughout 

the study period, eggs, meat and vitamin A-rich fruits and vegetables were the least consumed food 

groups by children <5 years (Figure 4). For a detailed breakdown of the proportions of the various 

food groups consumed during the study period, please refer to Appendix page 2-3. 

 

Figure 4. Food groups consumed by children <5 years over the study period. 
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3.2.3. Women of Reproductive Age 

Over the study period, women’s diets predominantly comprised only three of the ten 

recommended food groups: dairy products (92%), grains, roots, and tubers (90%) and pulses (68%). 

Less than a fifth of the women consumed fruits/vegetables (8%), eggs (3%) and flesh foods (8%). No 

participant consumed nuts and seeds during the study period. Appendix page 4 gives detailed 

consumption patterns among women. 

Across the three intervention arms, the intake of cereals, roots and tubers and the dairy 

products remained consistent among women during both dry and non-dry seasons. However, 

women in the intervention arm receiving animal feed combined with enhanced counselling 

reported higher consumption of dark green leafy vegetables, fruits and eggs (Figure 5). This group 

also reported a marked increase in egg consumption during the dry seasons. 

 

Figure 5. Proportion of women in the different intervention arms consuming each of the different food groups 

over the study period. 

3.3. Dietary Intake Indicators 

The difference-in-difference model results showed that, compared to the control group, 

households in arm 1 (animal feed only) were significantly associated with improvements in several 

child-specific indicators: minimum acceptable diet (OR 1.2; 95% CI 1.08 – 1.34), minimum diet 

diversity (1.15; 1.11 – 1.20) and mother’s diet diversity score (1.10 [1.01 – 1.19]). Furthermore, the 

combined intervention of animal feed and enhanced nutritional counselling (arm 2) was 

significantly associated with a decrease in child food poverty (0.89; 0.81 -0.99), increase in child 

minimum acceptable diet (1.39; 1.22 – 1.52), and an improvement in mother’s diet diversity score 

(1.21; 1.16 – 1.28) (Figure 6a). Neither intervention showed a significant effect on increasing the 

child’s minimum meal frequency compared to the control group (Figure 6a). 

An analysis of dietary indicators over the study period showed no significant differences 

between the control group and the households receiving the different interventions at the baseline 

period. However, from the first month of the nutritional counselling intervention, there was a 

significant increase in the child diet diversity score, minimum acceptable diet and decreased food 

poverty. Despite some fluctuations, the effect of the animal feed combined with enhanced 

nutritional counselling on the minimum acceptable diet was maintained throughout the study 

period (Figure 5b). Similar effects were observed in the mother’s diet diversity score, which 

remained significantly higher from the first dry season (shaded in the grey areas, Figure 6b). The 

intervention of animal feed significantly decreased child food poverty and increased likelihood of 

children attaining minimum acceptable diet and improved diet diversity for both children and 

mothers during dry periods (Figure 6b). 

Analysis from the specific food groups showed a significant monthly increase in consumption 

of cereals, legumes, nuts and seeds, and fruits and vegetables during the dry season, among 
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children 6-23 months within the households receiving animal feeds with enhanced nutritional 

counselling, in comparison to the baseline period (Appendix page 5). On the other hand, milk 

consumption for children 6-23 months remained significantly high during the dry season for 

households receiving interventions, with the effect maintained throughout the study period. For the 

control group, milk consumption was unimproved during the dry season, in comparison to the 

baseline (Appendix page 5). Detailed results of the other food groups are found in the appendix 

section. 

 

Figure 6. Likelihood of overall change in the indicators of diet diversity score (a) and seasonal change over 

time (b). 

3.4. Factors Associated with Feeding Patterns among Households, Infant, Young Children, and Women of 

Reproductive Age 

When controlling for other factors, difference-in-difference regression results showed that both 

interventions were significantly associated with a higher likelihood of attaining the dietary 

diversity scores (Table 2). The effect was particularly higher among households receiving animal 

feed combined with enhanced nutritional counseling, showing the following effects: child MDD 

(OR 2.54; 95% CI 2.30 – 2.79), child MAD (3.10; 2.66 – 3.62) and women MDD (4.22; 3.29-5.42). 

Additionally, households with herd dynamics that included purchasing animals showed an 

increased likelihood of attaining dietary diversity scores, except for minimum meal frequency 

which was significantly reduced by livestock purchases (OR 0.8; 95% CI 0.8-0.9) (Table 2). On the 

other hand, households benefitting from cash transfer programs had a significantly decreased 

likelihood of attaining the dietary diversity scores for child MDD (0.90; 0.87-0.94), child MAD (0.95; 

0.85 – 0.97) and women MDD (0.73; 0.54-0.89). 
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Table 2. Difference-in-Difference regression results on the effects of factors associated Minimum Diet Diversity 

(MDD), Minimum Meal Frequency, Minimum Acceptable Diet in children and women of reproductive age. 

 Infant and young child Women of 

reproductive age 

Dependent variables 

→ 

Factors ↓        

MDD Odds 

Ratio (95% CI) 

MMF Odds Ratio 

(95% CI) 

MAD Odds 

Ratio (95% CI) 

MDD-W Odds 

Ratio (95% CI) 

Study arm     

Control arm Reference Reference Reference Reference 

Animal feed only 1.78 (1.60,1.98)  2.19 (1.56, 3.07)  1.77 (1.53, 2.04)  1.55 (1.23, 1.89) 

Animal feed and 

enhanced 

nutritional 

counselling 

2.54 (2.30,2.79)  1.61 (1.08, 2.39) 3.10 (2.66, 3.62)  4.22 (3.29, 5.42)  

Gender     

Female Reference Reference Reference  

Male 0.83 (0.67,1.02) 1.19 (0.94, 1.51) 1.07 (1.00, 1.15) - 

Household head 

primary occupation 

    

Livestock herding Reference Reference Reference Reference 

Non-livestock 

herding 

0.47 (0.42,0.52) 1.18 (0.69, 2.03)  2.29 (2.02, 2.60)  2.81 (2.24, 3.54)  

Household head 

education status 

    

Received formal 

education 

2.33 (2.10,2.60) 1.53 (0.74, 3.16)  0.47 (0.40, 0.57)  0.93 (0.70, 1.24) 
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No formal 

education 

Reference Reference Reference Reference 

Women’s primary 

occupation 

    

Livestock herding Reference Reference Reference Reference 

Non-livestock 

herding 

1.75 (1.62,1.89)  1.43 (1.09,1.88) 1.21 (1.13, 1.30)  2.41 (1.93, 3.01) 

Women’s education 

status 

    

Received formal 

education 

3.02 (2.69,3.38) 2.53 (1.19, 5.38)  0.93 (0.78, 1,11) 5.29 (3.91, 7.18) 

No formal 

education 

Reference Reference Reference Reference 

Herd dynamics     

Births (count) 1.002 (1.001, 

1.004) 

1.01 (0.99, 1.02) 0.98 (0.95, 1.12) 1.21 (0.85, 1.66) 

Purchases (count) 1.03 (1.01,1.06) 0.84 (0.76,0.93) 1.02 (1.01, 1.07) 4.73 (2.53, 8.85) 

Cash transfer 0.90 (0.87,0.94) 1.08 (0.93, 1.26) 0.95 (0.89, 0.97) 0.73 (0.54, 0.89) 

4. Discussion 

This study assessed the effect of livestock feeding and nutritional counselling on dietary measures 

in infants, young children, and women of reproductive age in a pastoralist setting. Provision of animal 

feeds alone, and when combined with nutritional counselling were both associated with a significant 

increase in child minimum dietary diversity (MDD), minimum acceptable diet (MAD), women’s 

minimum dietary diversity (W-MDD) and decrease in child food poverty both overall, and during the 

dry season. Enhanced nutritional counseling significantly increased MDD, MAD and decreased child 

food poverty from the first month of intervention. The specific foods contributing to these 

improvements included cereals, legumes, nuts and seeds, milk and milk products, fruits, and 

vegetables. Milk consumption for children aged 6-23 months remained significantly higher in 

intervention groups both during the dry season and throughout the study period. However, there was 

no significant increase in the consumption of meat, fish, and eggs in intervention groups over the study 

period. 
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Sustaining milk consumption in human populations through the provision of animal feeds has also 

been documented in pastoralist settings in Ethiopia and Somalia.[17] The connection between animal 

health and human health is well established, with significant implications for food safety and security 

through the maintenance of healthy livestock.[30,31] Additionally, this link has economic and social 

impacts, influencing trade, income and livelihoods in these regions which have a low consumption of 

nutrient-dense foods. [31,32] 

High dietary diversity scores are positively associated with better nutritional status for both 

children and women.[33,34] However, these scores have been particularly low in pastoralist settings due 

to limited consumption of nutrient-dense foods such as animal source foods, fruits, and vegetables.[14] 

These communities primarily rely on milk, cereals, legumes, nuts and seeds for their nutrition intake, a 

pattern observed in our study, and corroborated by other research in pastoralist areas. [35] The cultural 

context of pastoral communities, where livestock is regarded as a sign of wealth, partly explains this 

dietary pattern.[20] Additionally, negative perceptions within this community limit the consumption of 

chicken, fish, fruits, and vegetables.[36] 

Nutritional counseling has been observed as an effective method for improving intake of these 

foods, as evidenced both in our study, and in other studies conducted in Malawi and Ethiopia.[37–39] 

This approach may be further enhanced by increased milk production which contributes to income 

generation in the household which may be used to purchase other food groups.[40] Women have been 

identified as a significant pathway to improving child nutrition outcomes and their economic 

empowerment enhances prioritization of food purchase for the household.[41] 

Interestingly, an increased proportion of children consuming breastmilk was observed among 

older children between three and four years of age. This trend may be explained by the practice of short 

birth intervals which results in extended breastfeeding periods for older children.[42] However, despite 

the benefits of continued breastfeeding, the lack of dietary diversity in complementary foods can lead to 

nutrient deficiencies and increased vulnerability to malnutrition. 

Cash transfer programs have been implemented in pastoralist communities to provide immediate 

financial relief, enabling households to purchase food and other essential items during critical dry 

periods.[43] Although the study found a negative association between cash transfers and high dietary 

diversity scores, the programme has been shown to positively influence household nutrition, 

particularly benefiting women.[44] This negative association may be explained by the fact that the social 

safety net programs already target the vulnerable population that is already experiencing 

undernutrition, and longer-term investment is required to observe positive effects, or the cash transfers 

not targeting women as primary beneficiaries given their role in family feeding. 

Limitations: We examined qualitative food consumption patterns in the preceding 24-hour during 

the 2-year period but excluded quantitative food consumption data. Although this data is important in 

reflecting dimensions of dietary quality of micronutrient adequacy and reduce the chance of recall bias, 

qualitative data is usually used as a proxy for individual and household dietary diversity. Similarly, 

studies have reported a low probability of bias in the dietary assessment of recall bias among the 24-

hour dietary assessment using both quantitative and qualitative methods.[45] 

5. Conclusions 

Provision of animal feed among pastoralist communities combined with enhanced nutritional 

counseling during critical dry periods have been associated with higher dietary diversity scores both 

among women and children <5 years. These two interventions can be productively applied in these 

regions to reduce the risk of malnutrition, with nutritional counselling targeting a change in community 

perception towards the uptake of other animal source foods, fruits, and vegetables. 
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Appendix A 

Table A1. Recommended food groups consumed by infants and children <60 months during the baseline 

period. 

Food group 
Infant <6 months 

(n=269) 

Children 6-23 months 

(n=1009) 

Children 24-59 months 

(n=367) 

Breast milk (Exclusive) 244 (90%) 74 (7%) -  

Breast milk (non-exclusive) 28 (10%) 1025 (93%) 122 (32%) 

Breastfed and non-milk liquids 15 (6%) -  -  

Breastfed and animal milk 10 (4%) -  -  

Tubers, roots, and cereals 3 (1%) 613 (58%) 348 (92%) 

Pulses/legumes & nuts 2 (1%) 371 (34%) 254 (67%) 

Dairy products 3 (1%) 898 (82%) 357 (95%) 

Flesh foods -  29 (3%) 23 (6%) 

Eggs -  7 (1%) 3 (1%) 

Vitamin A-rich fruits and 

vegetables 
-  19 (2%) 10 (3%) 

Other fruits & vegetables 1 (<1%) 93 (8%) 44 (12%) 
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Table A2. Recommended food groups consumed by children <60 months during the study period. 

 Children 6-23 months Children 24-59 months 

Food group Overall Intervention 

arm 1 

Intervention 

arm 2 

Control P value Overall Intervention 

arm 1 

Intervention 

arm 2 

Control P value 

Breastmilk 87.0% 84.6% 89.8% 86.6% 0.093 31.6% 29.9% 34.1% 30.9% 0.131 

Dairy products 82.4% 82.3% 84.9% 79.9% 0.356 97.6% 97.6% 98.4% 96.8% 0.06 

Tubers, roots, and cereals 78.4% 77.8% 79.9% 77.4% 0.821 94.7% 93.3% 94.8% 96.0% 0.423 

Pulses/legumes & nuts 47.7% 45.9% 50.9% 46.2% 0.424 66.4% 61.8% 70.6% 66.6% 0.072 

Other fruits & vegetables 15.7% 8.5% 25.4% 11.2% <0.001 16.9% 9.2% 26.5% 14.4% <0.001 

Flesh foods 7.4% 2.7% 9.1% 10.4% 0.092 6.4% 4.3% 6.8% 8.2% 0.057 

Vitamin A-rich fruits and vegetables 4.8% 1.4% 7.1% 2.1% 0.009 5.1% 1.2% 7.9% 3.3% <0.001 

Eggs 1.6% 1.0% 2.1% 1.2% 0.214 1.4% 1.1% 1.1% 2.1% 0.015 

Eggs/ flesh foods 7.7% 2.9% 9.9% 10.5% 0.066 6.7% 4.4% 7.2% 8.7% 0.018 

Fruits/vegetables 16.5% 8.6% 27.1% 11.6% <0.001 17.6% 9.5% 27.8% 14.9% <0.001 
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Table A3. Recommended food groups consumed by women of reproductive age during the study period. 

 Baseline Study period  

Food group Women 

(n=1734) 

Intervention 

arm 1 

Intervention 

arm 2 

Control P value 

Dairy products 92.7% 92.8% 91.4% 91.3% 0.573 

Grains, roots, and tubers 92.2% 89.8% 90.0% 90.6% 0.892 

Pulses 72.8% 66.5% 70.8% 67.3% 0.166 

Other vegetables 15.1% 10.7% 27.2% 13.2% <0.001 

Flesh foods 8.2% 5.5% 9.0% 8.7% 0.058 

Dark green leafy vegetables 1.7% 6.0% 8.8% 3.2% 0.037 

Other vitamin-A rich fruits and 

vegetables 

1.0% 1.4% 3.7% 2.0% 0.002 

Eggs 0.6% 1.0% 2.0% 7.1% 0.035 

Other fruits 0.3% 1.2% 1.2% 1.7% 0.060 

Nuts and seeds 0% 0% 0% 0%  
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Figure A1. Likelihood of overall change in the indicators of diet diversity score (a) and monthly change over time (b). Dry seasons are shown in grey. 

a)

c)

b)

d)
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