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Introduction and objectives
Helen Keller International (HKI), its local partners the Nepal National Social Welfare Association (NNSWA), the MoHP, and the Ministry of Agriculture and Cooperatives (MOAC) have implemented the USAID funded “Action against Malnutrition through Agriculture” (AAMA) project since 2008, in Kailali and Baitadi districts and in Bajura district since 2010. The project integrates agriculture and health interventions to reduce malnutrition among children aged 0-24 months and women of reproductive age. The homestead food production (HFP) component focuses on increasing households’ year round access to nutritious foods and is linked to a second component that delivers nutrition education and BCC on a package of proven Essential Nutrition Actions (ENA).
 
This endline survey was conducted in Kailali district to assess the project achievements. The survey was also conducted in neighbouring Bardiya district, which served as a non-randomized opportunistic comparison group. The objective of the survey was to assess the nutritional status of children below 24 months of age and evaluate change in practices related to the intervention activities (HFP and ENA) in the intervention district of Kailali.  

Methodology
The survey covered children 0-24 months of age and their mothers, selected randomly from VDCs of these two districts. The survey used a thirty cluster sampling method proportionate to population size, with each ward representing a cluster. In Bardiya and Kailali, 540 and 690 mothers with children less than 24 months of age were selected, respectively. Two days training of supervisors and enumerators were organized. Data were collected simultaneously from selected clusters of Kailali and Bardiya. During data collection, female community health volunteers (FCHVs) of selected clusters were contacted and their support utilized to identify the appropriate households. 

The household questionnaire used was identical to the baseline survey questionnaire, and  covered demographic characteristics of responding mothers; IYCF and nutrition knowledge; attitudes and practices and other behavioural determinants; market access and use of information; women’s decision making power; household food security and diet diversity; sanitation and hygiene practices; and agricultural practices and use of land. Anthropometric measurements of children and mothers were performed. The concentration of hemoglobin in the blood of children and mothers were measured using the HemoCue® system. A GPS machine was also used to plot the position of the responding household. Data quality was monitored by supervisors from PHIDReC, HKI and its partners. 

This survey received ethical approval from the Nepal Health Research Council. In addition, research approval was obtained from both District Public Health Offices. Mothers and household heads were also informed about the survey and consent was obtained before interview and anthropometric/haemoglobin measurements.

The data were entered and analyzed using SPSS version 11.5. The descriptive analyses were computed comparing the findings of Kailali and Bardiya districts and focused on HKI project indicators.

Key findings

The project achieved or exceeded 14 of the 28 indicator targets it defined at baseline, including nutrition, the indicators for reduced stunting and underweight, increased practice of breast feeding within one hour of birth, the proportion of children 6-23 months fed appropriate frequency, diversity and vitamin A- rich animal source food and increased dietary intake by pregnant women. Similarly, the proportion of women receiving at least four ante-natal care visits increased significantly in both Kailali and Bardiya. The project did not achieve the targets for reductions in child or maternal anaemia (although it did exceed the target for women’s consumption of iron supplements during pregnancy), nor for increasing the proportion of sick children provided more breast milk and food or for improved hygiene practices. 

There was a very high prevalence of illnesses (diarrhoea, blood in stool, cough, pneumonia, difficulty breathing, and fever) in the two weeks preceding the survey in both Kailali (42.3%) and Bardiya (56.3%). The majority of the mothers were aware of feeding and breast-feeding their sick child more-than-usual, the latter of which most mothers did. More than 95% households of Kailali and Bardiya had bednets. In Kailali, use of bednets increased significantly at endline, as did the use of insecticide-treated bednets, which was higher than in Bardiya. 

In Kailali, male children were found to be more wasted, stunted and underweight than female children. A significant correlation was found with the mothers’ body mass index (BMI) and stunted and underweight children. The proportion of wasting and stunting was slightly lower among children from households with mothers participating in AAMA groups formed by HKI.

The prevalence of anaemia among mothers was 32.3% in Kailali and was higher in households with larger family sizes and illiterate mothers. 

The practice of breastfeeding within one hour of birth was relatively high in both districts (79.1% in Kailali and 71.8% in Bardiya) but exclusive breastfeeding was comparatively lower in Bardiya (51.1%) than Kailali (73.1%). Similarly, complementary feeding practices to children 6-24 months of age improved significantly in Kailali at endline, as did the mean dietary diversity. 

Mothers’ knowledge on nutrition indicators also improved in Kailali at baseline, including frequency and types of nutritious foods to be consumed during pregnancy; initiation of iron tablets during pregnancy; and time of taking vitamin A capsules after delivery. More than 80% of mothers in Kailali were advised by FCHVs, mother’s group or other community health workers about nutrition. 

About two-thirds of the households in our sample experienced some degree of food insecurity in Bardiya and less in Kailali. A greater proportion of children from food insecure households were found to be suffering from illness two weeks prior to the survey in both the districts. Mothers from food insecure households were shorter, weighed less and had lower haemoglobin levels than those in more food secure households.

With regard to HFP practices, the project achieved the target for increased number of micronutrient-rich vegetables cultivated by the household and the proportion of households with an improved garden increased markedly, but the target for households with “developed” gardens was not achieved. In Kailali, 89.5% of households had home gardens. The median number of vegetables grown in the home garden during the survey period was 2 in both Kailali and Bardiya and the mean production of micronutrient-rich vegetables was three times higher at endline than at baseline. The median number of chickens per household was 7 in Kailali and 4 in Bardiya. Only 15.7% households in Kailali had improved breeds of chicken. 

[bookmark: _Toc344389147][bookmark: _Toc344464358][bookmark: _Toc352687955][bookmark: _Toc358290410][bookmark: _Toc358293348][bookmark: _Toc358390486][bookmark: _Toc358534787]Women’s reported influence over decisions regarding use of income generated from HFP increased markedly and exceeded the target two-fold. The median income by selling vegetables and fruits within the last two months preceding the survey was Rs. 1000 in Kailali and Rs. 1500 in Bardiya. A majority of households in Kailali (60.0%) expended the income by selling garden products on household expenditure. The proportion of households earning money by selling poultry products were 10.6% in Kailali and 4.3% in Bardiya and most of them used that money on household expenditure in both districts. 
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Poverty, household food insecurity and malnutrition are prevalent in Nepal. Forty-one percent of children under five years of age are stunted, 11% are wasted and 29% are underweight. In addition, 46% of children are anemic. Currently 1-in-10 children below the age of 6 months is stunted (11.6%), underweight (16.2%) and wasted (12.3%). Although malnutrition is a serious public health problem throughout Nepal, the situation is more critical in the Far Western Development Region (FWDR) of the country. For example, the proportion of stunted children is 46% and the prevalence of anemia among children 6-59 months is 52% in the FWDR[footnoteRef:1], compared to 48% nationally. The Human Development Index score for the FWDR of Nepal is 0.404, compared to the national average of 0.471.  [1:    Nepal Demographic and Health Survey. Ministry of Health and Population, New ERA, ICF International, 2011.] 


The limited availability, variety and quality of nutritious food, as well as high poverty rates contribute to the high rates of stunting, underweight (low weight for age) and anaemia in the Mid- and Far-Western Regions. Growth faltering begins in-utero and occurs in the first two years of life, during which children undergo rapid growth and therefore require increased nutrients. Currently, 1 in every 10 children below the age of 6 months is stunted (11.6%), underweight (16.2%) and/or wasted (12.3%). Among children below 24 months, the prevalence of anaemia is greater than 70% representing a problem of severe public health significance[footnoteRef:2]. The low status of women in these communities, sub-optimal maternal nutrition, the general lack of knowledge about adequate nutrition and health contributing to poor child feeding, care and hygiene practices, all play an important role in the high prevalence of malnutrition across Nepal. [2:  Iron Deficiency Anemia - Assessment, Prevention and Control: A Guide for Programme Managers. WHO/UNICEF/UNU, 2001.] 


Several international and bilateral agencies, international/non-governmental organisations are engaging with the Government of Nepal (GoN) to curb malnutrition among children and mothers in the country. Helen Keller International (HKI), the Ministry of Health and Population (MoHP), the Ministry of Agriculture and Cooperatives, and local NGO partners implemented the USAID funded “Action against Malnutrition through Agriculture” (AAMA) project from 2008 in Kailali, and Baitadi and from 2010 in Bajura, three districts in the FWR of Nepal. This project integrates agriculture and health interventions to address malnutrition among children aged 0-24 months and women of reproductive age and improve household food insecurity. The project uses a homestead food production (HFP) model that focuses on increasing households’ year-round access to nutritious foods as a platform to deliver educational messages on a package of proven Essential Nutrition Actions (ENA) to households with children less than two years of age.  

To assess the progress of the AAMA project, HKI, through the Public Health and Infectious Disease Research Center (PHIDReC), conducted this endline survey in Kailali and in neighbouring Bardiya district, which was selected at baseline to serve as an “opportunistic” external comparison group.   The survey was conducted from March to June, 2012. This final report covers objectives, methodology used in the survey, findings, conclusion and recommendations. 
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This endline survey assessed the nutritional status of children below 24 months of age and homestead food production (HFP) and Essential Nutrition Actions (ENA) and behaviour change-communication (BCC) related practices in Kailali (program) and Bardiya (comparison) districts. 

The survey included the following specific objectives:

a) Determine the proportion of underweight, wasted and stunted of children of age 0-24 months
b) Assess knowledge and practice of exclusive breastfeeding and complementary feeding
c) Describe perceptions of food security and homestead food production, consumption and marketing practices
d) Describe hygiene related behaviours
e) Determine women generating HFP income by selling garden and/or poultry products

Indicators calculated with data

a) Proportion of underweight, wasted and stunted 0-24 months children
b) Proportion of infants 0-5.9 months who received only breast milk during the previous day 
c) Proportion of children 6-24 months of age receiving foods from ≥4 food groups during the previous day
d) Proportion of children 6-24 months of age receiving solid, semi-solid or soft foods the minimum number of times or more in the previous day
e) Proportion of children 6-24 months who consumed Vitamin A- and iron-rich plant/animal-source foods during previous 24 hour period 
f) Proportion of households with improved HFP  
g) Proportion of food insecure households
h) Proportion of mothers or child caretakers practicing adequate hygiene-related behaviors 
i) Proportion of mothers and other caregivers able to cite correctly ENA messages on exclusive breastfeeding 
j) Proportion of mothers and other caregivers able to cite correctly ENA messages on appropriate quantity, frequency and diversity (plant and animal source additions) of complementary foods and feeding of the sick child
k)  Percent of women generating income by selling garden and/or poultry products
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The endline survey was conducted in Kailali and Bardiya, the Terai districts located in the mid and far western region of Nepal. HKI has been implementing the AAMA model in Kailali since October 2008, and neighboring Bardiya district was selected as a comparison district at baseline. Kailali and Bardiya districts have a total population of 770,279 and 426,946, respectively. There are relatively large numbers of activities by non-governmental organizations in both districts.

The survey covered children 0-24 months of age and their mothers, who were selected from rural VDCs; municipalities were excluded. Anthropometric and haemoglobin measures were taken for both children and mothers. Mothers or children’s caretakers (fathers or grandmothers) were also interviewed with selected questions on socio-economic status and other related variables. A total of 540 and 689 interviews, anthropometric and haemoglobin measurements were conducted in Bardiya and Kailali, respectively.

[bookmark: samplingkpc3][bookmark: _Toc329791815][bookmark: _Toc344389155][bookmark: _Toc344464366][bookmark: _Toc352687963][bookmark: _Toc358290417][bookmark: _Toc358293355][bookmark: _Toc358390493][bookmark: _Toc358534794]Sample size and sampling

The sample size required for the survey was calculated using the formula for cluster sampling.

Sample size calculation for Bardiya (Mid Western Terai): 

Using the prevalence of under five aged children (-2SD) stunting of Mid Western Terai (P=42.1%, NDHS, 2006), the sample size will be 491 for Bardiya.
p=0.421 and q=0.579
Z= 1.96 (5% level of significance) =2 (approximately)
L= allowable error = 15% of p=0.063
Design effect =2 (usually it is taken 2 in nutrition survey with cluster sampling)
n=Design effect * 4pq/L2
= 2x4x0.421x0.579/0.063x0.063=491

Sample size calculation for Kailali (Far Western Terai): 

Using the prevalence of under five aged children (-2SD) stunting of Far Western Terai (P=43.1% NDHS, 2006), the sample size will be 478 for Kailali.
p=0.431 and q=0.569
Z= 1.96 (5% level of significance) = 2 (approximately)
L= allowable error = 13% of p=0.056
Design effect =2 (usually it is taken 2 in nutrition survey with cluster sampling)
n=Design effect * 4pq/L2
= 2x4x0.431x0.539/0.056x0.056=626

In calculating the sample size, the design effect of 2 was taken into consideration. Using 10% non-response rate, the sample size for Bardiya was 540 and for Kailali was 689. We conducted 540 and 696 interviews and anthropometric measurements and haemoglobin measurements in Bardiya and Kailali districts respectively.

The survey used a probability sampling proportionate to population size. Cluster sampling was used to make the study more representative and for rapid data collection. Thirty-cluster sampling was used for the survey and each ward (a subdivision of a VDC) represented a cluster. A sampling frame of children less than 24 months of age by ward was prepared and cumulative frequency of children was prepared. Sampling interval was calculated dividing total number of children less than two years of age in sampling frame of each district by 30 (required number of clusters). The first cluster from the sampling frame was selected randomly using a random number table and other clusters were selected based on systematic sampling adding the calculated sampling interval. In Bardiya, 18 women with children less than 24 months of age were selected in each cluster for a total sample size of n=540. In Kailali, 23 women with children less than 24 months of age were selected in each cluster for a total sample size of n=696. If the desired number of women with children less than 24 months of age were not available in the selected cluster (ward), mothers from an adjoining ward were included. 
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Field supervisors and enumerators were selected by the Public Health and Infectious Disease Research Center (PHIDRec) and HKI. Field supervisors were staff from PHIDReC, with substantial prior experience in survey research. In addition to their academic background, enumerators were selected based on previous work experience in health survey research and/or data collection. Both supervisors and enumerators were given 2-day training and orientation sessions, which concentrated on the selection methods of the study population, detailed review of the questionnaire, use of geographical positioning system (GPS) and practice taking anthropometric and haemoglobin measurements and interviews. 
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Two sets of instruments, including a) a semi-structured quantitative/qualitative questionnaire and b) anthropometric/haemoglobin assessment instruments (scales, HemoCue® machines, safety lancets, cuvettes) and GPS machines were used for the study. 

The questionnaire covered demographic characteristics of responding mothers and their household, infant and young child feeding (IYCF) and nutrition knowledge, attitudes, practices and other behavioural determinants, market access and use of information, women’s decision making power, household food security and dietary diversity, sanitation and hygiene practices, homestead food production practices and use of land, maternal and child health and growth monitoring. 

Anthropometric measurements were used to measure the height and weight of children and mothers. The concentration of hemoglobin in the blood of children and mothers was measured using the HemoCue® system and GPS machines were used to collect altitude data for each sample household. 
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The enumerators collected data from selected clusters from 29 March to 17 April, 2012. Before data collection began, support letters from the District Public/Health Offices of Kailali and Bardiya were obtained and the offices were informed about the survey objectives and process. Female community health volunteers (FCHVs) were contacted and their support was utilized to identify households with children less than 24 months of age. Four teams of enumerators collected data in each district. On average, one and half hours were required to complete the interview and take anthropometric and haemoglobin measurements in each household. 

Anthropometric measurements

The age of each subject child was taken in completed months and verified using birth certificates, if available. The height of the child was measured by using a height measuring board. The height of the mother was measured using a height measuring scale. The weight of the children and mothers were measured by using a digital weighing scale. The apparatus used were readable to a one decimal point in kilograms. 

Haemoglobin measurements
The concentration of hemoglobin in the blood of children and mother were measured by trained enumerators using the HemoCue machine. Each mother was asked for her consent to participate in the haemoglobin test of both mother and child. A sterile lancet was used to prick blood from fingers and immediately put on microcuvettes, which were placed in the HemoCue machine calibrated to zero. The haemoglobin content in the blood was then displayed within one minute and recorded in the questionnaire.

Geographical Positioning System (GPS)

GPS machines were also used to locate the geographic position of the responding household and included information on elevation and cardinal direction. 
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Data collection was closely monitored by field supervisors throughout data collection. The central team at PHIDReC and HKI also provided guidance and supervision to ensure quality of data was maintained. At the end of each day, collected data were checked by PHIDReC supervisors for completeness and correctness. Suggestions were given to the enumerators to correct any mistakes by returning to the households to verify and complete the information. Regular communication between the field team, the supervising team at PHIDReC and HKI ensured quick resolution of any problems identified. 
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This survey received ethical approval from the Nepal Health Research Council and the District Public Health Offices in both districts. Before conducting the survey in a selected ward, FCHVs were informed of the objectives of the study. The study was explained to the selected mothers and household heads and consent was obtained from them before the interview and anthropometric/haemoglobin measurements.
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A data management process was developed that incorporated a system of editing and documentation during all stages of the study. All data forms underwent multiple checks for completeness, clearness and consistency by field supervisors and were further reviewed by PHIDReC. The data was entered and analysed using SPSS version 11.5.

A descriptive analysis was carried out that focused on predefined HKI project indicators and proportions from the two districts were compared. 

Calculation for anthropometry

All anthropometric calculations followed standard World Health Organisation (WHO) procedures using Anthroplus software. The weights and lengths of the children were used to compute age- and sex-specific z-scores for weight-for-age (WAZ), weight-for-length (WHZ), and length-for-age (HAZ). Underweight, wasting, and stunting among children were defined as WAZ, WHZ, and HAZ less than -2 SD below the 2006 WHO growth standards, respectively. The Z score beyond -3SD or +3SD are considered plausible but reflects extreme nutritional status limits shown below are considered implausible values. Z scores beyond the following limits were discarded.

Calculation for anaemia

Anemia among children and mothers was defined as hemoglobin < 11 g/dL and < 12 g/dL, respectively, after adjusting for the influence of altitude on hemoglobin using appropriate CDC reference values (CDC, 1989). The altitude of each household involved in the survey was measured with a hand-held global positioning device (model-eTrex H). The altitude of the households ranged from 128 to 3567 m above sea level.

Calculation for household food insecurity

Household food insecurity was assessed using the Household Food Insecurity Access Scale (HFIAS) developed by the Food and Nutrition Technical Assistance (FANTA) project. The HFIAS tool consists of nine questions that are believed to capture all three core domains that reflect a household’s inadequate access to food. The data analyzed for this study were based on the answers to five questions that were similar to those of the HFIAS tool and were therefore used as a proxy for the full HFIAS tool. 

The questions used were as follows:
1. In the past 12 months, were you ever worried that food would run out before you got money to buy more?
2. In the past 12 months, were you not able to feed your children nutritious animal-source foods like eggs and meat because you could not afford it?
3. In the past 12 months, did you or any of your family members ever eat less than usual because you felt there was not enough money to buy food?
4. In the past 12 months, did you or any of your family members ever skip a meal because there was no money to buy food?
5. In the past 12 months, how often did food stored in your home run out and there was no money to buy more?

Each question had four response options—never, rarely, sometimes, or often—which were coded in order of increasing frequency from 0 to 3. A household was classified as food insecure if the family reported experiencing any of the five conditions within the recall period (i.e., if the answer to any of the questions was “rarely,” “sometimes,” or “often”). All households that did not meet this condition were classified as food secure. The only exception was among households in which the respondent’s answer to question 1 was “rarely” but the response to all the other questions was “never.” Such households were also considered food secure. The internal consistency of the responses to the five questions was assessed using Chronbach’s alpha statistics. All the responses correlated positively, and the alpha was 0.75. Although we used a short version of the HFIAS tool, the five questions included in our analysis reflected the three core domains of household food insecurity and allowed us to estimate the overall prevalence of this variable in our sample. If anything, we conjecture that the limited number of questions used underestimated the prevalence of household food insecurity among our study households.
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Most of the mothers were in the 20-35 year age group in both Bardiya (81.5%) and Kailali (87.4%) districts, followed by mothers less than 20 years of age (Table 1). A majority of them were illiterate, but this declined from baseline. In Kailali, 44.6% of mothers at endline were illiterate compared to 64.2% at baseline; in Bardiya it declined from 60.5% to 39.1%. The majority of mothers in Bardiya belonged to disadvantaged Janajati groups (53.1%), while in Kailali, the majority came from disadvantaged non-dalit terai caste groups (53.6%). Dalit mothers constituted 12.8% and 10.9% of the total in Bardiya and Kailali districts, respectively. Most of the children were more than 12 months of age (48.0% in Bardiya and 41.1% in Kailali) and there were more boys than girls in both districts. 
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	Characteristics
	Baseline Kailali
%
n=497
	Endline Kailali
%
n=696
	Baseline
Bardiya
%
n=466
	Endline Bardiya
%
n=540

	Age (years)
	
	
	
	

	<20
	8.7
	11.1
	60.5
	17

	20-35
	83.7
	87.4
	
	81.5

	>35
	7.6
	1.6
	
	1.5

	Education status
	
	
	
	

	None
	64.2
	44.6
	60.5
	39.1

	Primary
	17.7
	20.0
	17.0
	17.4

	Secondary
	13.5
	29.7
	19.0
	34.6

	Higher
	4.6
	40
	3.0
	8.9

	Caste/ethnic group
	
	
	
	

	Dalit
	14.9
	10.9
	8.6
	12.8

	Disadvantaged janajati
	39.4
	11.4
	60.7
	53.1

	Disadvantaged non-dalit terai caste groups
	0.2
	53.6
	8.8
	14.1

	Religious minorities
	0.8
	-
	-
	-

	Relatively advantaged janajatis
	2.0
	0.1
	0.9
	1.1

	Upper caste group
	42.7
	24.0
	21.0
	18.9

	Age of children (months)
	
	
	
	

	<6
	26.0
	27.7
	27.0
	23.5

	6-12
	26.0
	31.2
	26.0
	28.5

	>12
	52.0
	41.1
	47.0
	48.0

	Sex of children
	
	
	
	

	Boy
	51.7
	53.9
	50.4
	53.0

	Girl
	48.3
	46.1
	49.6
	47.0






Hygiene and sanitation

Most of the households in Bardiya and Kailali had improved drinking water facilities (piped water, tube wells/hand pumps, public taps), with only 3.1% of the former and 4.1% of the latter depending on unprotected waters sources, such as rivers, ponds, springs, open and dug wells.  

Households with toilets at endline (49.3%) increased significantly in both Kailali and Bardiya compared to baseline (from 28.7% to 49.3% in the former and from 57.4% to 27% in the latter). Among the households with toilet facilities, the majority in Kailali had sanitary toilets (77.6%), while the majority in Bardiya had pit toilets (57.1%) (Table 2). 
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	Indicators
	Baseline Kailali
%
	Endline 
Kailali
%
	Baseline 
Bardiya
%
	Endline 
Bardiya
%

	Improved water sources
	
	
	
	

	Piped water
	3.0
	3.6
	0.4
	5.7

	Tube well/hand pump
	50.4
	87.6
	91.8
	88.7

	Public tap
	19.0
	4.6
	5.2
	2.2

	Unprotected water sources
	
	
	
	

	River/pond/spring
	4.6
	1.4
	NA
	0.0

	Open well, dugwell
	23.0
	2.7
	NA
	3.1

	Households with toilet
	28.7
	49.3
	27.0
	57.4

	Types of toilet
	
	
	
	

	Sanitary toilet
	66.2
	77.6
	39.2
	42.9

	Pit toilet
	33.1
	22.4
	55.2
	57.1



The number of mothers using soap to wash their hands on the preceding day of the survey has substantially improved compared to the baseline, with approximately 90% in Bardiya and 96% in Kailali having done so. Similarly, a large number of mothers in Bardiya and Kailali washed their hands with soap after their child defecated (Table 3).
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	Indicator
	Baseline
Kailali
%
	Endline
Kailali
%
	Baseline
Bardiya
%
	Endline
Bardiya
%
	p-value*
	p-value**

	Mothers using soap to wash hands on the preceding day of the survey
	34.8 (168)
	95.7
	74.2
	90.6
	0.000
	0.000

	After child’s defecation
	-
	89.5
	47.6
	75.5
	-
	0.000

	After defecation
	-
	95.9
	32.6
	86.3
	-
	0.000

	Before feeding children
	8
	33.3
	32.6
	22.1
	0.000
	0.000

	Hand washing of children before feeding
	-
	21.0
	13.7
	17.2
	
	0.039

	Before cooking food
	8.7
	32.4
	4.3
	19.6
	0.000
	0.000

	Proportions of mothers or child caretakers washing hands at all four key occasions (first four of above)
	5(<1)
	6.5
	12.7
	4.3
	0.000
	0.091


*p-value comparing baseline Kailali and endline Kailali               **p-value comparing endline Kailali and endline Bardiya
[bookmark: chapter4kpc3][bookmark: _Toc344389165][bookmark: _Toc344464376][bookmark: _Toc352687973][bookmark: _Toc358290426][bookmark: _Toc358293364][bookmark: _Toc358390502][bookmark: _Toc358534803]Chapter 4
[bookmark: findingskpc3]Findings

Key project indicators

In this section, we present the key project indicators (nutritional status of and anaemia among children and mothers, hygiene and sanitation, maternal care including antenatal, delivery and postnatal care, integrated management of childhood illness, and the food insecurity situation) at baseline and end line for the intervention district Kailali and the comparison district Bardiya (Table 4). 

The project achieved or exceeded 14 of the 28 indicator targets it defined at baseline, including nutrition, reduction in stunting and underweight, increased practice of breast feeding within one hour of birth, the proportion of children 6-23 months of age fed a variety of foods, availability and frequency of feeding vitamin A-rich animal source foods, use of oral rehydration therapy (ORT) for the treatment of diarrhoea, and increased dietary intake by pregnant women. The project did not achieve the targets for reductions in child or maternal anaemia (although it did exceed the target for women’s consumption of iron supplements during pregnancy), nor for increasing the proportion of sick children provided more breast milk and food or for improved hygiene practices.

With regard to homestead food production (HFP) practices, the project achieved the target for increased number of micronutrient-rich vegetables cultivated by the household. The proportion of households with an improved garden increased markedly, but the target for households with “developed” gardens was not achieved. The mean production of micronutrient-rich vegetables was three times higher compared to baseline. Women’s reported influence over decisions regarding use of income generated from HFP increased markedly and exceeded the target two-fold. 
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	Indicators
	Baseline value 
(95% CI)
	Endline value (95% CI)
	Final target
	p-value*

	Underweight in children 0-24 months 
	30.6%
(26.4-34.7)
	20.7%
(17.6-23.7)
	21%
	0.000

	Stunting in children 0-24 months 
	28.9%
(24.8-32.9)
	18.3%
(15.4-21.1)
	23%
	0.000

	Wasting
	8.5% 
(6.0-10.9)
	20.1% (17.1-23.0)
	6.3%
	0.0004

	Anaemia in children 6-24 months
	57.7%
(53.2-62.1)
	48.8%
(45.1-52.5)
	40%
	0.001

	Anaemia in women of reproductive age
	36%
(31.7-40.2)
	32.3%
(28.8-35.7)
	21%
	0.195

	Proportion of women who reported taking full 180 days of iron supplements in previous pregnancy
	43.8%
(39.3-48.2)
	86.7%
(84.1-89.2)
	53.8%
	0.000

	Proportion of households with “developed and improved” HFP 
	11.6%
	59.7%
	30%
	NA

	Mean number of MN-rich vegetable cultivated by HH each year
	2
	5.78
	5
	NA

	Mean number of improved chickens owned per household
	0
	9.6 
	3
	NA

	Mean production (in Kg) of MN-rich vegetables over 2 month period
	45.4 Kg
	156.9 Kg
	60 Kg
	NA

	Percent of women with any form of HFP generated income by selling garden and or poultry products
	<1%
(0.11-1.8)
	13.8% 
(6.9-20.6)
(n=96)
	15%
	0.045

	Number and percent of HHs purchasing animal source foods with income generated by sales of garden products
	<1%
(0.11-1.8)
	0.6%
(0.02-1.1)
	15%
	0.013

	Proportion of children born in past 24 months who were put to the breast within 1 hour of birth
	59.9%
(55.5-64.2)
	79.1%
(76-82.1)
	75%
	0.000

	Proportion of infants 0-5.9 months who received only breast milk during the previous day 
	79.1%
(75.4-82.7)
	82.9%
(80.1-85.6)
	80%
	0.101

	Proportion of children 6-24 months of age receiving foods from 4 or more food groups during the previous day
	20.8%
(17.1-24.4)
	78.3%
(75.2-81.3)
	31%
	0.000

	Proportion of children 6-24 months of age receiving solid, semi-solid or soft foods the minimum number of times or more in the previous day (2 or more times for children 6-8 months of age and 3 or more times for children 9-23 months of age)
	6-8 mos: 39.6%
(35.2-43.9)
9-23 mos: 52.5%
(48.1-56.9)
	62.5%
(58.94-66.1)

91.9%
(89.87-93.9)
	50%


62.5%
	0.000


0.000

	Proportion of children 6-24 months of age who consumed iron rich animal source foods during previous 24 hour period
	15.2%
(12-18.3)
	25.6%
(22.3-28.8)
	30%
	0.000

	Proportion of children 6-24 months of age who consumed vitamin A rich animal source food
	5.2%
(3.2-7.1)
	32.4%
(28.9-35.8)
	20%
	0.000

	Proportion of children 6-24 months of age consumed iron rich plant source food
	32.2%
(28.0-36.3)
	43.3%
(39.6-46.9)
	-
	0.000

	Proportion of children 6-24 months of age consumed vitamin A rich plant source food over previous 24 hour period
	42.6%
(38.1-47.0)
	54.7%
(51.0-58.3)
	60%
	0.000

	Proportions of mothers or child caretakers washing hands at all four key occasions
	<1%
(0.1-1.8)
	6.5%
(4.6-8.3)
	10%
	0.000

	Proportion of sick children receiving increased breast feeding
	37.3%
(32.9-41.6)
	46.8%
(43.1-50.5)
	57%
	0.001

	Proportion of sick children 6-24 months fed same or more during illness
	42.5%
(38.1-46.9)
	40.9%
(37.2-44.5)
	62%
	0.580

	Proportion of children 6-24 months receiving homemade or ORT during most recent episode of diarrhoea
	(9.6%)
(8.2-13.7)
	66.8%
(63.3-70.2)
	28%
	0.000

	Proportion of women eating more during pregnancy
	10.6%
(7.8-13.3)
	66.7% 
(40.0-93.3)
(n=12)
	20%
	0.000

	Proportion of mothers of children <24 months receiving VAS within 42 days of last delivery
	69.4%
(65.2-73.5)
	90.1%
(87.8-92.3)
	85%
	0.000

	Proportion of children 6-24 months receiving VAS every six months
	-
	85.7%
(83.1-88.3)
	-
	NA

	Proportion of children 12-24 months receiving de-worming treatment every six months
	-
	78.6%
(75.5-81.6)
	-
	NA

	Percentage of women with home gardens/poultry having major control of decisions on the utilization of income generated
	4.4%
(2.5-6.2)
	53.1%
(49.3-56.8)
	25%
	0.001


*p-value comparing baseline and endline 

Some of the results are described in greater detail below. 
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A substantial proportion of mothers in both districts consulted with doctors or medical assistants for antenatal care (ANC) check-ups (96.3% in Kailali and 94.9% in Bardiya). These figures were much higher than at baseline (Figure 1), with significant improvements seen in Kailali. It should be noted that the improvements in ANC visits in Bardiya may be due to the existence of different interventions, such as SUAAHARA, the five-year USAID funded nutrition project. 
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[bookmark: figure1kpc3]Figure 1: Proportion of women consulting doctors/medical assistants during ANC visits



In Bardiya, 28.3% of mothers received ANC from skilled health workers (doctors, staff nurses, auxiliary nurse midwives or ANMs), while 35.5% did in Kailali. Similarly, 80% of mothers in Bardiya and 87.7% of mothers in Kailali received four ANC visits during their last pregnancy (Table 5). Most of the mothers were found to be consuming iron/folic acid tablets during their last pregnancy in both the districts. In Bardiya, 43.9% of mothers received delivery services from skilled health workers during their last delivery, while 43.4% of mothers in Kailali did. A large proportion of children received health care after delivery in both districts (78.0% in Bardiya and 68.1% in Kailali). Nurses and ANMs examined the majority of newborns, followed by doctors and maternal and child health workers (MCHW).
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Table 5: Antenatal, delivery and post-natal care
	Indicators
	Baseline Kailali
%
	Endline Kailali
%
	Baseline Bardiya
%
	Endline Bardiya
%

	Person involved in ANC 
	
	
	
	

	Skilled HW (Doctor/Staff nurse/ANM)
	58.1
	35.5
	87.6
	28.3

	HA/AHW
	-
	16.5
	-
	50.7

	MCHW
	-
	44.3
	1.3
	15.9

	Trained Birth Attendant (TBA)
	0.4
	0.3
	0.4
	0.7

	Others (FCHV)
	
	0.7
	1.7
	2.2

	None 
	25.4
	2.7
	9.0
	2.0

	Antenatal care
	
	
	
	

	Consuming all recommended iron/folic acid during pregnancy
	75.2
	97.0
	92.3
	98.3

	Mothers receiving at least two TT vaccine
	52.5
	49.2
	93.6
	78.5

	Women taking more food during pregnancy (n=12 Kailali, n=9 Bardiya)
	
	66.7
	
	33.3

	Women having at least four ANC visit
	32.2
	87.7
	56
	80.1

	Delivery care
	
	
	
	

	Health worker assisting during delivery
	
	
	
	

	Skilled HW (Doctor/Staff nurse/ANM)
	20.7
	43.4
	32.8
	43.9

	HA/AHW
	-
	7.2
	7.9
	30.9

	MCHW
	-
	15.9
	-
	6.1

	TBA
	19.6
	14.2
	36.1
	7.4

	Others (FCHV, mother in law)
	39.9
	13.9
	20.6
	7.4

	None
	9.9
	5.6
	-
	4.3

	Post-natal care
	
	
	
	

	Health check up of children after delivery
	
	68.
	28.1
	78.0

	Within one hour
	22.5
	77.4
	3.2
	81.2

	Within 1-6 days
	15.6
	17.5
	71.6
	14.3

	More than one week
	27.5
	4.2
	8.5
	3.1

	Health worker examining newborn
	
	
	
	

	Doctor
	63.9
	28.9
	68.7
	22.6

	Nurse/ANM
	22.2
	45.4
	23.7
	40.6

	MCHW
	9.3
	21.3
	6.1
	22.3

	Others (FCHV, TBA)
	 4.6
	4.4
	-
	14.5

	Women taking vitamin A within 42 days of delivery
	70.5
	90.1
	1.5
	78.0
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A significant number of children were found to be suffering from some kind of childhood illness (diarrhea, blood in stool, cough, pneumonia, difficulty breathing, and fever) two weeks preceding the survey in Kailali and Bardiya (42.3% and 56.3%, respectively). Most of the children complained of diarrhea followed by fever in Kailali and cough in Bardiya (Table 6). The prevalence of acute respiratory infection (ARI) was 17.4% in Kailali and 26.0% in Bardiya.
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Table 6: Prevalence of illness among children two weeks preceding the survey
	Illnesses
	Kailali (n=696)
%
	Bardiya (n=540)
%

	Diarrhoea
	23.4
	25.4

	Blood in stool
	1.3
	2.6

	Cough
	15.8
	24.6

	Pneumonia
	2.3
	3.3

	Difficulty in breathing
	3.9
	9.6

	Fever
	19.8
	18.5

	Prevalence of any illness within two weeks preceding the survey
	42.3
	56.3




Mothers in Bardiya (43.7%) and Kailali (56.0%) breast-fed their ill child more-than-usual during times of illness (Table 7). Although most mothers were aware that their children need to be fed more-than-usual during times of illness, they responded feeding them less because their child showed less desire to eat.  
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	Feeding status
	Kailali (n=295)
%
	Bardiya (n=304)
%

	Breast feeding to ill children
	
	

	Less than usual
	17.4
	30.2

	Same as usual
	23.0
	24.9

	More than usual
	56.0
	43.7

	Not at all
	3.5
	1.2

	Feeding meals to ill children aged 6-24 months
	n= 71
	n= 83

	Less than usual
	46.5
	49.4

	Same as usual
	25.4
	31.3

	More than usual
	15.5
	10.8

	Not at all
	12.7
	8.4



More than 95% households of Kailali and Bardiya had bednets. Among them, 23.1% of children in Kailali and 28.4% of children in Bardiya used bednets on the night preceding the survey, with use of bednets increasing significantly in Kailali from baseline to endline (Table 8). The use of insecticide-treated bednets also increased substantially in both districts from baseline to endline. 
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	Characteristics
	Baseline Kailali (%)
	Endline Kailali 
%
	Baseline Bardiya % 
	Endline Bardiya 
%

	HHs having bednets
	74.8
	96.8
	96.1
	95.9

	Use of bednets in the previous night of the survey
	
	
	
	

	Child
	8.9
	23.1
	21.3
	28.4

	Others
	-
	72.7
	2.2
	65.3

	Use of insecticide treated bednets
	2.5
	60.5
	-
	38.5
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Nutritional status of children and mothers

In Kailali, the prevalence of wasting was found most in the 6-11 month age group, whereas stunting and underweight children were found mostly in the 12-23 month age group. Male children were more wasted, stunted and underweight than female children and overall prevalence increased as household size increased. Significant correlation was found between the mothers body mass index (BMI) and wasted, stunted and underweight children. Thin mothers’ children were more wasted (29.8%) and underweight (28.6%); however, obese mothers’ children were more stunted (25.0%). The proportion of children who were wasted and stunted was slightly lower among children of households with mothers participating in AAMA groups formed by HKI (Table 9).
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	Variables
	Wasting (<-2SD)
	Underweight (<-2SD)
	Stunting (<-2SD)

	
	Endline
	Baseline
	Endline
	Baseline
	Endline
	Baseline

	Age in months
	
	
	
	
	
	

	< 6 months
	16.9
	8.0
	11.5
	12.1
	10.9
	12.1

	6-11
	21.8
	7.0
	20.6
	14.3
	12.2
	26.6

	12-23
	21.0
	10.8
	26.4
	29.2
	26.4
	50.4

	Sex
	
	
	
	
	
	

	Male 
	20.2
	8.1
	25.1
	22.2
	21.4
	39.1

	Female
	20.0
	9.3
	15.6
	20.3
	14.7
	30.5

	Caste
	
	
	
	
	
	

	Dalit
	17.1
	9.9
	21.1
	31.0
	23.7
	46.5

	Disadvantage Janjati
	19.5
	11.6
	19.0
	20.6
	23.1
	29.1

	Disadvantage non-dalit tarai
	21.8
	-
	19.9
	-
	14.5
	100.0

	Religious group
	-
	-
	-
	-
	-
	75.0

	Advantage Janjati
	-
	-
	100.00
	-
	-
	30.0

	Upper caste
	18.1
	6.2
	22.8
	20.1
	22.3
	35.4

	Wealth quintile
	
	
	
	
	
	

	First quintile
	13.5
	10.8
	23.7
	31.1
	24.3
	48.6

	Second quintile
	17.9
	7.0
	20.9
	24.2
	23.0
	37.7

	Third quintile
	23.7
	12.1
	20.5
	18.1
	15.7
	29.5

	Fourth quintile
	16.4
	2.3
	20.9
	2.3
	17.2
	18.6

	Fifth quintile
	20.0
	0.0
	13.3
	0.0
	6.7
	0.0

	Food security
	
	
	
	
	
	

	Secure
	17.6
	6.8
	19.9
	17.6
	17.5
	29.7

	Non-secure
	21.5
	9.6
	21.3
	23.0
	19.0
	37.3

	HH size
	
	
	
	
	
	

	< 5 members
	17.4
	5.7
	18.2
	19.0
	15.7
	36.1

	6-7 members
	18.4
	12.7
	19.5
	24.6
	19.1
	37.3

	8 and more
	22.6
	8.3
	22.7
	20.8
	18.6
	32.3

	Mother education	
	
	
	
	
	
	

	No education
	21.4
	10.6
	21.6
	25.8
	17.7
	37.4

	At least primary
	19.1
	5.2
	20.0
	13.2
	18.8
	30.5

	Mother’s BMI	
	
	
	
	
	
	

	Thin (<18.5 kg/m2)
	29.8
	13.8
	28.6
	36.2
	21.4
	48.3

	Normal (18.5-25)
	16.8
	7.8
	18.6
	19.3
	18.2
	33.5

	Overweight (25-30)
	4.2
	14.3
	12.1
	14.3
	3.0
	14.3

	Obese (>30)
	-
	
	25.0
	33.3
	25.0
	66.7

	Member of AAMA group
	
	
	
	
	
	

	Yes
	19.8
	-
	21.2
	-
	16.8
	-

	No
	20.8
	-
	19.8
	-
	21.2
	-


Total                                                                   8.5                20.1                20.7                 30.6              18.3              28.9

In Bardiya, the prevalence of wasting, underweight and stunting in children was higher than in Kailali. The prevalence of underweight and stunting was lower in upper wealth quintiles, whereas there was no such correlation with regards to the prevalence of wasting. The proportion of all three anthropometric measurements was comparatively lower in children from food secure households than from non-food secure households. Similarly, as household size increased, the prevalence of all three indicators increased. However, there was improvement in these indicators among children with mothers having at least primary level and above education. 

[bookmark: _Toc344405571][bookmark: _Toc344464402]Table 10: Nutritional status of children by age group, sex, ethnicity, mother’s education, household size and mother’s BMI in Bardiya (n=540)
	Variables
	Wasting (<-2SD)
	Underweight (<-2SD)
	Stunting (<-2SD)

	
	Endline
	Baseline
	Endline
	Baseline
	Endline
	Baseline

	Age in months
	
	
	
	
	
	

	< 6 months
	20.0
	7.2
	12.6
	20.6
	12.7
	23.0

	6-11
	24.8
	9.9
	18.8
	16.5
	17.3
	24.0

	12-23
	19.3
	10.0
	30.4
	26.0
	34.6
	42.0

	Sex
	
	
	
	
	
	

	Male 
	24.1
	7.8
	25.5
	23.4
	26.9
	36.8

	Female
	17.1
	10.7
	20.9
	20.9
	23.3
	28.1

	Caste
	
	
	
	
	
	

	Dalit
	23.2
	10.0
	31.9
	30.0
	31.9
	47.5

	Disadvantage Janjati
	23.1
	8.9
	23.0
	20.8
	23.0
	27.2

	Disadvantage non-dalit tarai
	17.3
	17.1
	23.7
	31.7
	24.0
	46.3

	Religious group
	-
	-
	-
	50.0
	-
	-

	Advantage Janjati
	-
	-
	33.0
	-
	50.0
	-

	Upper caste
	16.7
	7.1
	19.6
	17.3
	26.5
	36.7

	Wealth quintile
	
	
	
	
	
	

	First quintile
	41.0
	14.3
	33.9
	28.6
	27.9
	33.9

	Second quintile
	23.5
	8.2
	27.5
	20.9
	27.5
	31.1

	Third quintile
	15.2
	9.5
	17.9
	22.1
	23.6
	34.9

	Fourth quintile
	11.9
	8.1
	16.9
	17.7
	16.9
	27.4

	Fifth quintile
	0.0
	0.0
	33.3
	66.7
	100.0
	68.7

	Food security
	
	
	
	
	
	

	Secure
	18.5
	8.5
	16.4
	22.5
	17.8
	37.2

	Non-secure
	22.0
	9.0
	26.8
	21.6
	29.0
	30.3

	HH size
	
	
	
	
	
	

	< 5 members
	22.9
	12.1
	27.1
	21.3
	29.1
	35.5

	6-7 members
	21.8
	8.5
	26.8
	17.8
	24.9
	31.4

	8 and more
	18.8
	7.8
	18.3
	25.1
	24.6
	30.9

	Mother education	
	
	
	
	
	
	

	No education
	24.3
	11.7
	27.5
	25.2
	21.1
	31.6

	At least primary
	18.6
	5.5
	20.7
	17.5
	24.0
	33.3

	Mother’s BMI	
	
	
	
	
	
	

	Thin 
	30.4
	15.1
	29.3
	32.9
	24.3
	37.0

	Normal 
	18.4
	8.7
	22.1
	20.0
	25.8
	31.4

	Overweight
	6.5
	-
	16.1
	23.8
	22.6
	33.3

	Obese
	33.3
	-
	33.3
	-
	50.0
	-


Total                                                          20.8                    9.2                    23.3                   22.1               25.2             32.4
[bookmark: anemiachildmother]
Anaemia among children and mothers

[bookmark: _Toc344405572][bookmark: _Toc344464403]The prevalence of anaemia among mothers was 32.3% in Kailali and 28.2% in Bardiya and was higher in households with larger family sizes. The proportion of anemia among literate mothers with at least primary level education was lower compared to illiterate mothers in both the districts (Table 11). However, the anemia status of mothers was independent of wealth quintiles.  

Table 11: Anaemia status among mothers
	Characteristics
	Endline Kailali 
(n=693)
%
	Endline Bardiya
(n=539)
%

	
	Anaemic
	Non-anaemic
	Anaemic
	Non-anaemic

	Age category of mothers (years)
	
	
	
	

	<20 
	32.5
	67.5
	29.3
	70.7

	20-35
	32.6
	67.4
	28.5
	71.5

	>35
	18.2
	81.8
	0.0
	100.0

	BMI category of mothers
	
	
	
	

	Thin
	40.5
	59.5
	25.9
	74.1

	Normal
	30.2
	69.8
	30.1
	69.9

	Overweight
	18.8
	81.3
	22.6
	77.4

	Obese
	50.0
	50.0
	0.0
	100.0

	Family size
	
	
	
	

	<5
	34.7
	65.3
	23.7
	76.3

	5-7
	26.2
	73.8
	27.8
	72.2

	8 and above
	36.4
	63.6
	30.9
	69.1

	Mother’s education
	
	
	
	

	Illiterate
	33.4
	66.6
	29.5
	70.5

	Literate at least primary
	31.4
	68.6
	27.4
	72.6

	Food security
	
	
	
	

	Secure
	32.2
	67.8
	25.3 
	74.7

	Non-secure
	32.1
	67.9
	29.0
	71.0

	Wealth quintile
	
	
	
	

	First 
	5.4
	94.6
	14.5
	85.5

	Second
	26.0
	74.0
	33.3
	66.7

	Third
	35.4
	64.6
	26.5
	73.5

	Fourth
	43.4
	56.6
	32.2
	67.8

	Fifth
	20.0
	80.0
	0.0
	100.0

	Ethnicity
	
	
	
	

	Dalit
	21.6
	78.4
	24.6
	75.4

	Disadvantaged janajati
	24.4
	75.6
	31.0
	69.0

	Disadvantaged non-dalit terai people
	39.1
	60.9
	29.3
	70.7

	Janajati
	0.0
	100.0
	0.0
	100.0

	Brahmin, Chhetri etc.
	25.7
	74.3
	23.5
	76.5

	Member of AAMA group
	
	
	
	

	Yes
	33.0
	67.0
	-
	-

	No
	31.1
	68.9
	-
	-


Total                                                       	            32.3	             67.7	            28.2	            71.8






There was more anaemia among children 6-24 months of age in Bardiya (60.6%) than in Kailali (48.8%). The proportion of anaemic children increased with age in Kailali and the prevalence of anaemia among children of mothers with lower BMI was higher compared to normal and overweight mothers. Anemia was also higher in those children with larger family sizes and lower among children of mothers with primary level education and above and in more food-secure households (Table 12).
[bookmark: _Toc344405573][bookmark: _Toc344464404]

Table 12: Anaemia status among children 6-24 months of age
	Characteristics
	Endline Kailali 
	Endline Bardiya 

	
	Anaemic
	Non-anaemic
	Anaemic
	Non-anaemic

	Age category of children (months)
	
	
	
	

	<6
	29.3
	70.7
	63.1
	36.9

	6-11
	40.4
	59.6
	58.3
	41.7

	>11
	53.8
	46.2
	61.7
	38.3

	BMI category of mothers
	
	
	
	

	Thin
	62.7
	37.3
	64.9
	35.1

	Normal
	44.1
	55.9
	58.8
	41.2

	Overweight
	31.8
	68.2 
	56.5
	43.5

	Obese
	0.0
	100.0 
	66.7
	           33.3

	Family size
	
	
	
	

	<5
	43.3
	56.7
	71.3
	28.7

	5-7
	46.4
	53.6
	58.6
	41.4

	8 and above
	53.1
	46.9
	56.5
	43.5

	Mother’s education
	
	
	
	

	Illiterate
	49.3
	50.7
	64.6
	35.4

	Literate at least primary
	48.4
	51.6
	58.2
	41.8

	Food security
	
	
	
	

	Secure
	42.5
	57.5
	59.0
	41.0

	Non-secure
	44.1
	55.9
	61.4
	38.6

	Wealth quintile
	
	
	
	

	First 
	44.4
	55.6
	66.7
	33.3

	Second
	42.5
	57.5
	61.6
	38.4

	Third
	50.4
	49.6
	56.4
	43.6 

	Fourth
	54.5
	45.5
	65.1
	34.9

	Fifth
	50.0
	50.0
	66.7
	33.3

	Ethnicity
	
	
	
	

	Dalit
	48.2
	51.8
	55.2
	44.8

	Disadvantaged janajati
	38.9
	61.1
	68.1
	31.9

	Disadvantaged non-dalit terai people
	50.7
	49.3
	64.2
	35.8

	Janajati
	0.0
	100.0
	60.0
	40.0

	Brahmin, Chhetri etc.
	49.6
	50.4
	43.4
	56.6

	Member of AAMA group
	
	
	
	

	Yes
	50.6
	49.4
	-
	-

	No
	45.4
	54.6
	-
	-


Total                                                                                   48.8                        51.2 	            60.6 	            39.4

[bookmark: _Toc344389171][bookmark: _Toc344464382][bookmark: _Toc352687979][bookmark: _Toc358290432][bookmark: _Toc358293370][bookmark: _Toc358390508][bookmark: _Toc358534809]


[bookmark: BFCFkpc3]Breast feeding and complementary feeding of children

[bookmark: _Toc344405574][bookmark: _Toc344464405]The practice of breastfeeding within one hour of birth was 79.1% in Kailali and 71.8% in Bardiya. Exclusive breastfeeding was comparatively lower in Bardiya (51.1%) than in Kailali (73.1%). In Kailali, 98.3% of mothers with children less than two years of age continued to breastfeed, while in Bardiya this figure was 99.3% (Table 13).


Table 13: Breastfeeding practices
	Indicators
	Baseline 
Kailali 
(%)
	Endline 
Kailali
 (%)
	Baseline 
Bardiya (%)
	Endline 
Bardiya
 (%)

	Breastfed within one hour of birth
	65.5
	79.1
	58.1
	71.8

	Received pre-lactealing feeding
	12.1
	3.9
	23.0
	5.8

	Exclusive breastfeeding
	79.1
	82.9
	NA
	51.1

	Continued breastfeeding
	99.5
	98.3
	NA
	99.3




Complementary feeding practices for children aged 6-24 months of age improved significantly in both districts. More children in Bardiya received food from four or more food groups than in Kailali (Table 14) and the increase from baseline to endline was also greater for the former (from 19.5% to 80.6%) than for the latter (from 50.5% to 78.3%). 


[bookmark: _Toc344405575][bookmark: _Toc344464406]Table 14: Complementary feeding practices for children 6-24 months of age
	Indicators
	Baseline 
Kailali 
%
	Endline 
Kailali 
% 
	Baseline 
Bardiya 
%
	Endline 
Bardiya 
%

	Fed (solid/semi-solid foods)
 minimum number of times per day

	6-8 months
	39.6
	62.5
	25.4
	41.8

	9-23 months
	52.5
	91.9
	69.0
	76.3

	Fed minimum number of food groups (6-24 months)
	50.5
	78.3
	19.5
	80.6




[bookmark: _Toc344405576][bookmark: _Toc344464407]The mean dietary diversity was greater than 4 in both districts (Table 15).  

Table 15: Mean dietary diversity by age, gender, ethnicity and mothers education status
	Indicators
	Baseline 
Kailali 
	Endline 
Kailali 
	Baseline 
Bardiya 
	Endline 
Bardiya 

	Child age (in months)
	
	
	
	

	6-8
	1.3
	4.4
	0.8
	4.4

	9-11
	2.5
	4.5
	2.4
	4.4

	12-17
	2.8
	4.4
	3.1
	4.4

	18-24
	2.8
	4.3
	3.6
	4.5

	Gender
	
	
	
	

	Male
	1.9
	4.3
	1.9
	4.3

	Female
	1.9
	4.3
	2.1
	4.3

	Ethnic group
	
	
	
	

	Dalit
	1.5
	4.3
	1.2
	4.3

	Disadvantaged janajati
	1.6
	4.1
	2.0
	4.4

	Disadvantaged non-dalit terai people
	4.0
	4.3
	1.2
	4.1

	Janajati
	1.4
	3.0
	1.5
	4.5

	Brahmin, chhetri, dasnami
	2.6
	4.4
	2.8
	4.4

	Mother’s literacy status
	
	
	
	

	Yes
	2.1
	4.3
	2.1
	4.3

	No
	1.8
	4.4
	1.9
	4.3



[bookmark: _Toc344389172][bookmark: _Toc344464383][bookmark: _Toc352687980][bookmark: _Toc358290433][bookmark: _Toc358293371][bookmark: _Toc358390509][bookmark: _Toc358534810][bookmark: motherknowledgekpc3]Knowledge of mothers on child nutrition and health

Mothers’ knowledge on breast-feeding and complementary feeding practices also increased substantially at endline in Kailali and Bardiya, although the proportion of mothers with knowledge about these issues was higher in Kailali than in Bardiya. Knowledge on colostrum feeding increased from 87% to 97.1% in Kailali and from 76.4% to 95.4% in Bardiya. In Kailali, 90.8% of mothers were aware of the importance of exclusively breastfeeding their children until 6 months of age; this was significantly lower in Bardiya (73.9%). In addition, more mothers in Kailali (80%) than in Bardiya (59.7%) were knowledgeable about the importance of feeding their children more-than-usual during cases of diarrhea (Table 16).


[bookmark: _Toc344405577][bookmark: _Toc344464408]Table 16: Mothers knowledge on breast feeding and supplementary feeding
	Characteristics
	Kailali
	Bardiya

	
	Baseline
	Endline
	Baseline
	Endline

	Colostrum feeding 
	n=484
	n=696
	n=466
	n=540

	Feed to the child
	87.0
	97.1
	76.4
	95.4

	Do not feed to the child
	10.7
	2.0
	23.4
	3.5

	Do not know
	2.3
	0.9
	0.2
	1.1

	Duration of exclusive breast feeding
	
	
	
	

	Less than 6 months
	10.3
	1.3
	9.0
	3.0

	Until 6 months
	61.0
	90.8
	61.4
	73.9

	More than 6 months
	20.5
	5.9
	21.7
	12.4

	Do not know
	8.3
	2.0
	7.9
	10.7

	Time of initiating supplementary feeding 
	
	
	
	

	From less than 6 months
	NA
	0.7
	NA
	3.7

	From 6 months
	NA
	40.5
	NA
	29.8

	After 6 months
	NA
	57.0
	NA
	55.2

	Do not know
	NA
	1.7
	NA
	11.3

	Supplementary feeding for children aged 6-23 months 
	
	
	
	

	Plain rice/jaulo
	87.0
	75.0
	71.7
	38.1

	Rice, jaulo and sarbottam pitho with other nutritious food
	64.9
	63.4
	85.0
	41.7

	Yellow or orange coloured fruits, vegetables and green vegetables
	50.4
	87.5
	58.6
	72.2

	Eggs
	15.9
	74.6
	23.8
	26.7

	Milk and curd of cows and buffaloes
	42.8
	71.4
	44.8
	48.9

	Chicken meat, other meat and liver
	33.3
	74.3
	36.1
	49.4

	Cereals
	-
	80.5
	14.6
	73.5 

	Ghee, butter, oil
	9.1
	39.1
	
	5.6

	Frequency of supplementary food in addition to breast milk for child aged 6-11 months in a day 
	
	
	
	

	1-3
	59.1
	58.6
	56.4
	42.8

	4-6
	38.7
	39.2
	39.1
	46.7

	>6
	-
	-
	4.5
	-

	Do not know
	
	2.2
	
	11.1

	Frequency of snacks to 6-11 months child in a day 
	
	
	
	

	1-3
	84.7
	65.8
	80.7
	61.7

	4-6
	11.8
	30.9
	9.4
	26.9

	>6
	-
	0.2
	6.4
	0.0

	Do not know
	-
	4.2
	3.4
	17.4

	Types of food to be given to 8 months child 
	
	
	
	

	Solid food
	44.7
	11.6
	42.7
	34.8

	Semi solid food
	49.1
	70.3
	37.6
	44.8

	Pineko food
	71.4
	3.2
	2.8
	2.6

	Liquid food
	1.7
	14.8
	15.2
	15.6

	Others
	3.1
	1.0
	2.6
	2.8

	Frequency of breast feeding during diarrhea 
	
	
	
	

	Less than before
	22.5
	8.9
	27.3
	14.6

	Same as before
	12.8
	9.8
	15.5
	10.9

	More than before
	59.7
	81.3
	52.8
	74.5





The knowledge of women regarding frequency of foods to be consumed during pregnancy improved markedly in Kailali from baseline to endline (24.8% to 88%). Knowledge of the types of nutritious foods to be consumed during pregnancy, and timing of taking iron tablets  and vitamin A capsules by pregnant women and after delivery, also improved significantly (Table 17).


[bookmark: _Toc344405578][bookmark: _Toc344464409]Table 17: Mothers knowledge on recommended nutrition and health practices during pregnancy
	Characteristics
	Kailali
	Bardiya

	
	Baseline
	Endline
	Baseline
	Endline

	Frequency of food to be consumed during pregnancy 
	n=484
	n=696
	n=466
	n=540

	More than usual
	24.8
	88.4
	25.5
	80.0

	Same as usual
	13.0
	7.3
	16.5
	9.8

	Less than usual
	60.1
	3.3
	56.2
	7.0

	Do not know
	2.1
	1.0
	1.7
	13.1

	Nutritious food to be consumed during pregnancy 
	
	
	
	

	Yellow and orange coloured fruits, vegetables and green vegetables
	81.8
	98.4
	85.0
	90.7

	Eggs
	NA
	79.7
	46.6
	35.0

	Milk and curd
	NA
	74.1
	NA
	43.7

	Fish, meat and liver
	66.9
	93.8
	57.3
	79.0

	Cereals 
	NA
	85.3
	NA
	74.3

	Others
	NA
	1.0
	NA
	0.6

	Time of initiation of iron tablet by pregnant women 
	
	
	
	

	<3 months
	NA
	1.5
	NA
	2.0

	3-6 months
	NA
	97.6
	NA
	96.0

	>6 months
	NA
	6
	NA
	1.9

	Time of taking antihelminthic drug  by pregnant women 
	
	
	
	

	<3 months
	NA
	1.3
	NA
	1.6

	3-6 months
	NA
	96.7
	NA
	98.0

	>6 months
	NA
	2.0
	NA
	0.4

	Time of taking vitamin A capsule after delivery 
	
	
	
	

	Upto 42 days after delivery
	NA
	65.7
	NA
	27.0

	More than 42 days after delivery
	NA
	34.3
	NA
	73.0





More than 80% mothers in Kailali and 75% in Bardiya were given nutrition advice by female community health volunteers (FCHVs), mother’s group or others community health workers (Table 18).
[bookmark: _Toc344405579][bookmark: _Toc344464410]
Table 18: Nutrition advice or services provided by FCHVs, mother’s group or other community health workers
	Advices/service
	Kailali
	Bardiya

	
	Baseline
(n=484)
	Endline (n=696)            
	Baseline
(n=466)
	Endline (n=540)

	Giving vitamin A capsule to 6-59 months child
	60.7
	82.2
	77.0
	75.0

	Taking vitamin A within 42 days after delivery
	61.2
	72.1
	70.2
	65.7

	Antihelminthic drug to 1-5 years child
	58.3
	89.2
	73.8
	78.3

	Breast feed newborn immediately after birth
	57.4
	96.2
	71.5
	90.7

	Exclusive breast feeding until 6 months
	51.4
	95.7
	61.4
	87.2

	Appropriate complementary feeding after 6 months
	42.1
	94.1
	54.7
	84.1

	Feed green vegetables and yellow fruits to mothers and children
	48.1
	97.1
	58.4
	88.3

	Feed animal food (milk, meat, eggs, fish) to children and mothers
	44.0
	96.8
	50.0
	80

	Use of iodized salt
	41.3
	93.8
	        63.3
	80.4

	Additional foods to be taken by pregnant women
	38.8
	93.2
	54.7
	79.8

	Intake of iron tablet after 3 months of pregnancy
	74.2
	90.8
	93.6
	85.9

	Intake of antihelminthic drug during pregnancy
	59.3
	94.1
	85.0
	85.7

	Additional feeding of lactating women
	43.8
	86.5
	57.3
	74.1

	Frequency and foods to be given to sick child
	25.0
	77.6
	30.3
	60.7


[bookmark: _Toc344389173][bookmark: _Toc344464384][bookmark: _Toc352687981][bookmark: _Toc358290434][bookmark: _Toc358293372][bookmark: _Toc358390510][bookmark: _Toc358534811]



[bookmark: foodinsecuritykpc3]

Food insecurity situation

Food insecurity was more prevalent in Bardiya than in Kailali, with 71.7% of the households experiencing some degree of food insecurity the last 12 months preceding the survey in the former and 61.2% in the latter.

There were more households in Bardiya that often worried over household food supply due to lack of money (11.7%) than in Kailali (6.2%); and often could not feed children nutritious foods (11.7% versus 7.5%) (Table 19). 

[bookmark: _Toc344405580][bookmark: _Toc344464411]Table 19: Percentage of households that experienced specific food insecurity-related conditions in last 12 months preceding the survey
	Food insecurity situations
	Kailali (n=696)
	Bardiya (n=540)

	
	Never
	Rarely
	Sometimes
	Often
	Never
	Rarely
	Sometimes
	Often

	Worry over household food supply due to lack of money
	48.3
	10.2
	35.3
	6.2
	32.6
	10.0
	43.1
	11.7

	Could not feed children nutritious foods
	46.7
	10.3
	35.3
	7.5
	36.3
	11.7
	38.0
	11.7

	Household member ate less than usual
	85.1
	5.7
	7.2
	1.6
	56.9
	10.6
	24.1
	6.3

	Household member skipped meal
	95.5
	1.1
	2.3
	0.3
	81.1
	6.5
	5.2
	3.1

	Household ran out of food
	66.8
	-
	33.2
	-
	62.6
	-
	37.4
	-



[bookmark: _Toc344389174][bookmark: _Toc344464385][bookmark: _Toc352687982]A greater proportion of children from food insecure households were found to be suffering from some form of illness two weeks prior to the survey in both districts. Mothers from food insecure households had lower height, weight, and haemoglobin levels, although not significantly different from food secure households. Food insecure households had lower socioeconomic statuses and more illiterate mothers than food secure households. Similarly, significantly more food insecure households had less monthly incomes, electricity, toilet facilities, home gardens, or durable household assets such as radios, televisions, fans, and telephones.
[bookmark: _Toc358290435][bookmark: _Toc358293373][bookmark: _Toc358390511][bookmark: _Toc358534812]


[bookmark: agriculturekpc3]Agriculture related practices, homestead food production and income generation

A large majority of households in Kailali and Bardiya had home gardens (89.5% and 75.7%, respectively). The proportion of improved and modern home gardens in Kailali increased from 11.6% at baseline to 59.8% at endline, while a majority of households in Bardiya (63.3%) still had traditional home gardens. The median number of vegetables grown in the home gardens during the survey period was 2 in both districts, down from 4 in Kailali and 9 in Bardiya. However, the median weight of vegetable products from the home gardens within two months preceding the survey was significantly higher at endline and in Kailali (100 Kg) than in Bardiya (30 Kg) (Table 20).
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Table 20: Home garden and production of vegetables and fruits
	Characteristics
	Baseline
Kailali 
%
	Endline
Kailali 
%
	Baseline
Bardiya 
%
	Endline
Bardiya 
%

	HHs having kitchen garden
	-
	89.5
	74.0
	75.7

	Types of kitchen garden
	
	
	
	

	Traditional
	58.1
	29.7
	56.0
	63.3

	Improved
	11.4
	53.0
	16.1
	11.9

	Developed
	0.2
	6.8
	0.2
	0.6

	Median number of fruit trees in HHs
	NA
	8
	NA
	4

	Median number of vegetables in the home garden
	4
	2.0
	9
	2.0

	Median weight of vegetables product from home garden within two months preceding the survey (Kg)
	45.4
	100.0
	30
	30.0

	Types of manure used in kitchen garden
	
	
	
	

	None
	3.1
	1.4
	5.1
	2.9

	Chemical fertilizers
	10.7
	5.9
	10.1
	9.8

	Compost 
	84.0
	92.6
	84.8
	87.3

	Insecticides used in kitchen garden
	
	
	
	

	None
	        58.2
	19.1
	48.7
	25.2

	Chemical insecticides
	32.3
	50.4
	43.8
	71.4

	Organic insecticides (home made)
	6.2
	25.7
	6.8
	2.4

	Mechanical 
	0.6
	0.5
	0.3
	0.0

	Biological 
	2.7
	0.0
	0.3
	0.2

	Others (ash, plant)
	-
	4.3
	-
	0.7





[bookmark: _Toc344405582][bookmark: _Toc344464413]More households in Kailali had chickens at endline than in Bardiya (77.4% and 63.9%) and the median number of chickens per household was 7 and 4, respectively (Table 21). Although only 15.7% of households had improved breeds of chicken in Kailali, this was higher than in Bardiya (4.4%). Similarly, the practice of rearing poultry in closed conditions was higher in Kailali (52.9%) than in Bardiya (34.4%).



Table 21: Characteristics of poultry production
	Characteristics
	Baseline
Kailali 
%
(n=484)
	Endline
Kailali 
% 
 (n=696)
	Baseline
Bardiya 
% 
(n=466)
	Endline
Bardiya 
% 
 (n=540)

	HHs having chicken 
	61.2
	77.4
	68.2
	63.9

	Number of chicken owned by HHs
	
	
	
	

	1-5
	42.9
	42.6
	40.9
	60.3

	6-10
	27.0
	26.3
	26.1
	20.6

	11-20
	24.7
	22.7
	22.6
	13.7

	>20
	5.4
	8.4
	10.4
	5.5

	Median number of chickens per HH
	
	7
	
	4

	Species of chicken owned by HHs
	
	
	
	

	Local only
	99.7
	84.4
	98.7
	95.7

	Improved only
	0.3
	5.6
	1.3
	3.8

	Both improved and local
	
	10.1
	-
	0.6

	Main caretaker of chicken rearing
	
	
	
	

	Husband
	1.0
	3.4
	3.8
	9.9

	Wife
	53.9
	54.7
	49.1
	37.1

	Others
Type of chicken rearing practice
	45.1
	41.9
	47.2
	53.0

	Opened
	92.2
	47.1
	79.9
	65.5

	Closed
	3.4
	46.9
	9.1
	30.1

	Both
	4.4
	6.0
	11.0
	4.3





Regarding income generation, 8.6% households of Kailali and only 0.9% households of Bardiya earned money by selling garden products in the last two months preceding the survey. The median income by selling vegetables and fruits was Rs. 1000 in Kailali and Rs. 1500 in Bardiya. Households earning money by selling poultry products in the last two months were 10.6% in Kailali and 4.3% in Bardiya and the majority of them used that money on household expenditure in both districts (Table 22). 


[bookmark: _Toc344405583][bookmark: _Toc344464414]Table 22: Income generated from HFP activities
	Characteristics
	Baseline
Kailali 
% (Number)
(n=484)
	Endline
Kailali 
% (Number) (n=696)
	Baseline
Bardiya 
% (Number) (n=466)
	Endline
Bardiya
% (Number) (n=540)

	HHs earned money by selling garden products in the last two months
	8.5
	8.6
	2.3
	0.9

	Median income within last two months from vegetables and fruits (in NRs)
	NA
	1000
	NA
	1500

	Use of income from vegetable and fruits selling
	
	
	
	

	Purchase food items (only cereal)
	4.9
	8.3
	14.3
	20.0

	Purchase cloths
	7.9
	1.7
	0
	40.0

	Purchase medicine
	4.9
	16.7
	14.3
	20.0

	Education expenditure 
	12.2
	-
	0
	-

	Other HHs expenditure
	53.7
	60.0
	37.1
	20.0

	Savings
	4.9
	6.7
	0
	0.0

	Others (invested)
	12.2
	6.7
	
	0.0

	HHs earning money by selling poultry product in the last 2 months
	11.5
	10.6
	8.5
	4.3

	Mean  income in last 2 months from poultry (in NRs)
	471.80
	735.70 
	1185.00
	6408.60

	Use of income from selling of poultry products
	
	
	
	

	Purchase food items (only cereal)
	-
	5.3
	
	13.3

	Purchase cloths
	11.1
	7.0
	
	13.3

	Purchase medicine
	14.8
	19.3
	
	0.0

	Education expenditure
	11.1
	3.5
	
	6.7

	Savings
	7.4
	5.3
	
	6.7

	HHs expenditure
	40.7
	56.1
	
	60.0

	Others (invested)
	14.8
	3.6
	
	0.0
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The major project indicators, including underweight, stunted and anaemic children declined significantly from baseline to endline. The proportions of underweight and stunting in children 0-24 months were 20.7% and 18.3% in Kailali at endline, lower compared to the rest of the far-western terai region, with 24.7% of underweight and 31.5% of stunted children. This demonstrates that the AAMA project has contributed to the reduction in the proportion of underweight and stunted children. 

Other outcome indicators improved significantly and also achieved project targets. The proportion of women taking the full 180 days of iron supplements during their previous pregnancy was 86.7%, much greater than the target of 33% and about double than that from baseline. Although it did not reach the project’s target, anaemia in children and mothers also declined significantly at endline.

Another key project objective was to increase homestead food production. The mean number of micronutrient rich vegetables cultivated by households each year was 5.78 at endline, which is almost 3 times greater than 2 at baseline. Similarly, the status with regards to improved chickens owned per household increased from no chickens at baseline to 9.6 at endline. The project has therefore contributed significantly to establish and increase homestead food production, the model based on which can be replicated in other districts. 

Despite the increase in homestead food production, food insecurity was still high in both districts, with 61.2% of households being food-insecure in Kailali and 71.7% in Bardiya. However, the food security status in Kailali was better than the rest of the mid-western region. Bardiya on the other hand was on par with the rest of the region. In Kailali, food insecurity within the last 12 months preceding the survey was slightly lower than that shown in the Nepal Demographic Health Survey 2011. More food insecure households had less monthly income, electricity, toilet facilities, home gardens and household durable assets such as radios, televisions, fans, telephones, etc. Similarly, mothers from food insecure households weighed less, were shorter and had less haemoglobin than those in food secure households. Therefore, improvement in the socioeconomic status of households, maternal education, awareness on optimal nutrition practices, and adequate maternal nutrition are needed to address malnutrition among children.

Hygiene and sanitation indicators improved dramatically at endline in Kailali. Mothers using soap to wash hands on the preceding day of the survey was 95.7% in Kailali. However, only 6.5% of mothers or child caretakers washed their hands at all four key occasions. Although this was an increase from baseline, this signifies the need to carry out awareness-raising campaigns or programmes to improve hand-washing practices. 

Maternal care practices including antenatal, delivery and post-natal care, including examination by skilled health workers such as nurses or ANMs, all improved at endline, except the proportion of mothers receiving at least two TT injections during pregnancy. 

Breastfeeding within one hour of birth, exclusive breastfeeding and continued breastfeeding for children less than two years of age were improved in both Kailali and Bardiya. Although complementary feeding practices increased in both districts at endline, more children received food from four or more food groups and there was a greater increase from baseline to endline in Bardiya than Kailali. 

The prevalence of any illness in children two weeks preceding the survey was 42.3% in Kailali and 56.3% in Bardiya. The most common illness was diarrhea in both districts, followed by ARI. The majority of mothers were aware of the importance of breastfeeding and feeding sick children at more-than-usual frequencies. In practice, however, this was not always the case as children would often refuse food when they were ill. Around 60% of households in Kailali used insecticide treated bed nets on the night preceding the survey.

In conclusion, there was significant improvement in project indicators at endline and most of them achieved project targets. However, to ensure these achievements are sustained in the future, the following points are recommended. 
· The project achieved its goal by integrating improved agriculture and nutrition practices. It needs to be strengthened in the project districts and scaled-up in other districts.
· The project contributed to reducing food insecurity to some extent through the homestead food production activities. However, because food insecurity is still on the higher side, the implementation of extensive food security related programmes is necessary.

Baseline	58.1

Kailali	Bardiya	58.1	87.6	Endline	
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