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INTRODUCTION
Necessity of the thesis

Malnutrition in children under 5 years old still makes up a high rate and accounts for public health significance. It is one of the reasons causing the burden on the health system and preventing socio-economic development. 

Malnutrition in children is caused by the followings: children are not provided with enough energy and necessary nutrients due to lack of food; they often have bacterial infections due to unsanitary food; their families do not have enough food; and there is household food insecurity. Household food insecurity occurs in all countries in the world including both developed and developing countries. Poverty leads to household food insecurity, especially households with young children, ethnic minorities and people with low education.

Some intervention programs to control malnutrition in children and ensure household food security have been implemented in our country. However, these single programs have lacked of sustainability and close multi-sectoral cooperation. Therefore, it is necessary to develop an effective and sustainable intervention model for more scientific evidences that help managers have plans to ensure household food security and improve the nutritional status in children.

Objectives of the study

1. Describe nutritional status in children under 24 months old and some related factors in Lai Chau, Lao Cai and Ha Giang Province in 2016.

2. Evaluate the improvement of household food security based on models of supplemented food production and social marketing in Lai Chau, Lao Cai and Ha Giang Province.

3. Evaluate the improvement of nutritional status in children under 24 months old based on models of supplemented food production and social marketing in Lai Chau, Lao Cai and Ha Giang Province.
New contributions of the thesis

The study provides scientific evidence about an intervention model that combines agricultural production and nutrition. Through this intervention model, the products made by the people have higher nutritional value, use value and commodity value. This brings them income, improves their production skills for more consumption and access to nutritious food.

Thesis layout

The thesis consists of 134 pages (excluding references and appendices), in which: Introduction: 3 pages; Objective: 1 page; Document overview: 36 pages; Objects and research methods: 24 pages; Results: 30 pages; Discussion: 37 pages; Conclusion: 2 pages; Recommendation: 1 page.

The thesis has 32 tables, 24 drawings, diagrams, charts and 158 references, including 81 Vietnamese documents and 77 English documents.
Chapter 1: OVERVIEW

1.1. Nutritional status of children under 24 months of age 
Nutritionalstatus is a set of structural, functional, and biochemical characteristics that reflect the extent to which an organism's nutritional needs are met. Malnutrition is when a child has a weight and height that is lower than the average weight and height in the reference population. In the community, child malnutrition is divided into 3 types: underweight, stunted and undernourished.

In 2020, the proportion of children under 5 years old globally with stunting and wasting will be 21.3% and 6.9%, respectively. Africa, South Asia, and Southeast Asia are the regions with the highest rates of child malnutrition and are of public health significance. Among children under 5 years old in Vietnam, the rate of underweight malnutrition is 12.2% (2016) and stunting is 19.6% (2019). The rate of malnutrition in children has differences between age, sex, ethnicity, place of residence and between ecological regions. The rates of anemia, zinc deficiency and preclinical vitamin A deficiency among children aged 6-59 months nationwide were 19.6%, 58% and 9.5%, respectively.

  Poor nutrition and frequent infections in the first 2 years of life contribute to an increased risk of malnutrition in children. The most important issue to address child malnutrition is to provide complementary foods and ensure family safety.

1.2. Household food security

Food security is a state when all people have at all times physical, social and economic access to adequate, safe and nutritious food to meet their needs. Meal requirements and hobbies to ensure an active and healthy life. Household food insecurity is the absence or availability of household members that lack or erratically have nutritious foods to eat. The basic elements to ensure food security include food availability, access to food sources, stability of food supply and safety and quality of food supply.

In the world, one in nine people does not have enough food to maintain a healthy life, the number of households with food security deficiency has not decreased but also tended to increase. The lack of household food insecurity does not only occur in poor countries, areas with harsh climates such as Africa, Latin America, South Asia, Southeast Asia but also in developed countries in North America. and Europe. Currently, at the national level, Vietnam has achieved food security, but family and individual security issues, especially nutritional security, are still not guaranteed. The Northern Midlands and Mountainous Areas, the North Central Coast and the Central Coast and the Central Highlands are places where the prevalence of household food insecurity is still widespread.

Solutions to ensure family security include increasing labor productivity, increasing food production, creating sustainable livelihoods, improving knowledge and skills in agricultural production, improving the value of agricultural products, and responding to climate change. natural disasters, climate change and creating jobs for people.
1.3. Social marketing and application in health interventions, malnutrition prevention

Social marketing is the application of commercial marketing techniques to the analysis, planning, administration, and evaluation of programs designed to influence the voluntary behavior of target audiences in order to improve their individual health and that of society as a whole. The ultimate goal of social media is to change people's behavior in a positive way in individuals, communities and society as a whole. The characteristics of social media include: is a separate industry in the field of marketing; to bring benefits to both society and target audience; and depends on the principles and techniques developed and developed by commercial marketing.

The main principle of social media is to learn, support, stimulate and create conditions for the subject to be able to perform. The components of social media include product, product price, distribution location and product promotion/promotion.

Several models of applying social media to public health interventions in different contexts have been implemented in both developed countries such as the United States and the United Kingdom, and developing countries such as Nigeria, Mexico, and China. The method of communication, nutrition education, and social communication of complementary foods to improve children's nutritional status has been prioritized by many countries and has brought remarkable results. In Vietnam, some authors have used the method of social communication in communication - education on nutrition and health care for the people to prevent and control malnutrition in young children. However, the interventions are still independent between nutrition and agriculture, the programs that have been implemented are still single, lacking in comprehensiveness, synchronization and sustainability.

1.4. Introduction of intervention model

The intervention's approach is to use a combination of nutrition and gender-oriented solutions in a sustainable food system, contributing to reducing food safety and chronic malnutrition among women and children in three mountainous provinces. The North is Lao Cai, Lai Chau and Ha Giang with the specific objectives of:

- Develop three standard supply chains (from agricultural product supply to processing, distribution and consumption) to address barriers to food security for the target population, especially mothers and children in 3 project province.

- Experimenting with intervention models, evaluating effectiveness through indicators of stunting in children with severe food security deficiency in poor female farmer households.

- Promote the integration of food safety analysis into public policies and programs at the Institute of Nutrition and government agencies.

- Strengthen the capacity of mass organizations on food safety programming to ensure the sustainability of the model and project results.

Chapter 2: RESEARCH SUBJECTS AND METHODS

2.1. Research subjects: Children under 24 months of age and their families (father, mother, or family representative).

* Criteria for selecting initial subjects: Regularly residing in the study area. Follow the instructions of the study.

* Primary exclusion criteria: Children with birth defects and diseases that affect anthropometry. Plan to move out of your home in the next 10 months.

2.2. Study time and place:

* Research period: from October 2016 to May 2018.

* Research sites: in 9 communes, including Ban Giang, Ban Hon, Then Sin communes, Tam Duong district, Lai Chau province; Quang Kim, Ban Vuoc, Trinh Tuong communes, Bat Xat district, Lao Cai province; Dao Duc, Viet Lam and Trung Thanh communes, Vi Xuyen district, Ha Giang province.

2.3. Research Methods.

2.3.1. Study design: A semi-experimental community intervention study, without a control group. The study consisted of 3 phases with 2 cross-sectional studies conducted in two different groups of subjects of the same age, the same study area, but different in time.

- Phase 1. Descriptive study at the time of initial study (T0).

- Phase 2. Intervention through activities of the model such as communication - Social communication of complementary food products

- Phase 3. Collecting data to evaluate the effectiveness of the intervention after 6 months of implementing intervention activities (T6).

2.3.2. Study sample size

* Objective 1: Describe malnutrition in children under 24 months of age and some related factors. Apply the formula for determining the incidence in a population for a cross-sectional study.
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With the rate of stunting malnutrition in children from 6 to 23 months old p = 0.4, Z = 1.96 (95% confidence level, α = 0.05), ε = 0.1. So n = 576 young subjects under 24 months of age.

* Objective 2: Assess the improvement of family safety through production models and social marketing of complementary foods in the locality. Apply the hypothesis testing formula to two population proportions:
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With 95% confidence, 90% sample strength, the rate of familial safety deficiency with children under 24 months of age before the intervention p1 = 34.5%, the rate of familial security deficiency with children under 24 months of age after the intervention p2 = 20.2%. So n = 150 households.

* Objective 3: Assess the improvement of nutritional status of children under 24 months of age. Apply the formula to test the difference between two mean values


With 95% confidence, 90% sample force, standard deviation s = 0.42, estimate the difference in mean HAZ-score  = 0.1 with n = 371 children. Due to multi-stage sampling, the sample size is multiplied by 1.5 and the 15% drop-out fallback.

The general sample size for assessment of malnutrition in children under 2 years of age and family safety of young families is at least 641 households. In fact, the initial survey was on 799 mother/child pairs and the survey ended on 680 mother/child pairs.

2.3.3. Sampling method



Figure 2.1. Research flow chart

Using the multi-stage sampling method:

- Sampling purposefully to select 3 provinces, 1 district in each province that meet the requirements of the activity to participate in the study.

- Randomly select 3 communes from each district.

- Select all eligible households with children under 24 months of age to participate in the study.

2.3.4. Data and time of collection

The types of data and the time of collection are shown in Table 2.1.

Table 2.1. When and what data to collect
	Collected data
	Initial (T0)
	After 6 months (T6)

	Mother's general information
	X
	x

	Anthropometric information of mother and child
	X
	x

	Child care and nurturing information
	X
	x

	Access to health services
	
	x

	Satisfaction with services
	
	x

	Degree and frequency of food shortages
	X
	x

	Information about children's health
	X
	x


2.3.5. Tools and methods of information collection

* Interview: Using a set of questions designed to collect information

* Anthropometry: Anthropometric measurements were collected by weighing method according to the guided technique.

2.3.6. Research variables, indicators and evaluation of results

* General information: ethnicity, young sex, mother's age, mother's education, family's main income, economic classification.

* Nutritional status: children based on z-score of weight for age, length of bed for age and weight for length of bed; mothers based on body mass index (BMI) (kg/m2).

* Mother's child care practice: antenatal check-up, early breastfeeding within the first 1 hour after birth, breast-feeding, and complementary feeding.

* Children's disease index and access to health and nutrition services: symptoms, signs of diarrhea and respiratory infections within the past 2 weeks; the level of access to information on child care in the past 3 months.

* Household food security: collected at two times T0 and T6 by interviewing mothers using questions to assess family safety according to the guidance of FANTA-III. Assessing domestic safety in aspects: access conditions, access levels, HFIAS access points. There are 4 levels to measure HFIAS in relation to food access: food guaranteed, mild deficiency, moderate deficiency and severe deficiency.

2.3.7. Research organization

* Phase 1 - Initial research: Prepare the site, make a list of subjects, collect initial survey data.

* Stage 2 - Conduct intervention

- Step 1 - Preparation for intervention: including preparation of raw materials, production of complementary foods, development of communication materials, setting up of Baby Sun consultation rooms. The model's products include delicious porridge, Vica protein and lipid supplement powder packages, and Vica micronutrient-fortified vegetable powders.

- Step 2 - Intervention:

    + The collaborator introduces the intervention program.

    + The commune health station organizes a baby sun consultation room 2 days/week.

    + Organize communication and social media directly at health stations, preschool sites and combine with communication channels of the commune.

    + Promote images and brands of products.

2.3.8. Check and monitor: use questions designed to perform monthly check and monitoring.

2.4. Errors and methods to limit errors

- The researchers are well trained, organize a trial survey before the official survey. During the implementation, PhD students and researchers are regularly present to provide technical support if needed.

- During the investigation, only one kit was used during the investigation, check the research tools and equipment before use.

- Measure twice and take the average value.

- All data are checked, entered twice independently to limit errors, ensure accuracy and reliability of data.

2.5. Data processing and analysis. Use appropriate software to enter data. Data were analyzed using SPSS 20.0 software. Statistical tests are selected appropriately to ensure accuracy.

2.6. Research ethics. The study was approved by the Ethics Committee of the Institute of Nutrition in accordance with Document No. 512/VDD-QLKH dated August 29, 2016 on certification of approval of the Ethics Council in biomedical research.

Chapter 3: RESEARCH RESULTS
The study conducted an investigation to collect data of 799 cases before the intervention and 680 cases after the intervention in 9 communes in 3 provinces of Lai Chau, Lao Cai and Ha Giang.

3.1. Nutritional status in children under 24 months of age and some related factors in 3 provinces of Lao Cai, Lai Chau and Ha Giang

3.1.1. Nutritional status of children under 24 months of age 
Table 3.1: Characteristics of children under 24 months of age by sex, ethnicity and research area.
	Local
	Sex
	Ethnic

	
	Boys
	Girls
	 Minorities
	Kinh

	Lai Chau (n =267)
	SL
	152
	115
	250
	17

	
	%
	56.9
	43.1
	93.6
	6.4

	Lao Cai (n = 276)
	SL
	142
	134
	196
	80

	
	%
	51,4
	48.6
	71.0
	29.0

	Ha Giang (n = 256)
	SL
	130
	126
	210
	46

	
	%
	50.7
	49.3
	82.0
	18.0

	Total (n =799)
	SL
	424
	375
	656
	143

	
	%
	53.1
	46.9
	82.1
	17.9


Table 3.2. Average Z-score of children under 24 months of age by study area.
	Z-score
	Age (month)
	Lai Chau     (n =267)
	Lao Cai        (n = 276)
	Ha Giang     (n = 256)
	Total     
(n =799)

	WAZ
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± SD


	0-5
	-0.78 ± 1.03
	-0.64 ± 1.03
	-0.55 ± 0.97
	-0.67 ± 1.01

	
	6-11
	-0.85 ± 1.02
	-0.85 ± 1.17
	-1.03 ± 0.93
	-0.92 ± 1.04

	
	12-17
	-1.42 ± 0.93
	-0.80 ± 1.11
	-0.78 ± 0.85
	-0.97 ± 1.01

	
	18-23
	-1.42 ± 0.96
	-0.85 ± 0.82
	-1.38 ± 0.92
	-1.22 ± 0.94

	HAZ    [image: image5.png]


± SD
	0-5
	-0.87 ± 1.13
	-0.50 ± 1.04
	0.30 ± 1.01
	-0.58 ± 1.08

	
	6-11
	-1.08 ± 1.00
	-0.81 ± 1.16
	-0.92 ± 1.18
	-0.93 ± 1.12

	
	12-17
	- 1.81 ± 1.03
	-1.13 ± 1.15
	-1.10 ± 1.15
	-1.32 ± 1.16

	
	18-23
	-2.18 ± 1.14
	-1.50 ± 1.30
	-1.97 ± 1.08
	-1.90 ± 1.21

	WHZ
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± SD
	0-5
	-0,12 ± 1.02
	-0.33 ± 0.78
	-0.38 ± 0.90
	-0.27 ± 0.90

	
	6-11
	-0.31 ± 1.04
	-0.50 ± 0.95
	-0.67 ± 0.83
	-0.51 ± 0.95

	
	12-17
	-0.74 ± 0.85
	-0.36 ± 1.03
	-0.35 ± 0.71
	-0.47 ± 0.89

	
	18-23
	-0.45 ± 0.79
	-0.13 ± 0.70
	-0.51 ± 0.81
	-0.36 ± 0.77


Table 3.3. Rate of malnutrition in children under 24 months of age by study area
	Malnutrition
	Lai Châu      (n =267)
	Lào Cai        

(n = 276)
	Hà Giang    

(n = 256)
	Chung        

(n =799)

	Under-weigth
(n=120)
	SL
	52
	35
	33
	120

	
	%
	19.5
	12.7
	12.9
	15.0

	Stunting
(n=192)
	SL
	87
	40
	55
	192

	
	%
	31.5
	18.4
	20.5
	24.0

	undernourished (n=70)
	SL
	22
	23
	25
	70

	
	%
	8.2
	8.3
	9.7
	8.8
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Figure 3.1. Malnutrition rate by degree in children under 24 months of age 
Table 3.4. Rate of malnutrition in children by age group
	Malnutrition
	Age (month)

	
	0-5 (n=166)
	6-11 (n=289)
	12-17 (n=194)
	18-23 (n=150)

	underweigth

(n=120)
	SL
	19
	41
	28
	34

	
	%
	11.4
	14.2
	13.4
	22.6

	Stunting

(n=192)
	SL
	20
	52
	52
	68

	
	%
	12.0
	17.9
	26.8
	453

	undernourished (n=70)
	SL
	10
	27
	19
	14

	
	%
	6.0
	9.3
	9.8
	9.3


3.1.2. Child rearing practices of mothers with children under 2 years old

Table 3.5. Child feeding practices in mothers with children under 24 months of age
	Child rearing practice
	Amount 
	Ratio(%)

	Pregnancy check-up 3 times
	206
	53.5

	Breastfeeding within 1 hour of birth
	484
	63.3

	Squeeze out colostrum before feeding your baby
	276
	36.1

	Give your baby food other than breast milk after birth
	450
	58.4

	Give your child complementary foods at the right time
	384
	48.0

	Child has a respiratory infection within the past 2 weeks
	109
	13.6

	Your child has had diarrhea within the past 2 weeks
	50
	6.2


3.1.3. Food security status of households with under-age children

Table 3.6. Percentage of household food insecurity by access to food
	Pattern of household food insecurity in the last 30 days (n = 799)
	Amount
	Ratio (%)

	Worried about lack of food
	267
	33.8

	No money to buy fancy food
	292
	37.0

	Eat the same food over and over
	254
	32.2

	Eat food you don't like
	237
	30.0

	Eat less than you need
	93
	11.8

	Eat less meals
	47
	5.9

	Nothing to eat
	47
	5.9

	Go to sleep hungry
	9
	1.1

	Fasting all day
	8
	1.0


Table 3.7. Rate of household food insecurity in relation to food access level
	Level of household food insecurity in the last 30 days (n = 799)
	Amount
	Ratio (%)

	Worried about lack of food
	267
	33.8

	Not enough food in terms of quality
	261
	32.6

	Insufficient quantity and consequences
	117
	14.9


Table 3.8. Average household food security score - HFIAS by location and ethnicity
	HFIAS means
	Local
	Ethnic
	Total

	
	Lai Chau1
	Lao Cai2
	Ha Giang3
	 Kinh  
	Minorities
	

	N
	267
	276
	256
	143
	636
	799
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	7.01 
	6.45
	5.49 
	5.49
	6.45 
	6.40 

	SD
	4.53
	4.78
	3.08
	3.08
	4.78
	4.3

	p*
	>0.051-2
	>0.052-3
	>0.051-3
	<0.05
	


* t-test; HFIAS (0-27)-scores
Table 3.9. Rate of household food insecurity in the study area
	Household food insecurity (n=799)
	Amount
	Ratio (%)

	Short
	346
	43.3

	Light
	124
	1.5

	Fit
	166
	20.8

	Heavy
	56
	7.0


Table 3.10. Percentage of household food insecurity by location and ethnicity
	HFIAS
	Local
	Ethnic

	
	Lai Chau1
	Lao Cai2
	Ha Giang3
	 Kinh  
	Minorities

	Amount
	136
	113
	97
	37
	309

	Ratio (%)
	50.9
	40.9
	37.9
	4.6
	38.7

	p (χ2)
	<0.011-2
	<0.012-3
	<0.011-3
	<0.01


p1-2, p2-3, p1-3 t-test; 

The rate of household food insecurity of ethnic minorities households for all three provinces is 38.7%, according to Lai Chau, Lao Cai and Ha Giang provinces, respectively. are 48.7%, 33.7% and 33.6%.
3.1.4. Some factors related to malnutrition in children under 24 months of age 
There is a statistically significant relationship between underweight malnutrition with factors such as ethnicity, young sex, mother's education level, family's main source of income, family economy, maternal BMI, number of antenatal care visits, the number of children of the mother, the time of complementary feeding. There was no correlation between factors such as gender, child's health status and family security with underweight malnutrition of children under 2 years of age.

Table 3.11. Multivariable regression identifies factors related to underweight malnutrition in children under 24 months of age.
	Related factors
	OR 
	CI (95%)
	P (χ2)

	Ethnic minorities
	1.65
	0.81 – 3.38
	> 0.05

	Mother's education is less than 3
	0.8
	0.48 -1.33
	> 0.05

	Number of antenatal care visits less than 3 times
	1.6
	1.17 – 2.56
	< 0.05

	Poor households
	1.25
	0.71 – 1.84
	> 0.05

	Mother's number of children >2
	0.66
	0.35 – 1.23
	> 0.05

	HFIAS
	1.55
	0.98 – 2.42
	> 0.05


The factors associated with statistical significance with underweight malnutrition in children are gender, family economy, mother's body mass index (BMI), antenatal care, and time of complementary feeding.

The relationship between stunting malnutrition and statistically significant factors include: child's sex, mother's education, main source of family income; economic conditions of the household; number of children of the mother; number of antenatal care visits during pregnancy, time for additional children and issues of family safety.

Table 3.12. Multivariate regression identifies factors related to stunting malnutrition in children under 24 months of age.
	Related factors
	OR
	CI (95%)
	p (χ2)

	Young girls
	1.58
	1.09 – 2.32
	< 0.01

	Mother's number of children is more than 2
	0.91
	0.52 – 1.58
	>0.05

	Number of antenatal care visits less than 3 times
	1.62
	1.05 – 2.58
	<0.01

	Mother's education is less than 3
	0.82
	0.54 – 1.28
	>0.05

	Main income from agriculture
	1.25
	0.80 – 1.94
	>0.05

	Poor households
	1.56
	1.04 – 2.33
	<0.05

	Giving children ABS at the wrong time
	1.54
	1.06 – 2.22
	<0.05

	Household food security
	1.11
	0.76 – 1.61
	>0.05


3.2. Intervention implementation results

Table 3.13. Number of communication-education sessions and number of people accessing health services in the study area
	Media form and the number of people to be reached
	Ha Giang
	Lai Chau
	Lao Cai
	Total

	Baby Sun Consulting Room


	Room number
	4
	5
	4
	13

	
	Number of trained medical staff
	4
	5
	4
	13

	
	Number of times using consulting services
	7,144
	2,273
	1,569
	10,150

	The media


	Number of events
	134
	73
	34
	241

	
	Number of participants
	2,448
	691
	528
	3,667

	Group consulting
	Number of calls
	133
	157
	121
	411

	
	Number of participants
	2,211
	735
	1,342
	4,288

	Number of women trained

about good agricultural practice
	-
	-
	450
	450


Table 3.14. Number of complementary food products sold through social programs in the commune
	Product's name
	Amount

	Number of people who bought the product
	2.913

	Number of delicious porridge packages sold
	28.133

	Number of children in kindergarten who can eat delicious porridge as a snack
	2.550

	Number of packages of Protein - Lipid supplements sold
	10.000

	Number of packages of vegetable powder sold
	19.860


3.3. Improving household food security through the production and marketing of dietary supplements

3.3.1. Improve food shortage in households

Table 3.15. Changes in household food insecurity rates in relation to accessibility
	Household food insecurity in the last 30 days
	Before the intervention (n=799)
	After the intervention (n=680)
	p 

(χ2-test) 

	
	n
	%
	n
	%
	

	Worry about lack of food 
	Yes
	267
	33.8
	94
	13.8
	<0.01

	
	No
	532
	66.2
	586
	86.2
	

	No money to buy favorite foods 
	Yes
	292
	37.0
	75
	11.0
	<0.01

	
	No
	507
	63.0
	605
	89.0
	

	Eat the same food over and over again
	Yes
	254
	32.2
	77
	11.3
	<0.01

	
	No
	545
	67.8
	603
	88.7
	


Table 3.16. Changes in household food insecurity rates in relation to meal quantity and quality
	Household food insecurity in the last 30 days
	Before the intervention (n=799)
	After the intervention (n=680)
	p 

(χ2-test)

	
	n
	%
	n
	%
	

	Eat foods you don't like
	Yes
	237
	30.0
	61
	9.0
	<0.01



	
	No
	562
	70.0
	619
	91.0
	

	Eat less than you need
	Yes
	93
	11.8
	38
	5.6
	<0.01

	
	No
	706
	88.2
	642
	94.4
	

	Eat fewer meals
	Yes
	47
	5.9
	31
	4.6
	>0.05

	
	No
	705
	94.1
	649
	95.4
	


Table 3.17. Changing prevalence of household food insecurity affects health
	Household food insecurity in the last 30 days
	Before the intervention (n=799)
	After the intervention (n=680)
	p 

(χ2-test)

	
	n
	%
	n
	%
	

	Fasting
	Yes
	47
	5.9
	19
	2.8
	<0.05

	
	No
	752
	94.1
	661
	97.2
	

	Fasting all day
	Yes
	9
	1.1
	7
	1.0
	>0.05

	
	No
	790
	98.9
	673
	99.0
	

	Go to sleep hungry
	Yes
	8
	1.0
	3
	0.4
	>0.05

	
	No
	791
	99.0
	677
	99.6
	


3.3.2. Improve household access to food

Table 3.18. Changes in household food insecurity rates in relation to food access levels
	HFIAs
	Before the intervention (n=799)
	After the intervention (n=680)
	p 

(χ2-test)

	
	n
	%
	n
	%
	

	Not enough quality
	Yes
	315
	39.9
	91
	13.4
	<0.01

	
	No
	484
	60.1
	589
	86.6
	

	Not enough quantity
	Yes
	117
	14.9
	50
	7.4
	<0.01

	
	No
	682
	85.1
	630
	92.8
	


3.3.3. Improve household food security by points

Table 3.19. Average change in assessment of household food insecurity by study location.
	Time
	Lai Chau
	Lao Cai
	Ha Giang

	Before the intervention ([image: image12.png]


± SD)
	7.01 ± 4.53
	6.45 ± 4.78
	5.49 ± 3.08

	After the intervention ([image: image14.png]


± SD)
	6.95 ± 4.42
	6.35 ± 4.63
	4.28 ± 3.53

	Difference between HFIAS score before-after intervention
	0.19
	0.10
	1.21

	p (t-test)
	> 0.05
	> 0.05
	> 0.05


Table 3.20. Change in mean HFIAS scores by ethnicity.
	Time
	Kinh
	Minorities
	Total

	Before the intervention ([image: image16.png]


 ± SD)
	6.45 ± 4,78
	5.49 ± 3.08
	6.40 ± 4.3

	After the intervention ([image: image18.png]


 ± SD)
	6.35 ± 4,63
	4.28 ± 3.53
	5.86 ± 4.19

	Difference between HFIAS score before-after intervention
	0.1
	1.21
	0.55

	p (t-test)
	> 0.05
	> 0.05
	> 0.05


3.3.4. Improving household food security by degree

Table 3.21. Change in the prevalence of HFIAs deficiency before and after intervention.
	HFIAs
	Before the intervention (n=799)
	After the intervention (n=680)
	p 

(χ2-test)

	
	n
	%
	n
	%
	

	Yes
	346
	43.3
	114
	16.8
	<0.01

	No
	453
	56.7
	566
	83.2
	


3.4. Improve nutritional status in children under 24 months of age 
Table 3.22. Average change of Z-score in children under 24 months of age before and after intervention
	Time
	WAZ
	HAZ
	WHZ

	After the intervention ([image: image20.png]


 ± SD)
	-0.93 ± 1.02
	-1.13 ± 1.22
	-0.41 ± 0.9

	After the intervention ([image: image22.png]


 ± SD)
	-0.73 ± 1.09
	-1.11 ± 1.21
	-0.16 ± 1.06

	Difference in z-score before-after intervention
	0.2
	0.02
	0.25

	p (t-test)
	< 0.01
	> 0.05
	< 0.01


Before the intervention, the malnutrition rate of children under 24 months of age with underweight, stunting and wasting forms was 15.0%, 24.0% and 8.8%, respectively. After intervention, these rates are 12.3%, 23.2% and 7.7%, respectively. The rate of malnutrition in children under 24 months of age has decreased after the intervention but the difference is not statistically significant.

The rate of underweight malnutrition in the 0-5 months old group decreased from 11.4% before the intervention to 5.9% after the intervention, the 6-11 months old group decreased from 14.2% before the intervention to 10 .4% after the intervention and 18-23 months old group decreased from 22.7% before the intervention to 18.8% after the intervention. Particularly in the age group of 12-17 months, the rate of malnutrition after the intervention was higher than before the intervention, increasing from 13.4% before the intervention to 14.8% after the intervention. However, the difference of these ratios was not statistically significant, p>0.05.

The prevalence of stunting in the group of 6-11 and 18-23 months old decreased by 3.5% (from 18% to 14.5%) and 2.6% (45.3% to 41.7%) respectively. In the group of 0-5 months of age, the rate of reduction was not significant. Particularly in the group of children 12-17 months old, the rate of malnutrition increased by 2.5% from 26.8% before the intervention to 29% after the intervention. The rate of malnutrition in children's age groups changed before and after the intervention. However, the difference was not statistically significant with p>0.05.
Chapter 4: DISCUSSION

4.1. Child malnutrition under 24 months of age and some related factors in the study area in 2016

4.1.1. Nutritional status of children under 24 months of age 
Research results show that the rate of malnutrition in children under 24 months of age is still common in all 3 types of underweight, stunting and emaciation with moderate and severe levels. SDD is present in all ages, regions, genders and ethnicities. The rate of underweight malnutrition for all 3 localities in the study area is 15%, in which the group of 18-23 months old has the highest rate of malnutrition 22.6%, followed by the group of 6-11 months old 14.2. %, group of 11-17 months of age 13.4% and finally group of 0-5 months of age 11.4%. The overall prevalence of stunting in our study results was 24.0%. In Lai Chau, the highest rate is 31.5%, followed by Ha Giang at 20.5% and the lowest in Lao Cai with 18.4%. The prevalence of underweight malnutrition in children under 2 years of age in our study is 8.5% for all age groups and tends to increase with age and also has public health significance at the average level.
Although there have been many intervention programs to prevent malnutrition implemented in the study area, achieving the goals of reducing the rate of malnutrition. But the overall level and rate of malnutrition in the localities are still high and significant for public health. The cause of this problem may be that the implemented programs are not synchronous and multidimensional, and have not yet solved the root of the problem comprehensively.

4.1.2. Practice of pregnancy care and child-rearing of mothers with children under 24 months of age 
The percentage of mothers who participated in the interview with enough or more than 3 antenatal care visits accounted for 53.5%. The rate of babies being breastfed within 1 hour of birth in our study results was only 63.3%. Besides, there are still 36.1% of young mothers expressing colostrum before breastfeeding. Especially, there is a very large percentage of 58.4% of mothers who give their babies food other than breast milk after the baby is born. Giving children complementary foods at the right time plays an important role in the growth and development of children and is also a factor in helping to prevent diseases better. The results of our study show that only 48.0% of children are properly supplemented; The remaining 52% of children were not fed properly. Early or late feeding affects the health and development of children. The cause of this problem may be due to the habits, habits and economic and working conditions of the mothers in this study. The rate of children with respiratory infections and diarrhea within 2 weeks before conducting mother interviews was 13.6% and 6.2%, respectively.

4.1.3. Household food security

* Food shortage in the household

Households that were uncertain about having enough food in the past 30 days were 33.8%, of which 27.1% of households were frequently unsure of having enough food. Up to 37.0% of households responded that they lack money to buy food, in which 15% of households are regular and 52.6% of households are sometimes short of money for 30 days. The lack of money to buy food greatly affects whether you can eat your favorite foods or not.

The rate of HFIAS deficiency related to food shortage, lack of money to buy favorite food is 30.0% with a frequency (>10 times/month) of 14.7%, 11.8% of households family must eat less food than necessary and eat fewer meals than usual. The availability of food in the family to meet the needs of a new life ensures an aspect of ensuring family safety. In addition to the availability of essential foods, to ensure the fullness of the HFIAS concept requires full access to other foods. Therefore, the availability and adequate access to food is a criterion to ensure family safety and nutrient and energy needs for children, a member of the household.

The percentage of households with fasting status is 5.9%, 1.1% without going to bed. The cause of this situation may be due to the fact that at the end of the year, the economic conditions and jobs of the people are not guaranteed. Along with that, this time is the time before the crop, so food shortages happen more often.

* Household's ability to access food: The percentage of households worried about food shortage is 33.8%. The rate of HFIAS deficiency due to lack of quality food is 32.6%. 14.9% of households do not have enough food in quantity and this causes consequences and bad effects on health.

* Lack of family safety through the scale-HFIAS: the average score of assessment of lack of family safety before intervention is 6.40 ± 4.3.

* Lack of household food security by degree

The general lack of family safety at all levels in our study was 43.3%, of which: mild level 15.6%; moderate level is 20.4%; Severity is 7.2%. The high rate of lack of family security in the study is because the subjects in this study are households with children under 24 months of age in mountainous areas with difficulties. These households are newly married couples, just starting out on their own, with limited education, employment and unstable income. Moreover, young households in the period of childbirth and after childbirth often fall into a financial crisis because when having children, basic expenditure will increase while income does not increase.

4.1.4. Factors related to malnutrition in children under 24 months of age. 
The results of multivariable regression analysis showed that the number of antenatal visits of the mother during pregnancy was associated with low birth weight malnutrition in children under 2 years of age. The child's sex, the number of antenatal care visits by the mother during pregnancy, the economic status of the household and the duration of complementary feeding are related to stunting status. Factors related to child malnutrition have been confirmed by Unicef, WHO and scientists around the world, including 3 main groups of causes. The direct causes include the baby itself (low birth weight), illness, mother's lack of milk, no WEAT/LIKE deficiency. Indirect causes from the mother and from the carer include the mother's knowledge/practice of taking care of the child; mother's education, parent's occupation, financial resources and family resources. Potential causes include socio-economic development conditions, transport infrastructure, and the development of residential communities. This has also been proven from many studies in the world as well as in Vietnam.

4.2. Deployment results of the model

After implementing the ECOSUN project model, the project has successfully built and put into operation 2 production lines for porridge, protein-lipid supplement pack and vegetable powder in Lao Cai city. Along with that, the agricultural production system according to Vietgap standards was implemented to create a clean and stable source of raw materials for the factory with 450 turns of female farmers being trained in safe agriculture. Built and put into operation 13 Baby Sun consulting rooms. About 10,150 people have been approached and consulted on nutrition and health in the communes of 3 provinces, with an average of 1270 visits per commune. There were 241 communication sessions conducted in 9 communes of 3 provinces with 3667 participants. On average, each commune during the project implementation period had about 27 communication sessions. Along with that, small group counseling activities were also organized in 134 sessions in 9 communes with about 2448 participants. Social media-consultation-marketing sessions are held regularly to help people and mothers in the project area have the opportunity to receive useful knowledge and skills for child care and upbringing.

There were 2913 turns of people having access to the product through the purchase of 28,133 packages of porridge fortified with iron and zinc. Along with that, 10,000 packages of Protein-Lipid supplements and 19,860 packages of vegetable powder were sold to mothers with young children. Also during the implementation of the project in the communes, in addition to those who bought porridge to feed their children, 2550 children in preschools in 9 communes were given porridge, protein-lipid powder and vegetable powder at meals. extra (this program is free).

In our model, there is a combination of nutrition with agriculture with the combined participation of the State-Scientist-Enterprise-Farmer. Products are produced from main ingredients by local farmers to serve their children/grandchildren with a meal rich in energy, full of nutrients and most convenient in processing. The model's products are not only sold in the localities where the project is implemented, but also marketed in some provinces such as Hanoi, Hai Phong, and Thanh Hoa where there are small Sun consulting rooms poem.
4.3. Improving family safety with children under 24 months of age through the production and marketing of complementary foods.
* Improve food shortages in households

The lack of food security is related to food access at all levels (from anxiety about food shortage in the last 30 years, to the next level where households lack money to buy any of their favorite foods). any member of the household, and finally family members who have to eat the same food over and over) of families with children under 2 years of age improved after the intervention (p<0 ,01). At most levels, HFIAS deficiency tends to decrease the incidence of problems and their frequency of occurrence. The research results reflect a fact that occurs in the study area that the food shortage is still common in this place and reflects the actual poverty rate according to the Government's regulations. The majority of subjects surveyed in this study are ethnic minorities (82.1%). This subject is characterized by low education and poor skills in farming, raising livestock and using food. Households lack of domestic security on a regular basis rarely occurs. The reason for this change can be partly explained by the positive impact from the intervention program, the communication and counseling programs on child rearing. Since people have better skills and knowledge about using food and taking care of children, it will help reduce costs for medical examination and treatment. A number of studies in the world have shown that the costs of young parents are greatly increased when their children encounter some health problems such as cough, fever, diarrhea and especially the cost of treatment. SDD.

At higher levels of HFIAS deficiency related to the quantity and quality of meals such as proportion of households in the past 30 days having to eat foods they do not like, households with people having to eat less than they need regularly. decreased after the intervention (p<0.01). After the intervention, about 5% of the households in the past 30 days had to eat fewer meals during the day and 2.8% of the households in the past 30 days had nothing to eat in the household. This is very serious because fasting is very dangerous for children, especially children under 2 years of age. Missing meals, lack of energy or going hungry seriously affects the health and development of children. The reason for this situation is that the living standard of the people in the survey area is still quite low. People do not have jobs, unstable incomes, in addition to the cases of young households having new children and lack of support from parents, leading to food shortages, which adversely affects health. Our results are similar to the results of author Nguyen Viet Dang, who researched on food security in Hoa Binh, showing that the percentage of people with lack of family security is still very high, especially in the pre-war period.

* Improve household access to food

The percentage of households that did not have enough food in terms of quantity as well as the number of households that did not have enough food and caused consequences in the past 30 days decreased after the intervention (p<0.01). Better access to food is a welcome sign as household members are no longer at high risk of undernutrition in terms of both quantity and quality of food. Using Fanta III's classification to assess the lack of HFIAS also shows that the percentage of households lacking HFIAS has decreased by 26.5% from 43.3% before the intervention to 16.8% after the intervention (p) <0.01).

Using the HFIAS scale (0-27) to assess the lack of family security also showed the degree of deprivation and the improvement of household food shortages in all 3 localities (reduced by 0.54 points from 6.40 to 5, 86 points), of which Ha Giang had the largest decrease (1.21 points), followed by Lao Cai and the lowest decrease was in Lai Chau. The reason for this difference is that the economic conditions of the three localities are different. In addition, the income source of people in this area mainly depends on small-scale agriculture along with low educational attainment combined with unfavorable natural conditions. Therefore, the level of lack of family safety is still high according to the HFIAS rating scale and the improvement is also very small.

4.4. Improving malnutrition in children under 24 months of age in 3 provinces

Through interventions to people's access to food, mothers' knowledge of care, skills in rational and effective use of food are improved... in order to positively change weight and height, reduce the rate of malnutrition in children under 2 years of age.

The study showed that the intervention through social communication with supplemental food for a period of 6 months improved the weight-for-age z-score (-0.93 ± 1.02 before the intervention compared to -0, 73 ± 1.09 after intervention) and weight for lying length of children under 24 months of age. The rate of underweight malnutrition before the intervention was 15.0% and after the intervention was 12.3%, this rate decreased in all 4 age groups. The age group with the highest reduction in malnutrition rate is the 0-5 months old group. The degree of change in the rate of underweight malnutrition in all age groups tended to decrease after the intervention. However, the difference in rates of underweight and underweight malnutrition before and after the intervention was not statistically significant. However, the rate of change between before and after the intervention in this study was lower than the results of other studies. The study did not show a change in the rate of stunting malnutrition as well as the length z-score according to the age of children under 24 months of age.

This change can be partly explained by the effectiveness of the intervention to improve the nutritional status of young children. In part, the children's families themselves have had changes in their economic conditions, access to and ability to use food. However, because the study period was not long enough, the study did not use a control group and the intervention product here is not a product that is given out free of charge to the people but people have to buy it themselves to use for their children. Therefore, the effectiveness of the intervention to improve the nutritional status of children under 24 months of age is not as high as other studies.

Some advantages, disadvantages and limitations of the study.

* Advantages and disadvantages: There is support and help from the local government, the Institute of Nutrition and other agencies participating in the implementation and coordination of research. There is support for research methods, data processing from international experts and research funding from sponsors. However, because the intervention was carried out in a large area, leading to difficulties in traveling, people's access to supplementary food and to health services was limited.

* Limitations of the study: because the study was designed based on the budget and time framework of the project, the intervention period was short and the intervention did not have a control group, so the sustainability could not be assessed. The program does not provide but only markets for families to buy the program's products to take home for their children, so the change in the rate of malnutrition of children after the intervention is not high.

CONCLUSION
1. Nutritional status and factors related to malnutrition in children under 24 months old

The rate of malnutrition in children under 24 months old in the study area is still high and accounts for public health significance, as follows: the stunting is 24.0%, the underweight is 15.0%, and the wasting is 8.8%. Boys have a higher rate of malnutrition than girls. The rate of malnutrition in children in study group tends to increase with age in all types, especially in types of underweight and stunting. Children in ethnic minorities have a higher rate of malnutrition than children in Kinh ethnic majority. This has statistical significance (p<0.05).

Factors related to malnutrition in children under 24 months old in this study, including: ethnicity; mother's education level; main source of family income; family economy; number of antenatal check-up during pregnancy; number of mother’s children; related household food security issues with statistical significance (p<0.05) with the rate of the underweight.

2. Household food security in the study area in 2016 and the change in the rate of food insecurity after the intervention

Household food security in the study area in 2016 is still unsecure, as follows: the percentage of households worried about not having enough food in the past 30 days is 33.8%; the percentage of households lacking money to buy food is 37.0%; the percentage of lacking of money to buy favorite food is 32.2%; the percentage of households eating food they don't like is 30.0%; the percentage of households eating less than usual is 11.8%. The rate of household food insecurity according to the HFIAs rating scale is 43.3%, of which: mild deficiency is 15.6%; moderate deficiency is 20.4%; severe deficiency is 7.2%.

After the intervention in the study area, the rate of food insecurity in households with children under 24 months old has changed, as follows: the rate of household food insecurity decreased by 26 .5% from 43.3% before the intervention to 16.8% after the intervention, the difference has statistical significance (p<0.05). The average HFIAS score decreased from 6.40 ± 4.3 before to 5.86 ± 4.19 after the intervention. The rate of household food insecurity improved according to different levels: mild level from 15.6% to 4.9%, moderate level from 20.4% to 8.4%; severe level from 7.2% to 3.5%, the difference has statistical significance (p<0.01) at the time before and after the intervention.

3. Improve nutritional status in children under 24 months old

The rate of malnutrition in children under 24 months old in the study area has changes and the statistical significance (p<0.01) according to the average value of average weights z-score increasing from - 0.93 ± 1.02 before intervention to -0.73 ± 1.09 after intervention. The index of average baby weight and height increased from -0.41 ± 0.9 before the intervention to -0.16 ± 1.06 after the intervention in children under 24 months old before and after the intervention. The rate of malnutrition in children under 24 months old tended to decrease in all 3 types before and after the intervention, specifically: the underweight decreased from 15.0% to 12.3%; the stunting decreased from 24.0% to 23.2%; the wasting decreased from 8.8% to 7.7%.

RECOMMENDATIONS

1. The effectiveness of the model on a larger scale with a longer time should be evaluated by the rofessional agencies such as the Institute of Nutrition and localities where the topic is implemented. 

2. The model should be replicated and applied for localities inside and outside the province. At the same time the production capacity of the factory should be improved to introduce the model's products as breakfasts or snacks for children at nursery schools and primary schools and the model's products (supplemented food) need commercializing on a larger scale.
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Select 3 communes from each province in the research sample, including: Ban Giang commune, Ban Hon commune, Then Sin commune (Lai Chau province); Ban Vuoc Commune, Quang Kim Commune, Trinh Tuong Commune (Lao Cai Province); Dao Duc Commune, Trung Thanh Commune, Viet Lam Commune (Ha Giang Province)





Initial study (n = 799)


Nutritional status of children under 24 months of age 


Food security





Interventions:


- Building and deploying a baby solar consulting room


- Operating a food supplement production model.


- Deployment of social marketing plan for complementary foods (Delicious porridge, Vica Protein-Lipid package, Vica vegetable powder...)


- Organizing communication and education on child rearing and care.


- Training on safe agricultural production.
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