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Abstract

This study evaluated the effects of nutrition education program alone and in
combination with homestead food production (HFP) inputs on nutritional status in
selected rural secondary school students of Kishoreganj district. In this interventional
study, 1214 students were placed into study group 1 (406), study group 2 (400) and
control group (408). The study group 1 participated in nutrition education program
whereas the study group 2 got HFP inputs along with nutrition education. Socio-
demographic informations were collected at baseline of the study KAP related
information, food security related information, anthropometric data, blood samples,
school performance related information and dietary data (24 hour dietary recall along
with seven days’ food frequency) were collected at baseline and after six months of
follow up respectively. The data were analyzed by paired t-tests. ANOVA test was
also done to see the significance level of academic performance between the groups.
In all statistical tests, p values of less than or equal to 0.05 were considered

significant.

Most of the participants’ fathers were found to be farmer in three groups. However,
among other reported occupations, business and small business were common across
the groups. Percentages of illiterate mothers for study group 1, study group 2 and
control group were found 11.9%, 12.8% and 8% respectively. Most of the families
were found nuclear rather than the joint type in three groups. About half of the
participants’ monthly per capita income were reported lower than 600 Taka among all

the groups.

The knowledge, attitude and practice score were compared among the groups over the
study period. The KAP percent score were significantly increased in study group 1 (p
< 0.001) and study group 2 (p < 0.001) after the intervention; no significant change
was seen in control group (p = 0.445). Although, in the control (p <0.510) and the
study group 1 (p=0.211) food insecurity followed an increasing pattern; in study

group 2 it reduced significantly (p <0.001).
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Percentages of the study participants having normal BMI increased a little in the study
group 1 and 2 (78 to 82.3 and 85.4 to 87.5 accordingly). In the control group, 89.1%
participants’ BMI were normal at the baseline which reduced to 87% at the end of the
study period of six months. The prevalence of anemia was 43.8%, 48.5% and 48.5%
in the study group 1, study group 2 and control group respectively. After 6 months the
prevalence of anemia increased in the control group (54.9%). One the other hand,
decreased anemia prevalence was reported in study group 1 and study group 2 (35.5%
and 44% respectively). The serum ferritin level which is a marker of human storage,
also decreased from baseline in control group. Significant changes of the examination
marks were found in all the groups after intervention. Among them the changes in
study group 1 and 2 were highly significant (p = 0.00 and 0.00 respectively). It was
also found that the improvement in academic performance in study group 2 was
significantly higher compared to study group 1 (p = 0.007) and control group (p =
0.003).

The participants of study group 2 were found to have better dietary diversity score (p
=0.000) and dietary intake (significant increase in food group consumption and also in
macro and micronutrients intakes) after intervention compared to others. Still they
could not meet the level of RDA and most of the participants of all groups were

inadequate in terms of macro and micronutrients intakes.

Nutrition education and HFP program appeared to have positive impact on nutritional
status of the participants of study group 2. Healthy eating bahaviour is essential for
students to achieve their full academic potential, mental growth and lifelong health &

well-being.
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1.1

Introduction

Malnutrition is a devastating problem in the developing countries,
particularly for the poor and under privileged groups. In spite of impressive
advances in health sectors in recent decades, many in developing countries

remain vulnerable to food insecurity, undernutrition and ill health.

Secondary school children lying under the age group of 10 — 19 come under
the category of adolescent. Adolescence is a state or process of growing up
from puberty to maturity.” Adolescent account for 1/5th of the world’s
population and in Bangladesh they account for almost one-quarter of the
total population.®> Adolescence is a unique intervention point in the life-
cycle for a number of reasons.* Early adolescence after the first year of life
Is the second critical period of rapid physical growth and changes in body
composition, physiology and endocrine. When more than 20% of the total
growth in stature and up to 45% of adult bone mass are achieved and weight
gained during this period contributes about 50% to adult weight.> Rapid
growth and changes heighten their nutritional requirements and risks of
undernutrition. There is evidence that the tempo of growth during
adolescence is slower in undernourished populations.® Adolescence offers
the last opportunity to intervene and recover growth faltered in childhood
and also support growth spurt and skeletal development to break the vicious

cycle of inter-generational undernutrition.’

Malnutrition among the rural poor in Bangladesh is probably the highest in
the world.® According to a WFP (2009) report, 60 million people in
Bangladesh still do not have sufficient food to eat and the country has the
highest child underweight rate in South Asia and one of the highest in the
world.® Vitamin A deficiency is a public health problem in nearly 80
developing nations.’®** Over half of the prevalence of anemia globally is
estimated to be due to iron deficiency.*® Similarly, current estimates suggest

that one-third of the world’s population consumes diets inadequate in zinc.*®
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Overall micronutrient deficiencies raise the risk for mortality from
diarrhoea, pneumonia, malaria and measles.”* These micronutrient
deficiencies are responsible for a large proportion of infections, poor
physical and mental development and excess mortality in the developing
world.”™ Micronutrient malnutrition has serious effects on the development
of countries due to its long-term impact on health, cognitive function and
work productivity. The recent increase in global food prices has
substantially boosted overall poverty and has pushed more people into
malnutrition.® In developing countries, factors associated with
undernutrition of adolescents are: poor household economic condition,
periodic food-shortage, child-labour (marker of household income -
poverty), burden of disease, poor knowledge about long-term consequences
of undernutrition of adolescents, quantity and quality of food, and access to
health and nutrition services.!” In Bangladesh, low family income,
education and periodic food — shortage were associated with inadequate
dietary intake®, which might have led to undernutrition. Inadequate dietary
intake is the main cause of micronutrient deficiencies and thus it seems
logical that food and agriculture activities ideally in conjunction with

nutrition education, could contribute to improved micronutrient status.™®

It has been argued that health is an important factor for academic
achievement at school.?># Deficiencies in some nutrients have been
reported to cause diseases which could lead to impaired cognitive
development.?> Undernourished children have been shown to have
decreased attendance, attention and academic performance as well as more
health problems compared to well — nourished children.?*** Studies of
nutrition and academic performance have typically focused on hunger,

malnutrition and micronutrient deficiency.??%%’
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Health promotion from the early stages in life by fostering healthy eating
practices and regular physical activity has the potential for a major impact
on health and well-being during childhood and later stages in life.?
Children progressively acquire and learn eating habits and practices as they
grow and develop. Initially, the family plays a vital role in the process. Not
only as responsible for feeding the child, but also by setting norms within
the family, acting as role models, encouraging certain behaviors and
rewarding or limiting others.®® During school age, children are more
independent, start making their own food choices and take personal
decisions regarding what they eat. The family is less important for
adolescents, while friends, peers and social models are the key influences

on their eating practices.®

Scientific evidence supports that prevailing food patterns during infancy
and childhood influence growth and development; have an impact on health
not only during this period of life, but also on the potential development of
risk and protective factors related to the onset of chronic diseases later in
adulthood.®! Nutrition during childhood contributes for maintaining lifelong
health and optimal learning capacities. Furthermore, food habits that persist
during adolescence are more likely to track onto adulthood.** So, it is
important for children to learn about the benefits of good nutrition.
Education can assure that individuals have the information and skills they
need to protect and enhance their own health and the health of their
families.®® It has been recommended that effective nutrition interventions
for children and adolescents should have a behavioral focus that will
minimize the targeted risk factors, utilize theoretical framework, consist of
changes to the environment, provide adequate dose and include strategies
that are developmentally and culturally appropriate.>** However, to
achieve the desired behavioral changes related to health and nutrition it will
require the attainment of adequate knowledge, attitudes, skills and self —

efficacy.’**"*® In other words, for children and adolescents to adopt and
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maintain health — enhancing behaviors, they need to have adequate
knowledge of the health concern, attain the right attitude to deal with the
concern and possess the necessary skills and be self — efficacious to assume
the health — enhancing behavior. Any set of learning experiences designed
to facilitate voluntary adoption of eating and other nutrition related
behavior, conducive to health and well — being is defined as nutrition
education.® It is recognized as an important component in programs and
interventions related to health promotion and disease prevention. Nutrition
education has not only been shown to improve knowledge and skills but
also eating and physical activity behaviors as well as health status for
school-age children.**#+***® perez Rodrigo and Arancenta have outlined the
characteristics of successful school — based nutrition education programs
that focus on dietary practices and physical activity.** In summary, a
comprehensive and sequential school — based nutrition education is needed
to provide school children the knowledge and skills as prerequisites for

acquiring healthy nutrition — related behaviors.

Food — based approaches, particularly the ones that involve agricultural
Interventions, can also contribute to poverty reduction in a variety of ways,
which in turn also adds to improving nutritional status.*“®*" Increasing
availability and consumption of micronutrient — rich foods through a
household’s own production is considered a sustainable approach because
the process empowers women and households to take ultimate
responsibility over the quality of their diet through their own production of
nutrient — rich foods and educated consumption choices.*”® Until recently,
projects that encourage households’ own production of food have focused
on home gardens that often promote the production of plant source foods
only. Plant foods are important sources of micronutrients, particularly
vitamin A. But the bioavailability of vitamin A and other micronutrients
from plants is lower than originally thought.*® Therefore, it is crucial to

increase the consumption of animal foods, which are known to be rich
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sources of bioavailable vitamins and minerals, among micronutrient
deficient populations. Helen Keller International (HKI) initiated pilot
projects in Bangladesh, Cambodia, Nepal and the Phillippines to integrate
animal husbandry and nutrition education into an on — going home
gardening program to enhance the intake of bioavailable micronutrients by
household members, Which is referred to as homestead food production
(HFP). Homestead food production is a world wide practice that has existed
for many centuries.®® The main purpose of this indigenous practice is to
grow food for the family and provide additional income.*** The concepts
of homestead gardening has increasingly been broadened to also include the
production of animal foods, for example through poultry keeping, small
animal husbandry and /or fish ponds, and it is therefore called home-stead
food production and main aims of homestead food production are still the
production of nutritious, micronutrient-rich foods for household
consumption and the generation of additional income, but its role in
women’s empowerment, community mobilization, and poverty reduction
are increasingly being recognized.*

The present study aims at investigating the influence of nutrition education
intervention and nutrition education & homestead food production in
selected rural secondary school students on their nutritional status and to
compare the results obtained in order to take measures to improve the health

and well — being of those children as a whole.
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1.2

Rationale of the Study

Bangladesh is the most densely populated country in the world and one of
the poorest where millions of children and women suffer from various
forms of malnutrition including low birth weight, stunting, under-weight,
deficiency of iodine, iron and vitamin. Despite significant progress has been
made in recent years to reduce the incidence of poverty and malnutrition,
the fact remains that nearly half of the citizens live in deprivation.>
Childhood undernutrition, highly prevalent in South Asia,> continues to
persist throughout adolescence but little attention has been given to
undernutrition of adolescents perhaps for the belief that adolescents are a
low-risk group. Adolescence is such a critical stage of life when growth is
accelerated and major physical and sexual development takes place.®
Adolescent growth and development is closely linked to the diet they
receive during childhood and adolescence. Adolescent is a window of
opportunity to prepare nutritionally for a healthy adult life. It may also be a
time to shape and consolidate a healthy eating and life style behaviors, there
by preventing or postponing the onset of nutrition related to the chronic
diseases in the adulthood.”” However, eating patterns are frequently erratic
in adolescents, and this may be a common factor for nutritional risk. Eating
disorders have become a leading chronic illness especially girls live under
sub optimal condition marked by poor nutritional status and thus high level
of morbidity and mortality.*® Dietary knowledge and access to resources are
critical to improve health and nutrition in a sustainable way. Adolescence is
the proper time to learn and adopt healthy habits to avoid many health and
nutritional problems later in life."” Adolescents have more easy access to
health and nutrition information through schools, recreational activities and
mass media than they have later in their lives.* Particularly, health and
nutrition knowledge and healthy habits of female adolescents will have
critical roles to play in maintaining future family health and nutrition. The
next generation of our country will be suffered if adolescents who would be

the parents would have ill-health and poor nutritional status. Several
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strategies in Bangladesh have been taken to combat micronutrient
deficiencies including supplementation, fortification and the promotion of
dietary diversification. Two decades ago, Helen Keller International (HKI)
introduced the homestead food production (HFP) program to address
vitamin A deficiency in Bangladesh. The key impacts of homestead food
production in Bangladesh on food security include: increased production
and consumption of micronutrient — rich foods; diversified diets; improved
status of women; increased income from garden and livestock

production.>®®

Homestead food production alone will not improve
nutrition; nutrition education is necessary to translate food production into
improved dietary intakes, particularly for vulnerable household members. A
number of studies experimenting the potential for agriculture programs and
food — based strategies to improve nutrition highlighted the importance of
explicit nutritional objectives and nutrition education activities —
specifically as behavior change communication (BCC) - to affect positive
nutrition outcomes.®-%%%

Therefore, considering all the views, specially the importance of adolescent
period in human life and nutritional problems of adolescents; this study has
been designed to compare the changes in nutritional knowledge, attitude
and practice, overall the nutritional status (before and after intervention)
between three groups of secondary school students — one who has received
only nutrition education, other one who has received both nutrition
education and inputs of homestead food production and last one who has

received nothing.
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1.3
13.1

1.3.2

Objectives

General objective

To compare the effect of nutrition education intervention and nutrition

education & homestead food production on nutritional status among

selected rural secondary school students.

Specific objectives

1.

To assess the nutritional status of rural secondary school students
before and after intervention.

To assess the school performance of rural secondary school students
before and after intervention.

To evaluate the KAP (Knowledge, Attitude & Practice) score of rural
secondary school students before and after intervention.

To assess the household food security of rural secondary school
students before and after intervention.

To assess the food intake pattern of rural secondary school students
before and after intervention.

To observe the socio—demographic condition of rural secondary school
students.

To execute a nutrition education program containing:

a) Oral presentation

b)  Showing posters, booklets and leaflets

c) Practical food demonstration

To execute a program for giving various inputs of Homestead Food
Production (HFP).

To make a comparison of all parameters under study between control

and study groups.
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Literature Review
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2.1

Literature Review

Under nutrition remains as an unfinished agenda for the majority of low and
middle-income countries (LMICs). The UNICEF defined undernutrition as
the outcome of insufficient food intake and repeated infectious diseases. It
includes being underweight for one's age, too short for one's age (stunted),
dangerously thin for one's height (wasted) and deficient in vitamins and

minerals (micronutrient malnutrition).®*

Risk factors of under nutrition are complex; include national scale
determinants to individual specific and factors which effect at various age
and period of life (Scaling up of Nutrition, 2011). The UNICEF conceptual
framework on the causes of malnutrition suggests that aetiology of
undernutrition is multifactorial, complex and intricate. The framework
classified the causes of undernutrition to three categories as immediate
causes (i.e. inadequate dietary intake and infectious diseases), underlying
causes (i.e. insufficient access to food, inadequate maternal and child care,
poor sanitation hygiene and inadequate health services) and basic causes
(i.e. the roles of formal and non-formal institutions, political and ideological

superstructure, economic structure and potential resources).®

Under-over-nutrition can have adverse effects throughout the life cycle and
has been considered as a leading cause of death, disability and ill-health.®
For example, maternal overweight and obesity are associated with maternal
morbidity, preterm birth, and increased infant mortality. Fetal growth
restriction is associated with maternal short stature and underweight and
causes 12% of neonatal deaths.®’” Being underweight makes it susceptible to
infection and longer duration to recover from illness and with repeated
bouts of infectious diseases estimated 3.1 million preventable maternal and
child deaths occur annually. Stunting (defined by the WHO as low height-
for-age) impair cognitive development, increase susceptibility to infection

and affect school attainment and future productivity with intergenerational
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effects.®® Further, deficiencies in iron, iodine, zinc and vitamins can cause
problems such as brain damage, blindness, anaemia and stunted growth.
Undernutrition affects learning abilities, and cause delayed achievement of
developmental milestones in children. In turn, such adults fail to reach their
full growth potentials influencing their socio-economic productivity

resulting in poor economic growth.®

Many adverse effects of undernutrition including morbidities and
mortalities in vulnerable populations could be prevented through timely
nutrition interventions. These nutrition interventions have both preventive
and curative purposes, especially in LMICs and scaling up of these valuable
interventions have shown to be hugely beneficial to the millions of
populations. The Lancet (2013) series on maternal and child health
examined these multitudes of interventions that were implemented in 34
countries and ascertained that scaling up of these interventions reduce

deaths in children younger than five years by 15%.%

The nutrition interventions were categorized to nutrition-specific and

nutrition-sensitive interventions.

e Nutrition-specific interventions refer to those programmes and
approaches that have direct impact on nutritional outcomes and address
the immediate causes of undernutrition (i.e. inadequate food intake, poor
feeding and care practices and high burden of infectious diseases). The
ten nutrition-specific interventions with evidence for effectiveness of
nutrition interventions and delivery strategies identified included
supplementation of folic acid, calcium, balanced protein-energy and
micronutrients to pregnant women; promoting breast feeding and
delivering appropriate complementary feeding to infants, providing
vitamin A and zinc supplements to children up to the age of five; and
using proven treatment strategies to manage moderate to severe

malnutrition in children.
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e Nutrition-sensitive interventions and programmes include programmes
that address some of the underlying determinants of nutrition (e.g.
poverty, food insecurity, poor health, gender inequity, etc.). Nutrition-
sensitive interventions include agriculture, home gardens and
homestead production systems, biofortification, social safety nets,
conditional and unconditional cash transfers, school feeding
programmes, household food distributions, early child development and
schooling.

The above interventions could be delivered through a wide variety of

platforms providing enough opportunities to scale up these strategies to

reach large number of these socioeconomically disadvantaged and
vulnerable populations in LMICs. The different platforms include
fortification of staple foods to reach large segments of populations; cash
transfer programmes to reduce poverty, reduce financial barriers and to
improve population health; community based platforms for nutrition
education and promotion aimed to promote behaviour change; community
mobilization strategies to promote health care; integrated management of
childhood illnesses strategies to improve healthcare practices at health
facilities and home; school based delivery platforms to reach children >5
years of age to improve nutritional status through feeding programmes
while promoting school enrolment; and child health days to deliver nutrition
interventions such as vitamin A supplements, immunizations, insecticide-

treated nets and deworming drugs.®®

Nutrition-specific interventions are short-term strategies and are aimed to
combat issues of undernutrition through targeted approach of
supplementation of nutrients to the specific groups of populations. The
sustainability of such interventions/ programmes are often a great challenge
and needs huge investments. A more prudent approach would be to have a

combination of both nutrition-specific and nutrition-sensitive approach in
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order to improve the dietary intakes of nutrients and thus, nutritional status
indirectly.

Nutrition-sensitive programmes aid to accelerate improvements in
nutritional status by augmenting household and community environments,
protecting the poor from the adverse implications of food security threats
and climate change.” Targeted agricultural programmes can influence
nutrition through key mediators including women's social status,
empowerment, control over resources, time allocation, and health and
nutritional status.”" ”* The effects of homestead food production systems on
intermediary outcomes along the impact pathway, showed positive effects
on household production and consumption, maternal and child intake of
target foods and micronutrients and overall dietary diversity.”
Biofortification strategies are found to be successful in improving the
dietary intakes of different micronutrients such as vitamin A, iron and zinc,
contributing to achieve adequate intakes of these deficient nutrients. The
majority of these nutrition-sensitive programmes improve the food
availability and food consumption, thus, favouring adequate food intakes,
increase dietary diversity to ensure appropriate nutrient intakes in the

vulnerable populations.

Nutrition interventions are primarily aimed to improve the nutritional status
of populations augmenting their dietary intakes to achieve optimal/desirable
intakes of various nutrients. Nutrition-specific interventions such as direct
supplementation of various nutrients (i.e. balanced protein-energy, calcium,
iron, folic acid, vitamin A, zinc, iodine etc.) aims to improve the intakes of
these nutrients to prevent nutrient deficiencies in different populations
including women and children. The majority of populations living in
LMICs have limited access to nutrient dense foods, such interventions are
beneficial as they subsist on predominantly cereal-pulse based diets that are

insufficient to adequately provide many of these nutrients.
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Supplementation of folic acid to women of reproductive age has shown
72% reduction in risk of development of neural tube defects;™* daily iron
supplementation during pregnancy reported 70% reduction in anaemia at
term, 67% reduction in iron deficiency anaemia (IDA) and 19% reduction
in the incidence of low birthweight;> multiple micronutrient
supplementation reported 11-13% reduction in low birthweight and SGA
births;”® calcium supplementation during pregnancy reduced the incidence
of gestational hypertension by 35%, preeclampsia by 55% and preterm
births by 24%:’" iodised oil supplementation in pregnancy in severe iodine
deficient populations showed a 73% reduction in cretinism and a 10-20%
increase in developmental scores in children’ and balanced energy-protein
supplementation during pregnancy increased birthweight by 73g (95% CI
30-117) and reduced risk of SGA by 34%, with more pronounced effects in

malnourished women. "

In neonates, breast feeding initiation within 24 h of birth was associated
with a 44-45% reduction in all-cause and infection-related neonatal
mortality®®; in children between 6 to 23 months of age consumption of a
minimum acceptable diet with dietary diversity reduced the risk of both
stunting and underweight;®! vitamin A supplementation reduced all-cause
mortality by 24% and diarrhoea-related mortality by 28% in children aged
6-59 months;* intermittent iron supplementation to children younger than 2
years reduced the risk of anaemia by 49% and iron deficiency by 76%°% and
preventive zinc supplementation reduced the incidence of diarrhoea by 13%
and pneumonia by 19%, with a nonsignificant 9% reduction in all-cause

mortality.>*

A study displayed interventions that address poor diet quality and related
deficiencies of vitamin A, zinc, iron, among others, are important for
achieving full food security in vulnerable populations. The homestead food

production (HFP) program, introduced in Bangladesh by Helen Keller
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International nearly two decades ago, promotes an integrated package of
home gardening, small livestock production and nutrition education with
the aim of increasing household production, availability and consumption of
micronutrient-rich foods and improving the health and nutritional status of
women and children. Implemented by NGO partners and the Government
of Bangladesh, HFP has expanded its reach into over one half of the
country's sub districts and is now operating in several countries of Asia and
Sub-Saharan Africa. Evidence shows that HFP in Bangladesh has improved
food security for nearly 5 million vulnerable people in diverse agro
ecological zones. This has been achieved through: increased production and
consumption of micronutrient-rich foods; increased income from gardens
and expenditures on micronutrient-rich foods; women's empowerment;

enhanced partner capacity and community development.®

A cluster-randomized intervention trial design was employed. After the
intervention, more students in NE school knew the main function of dairy
products and vegetables, which micronutrient is rich in dairy products and
beans and in meat and the symptom of food poisoning, than those in
Control school. The rate of students who thought nutrition is very important
to health and foods with an expired date should be thrown away in NE
school was higher than that in Control school (93.8 vs. 80.3 and 92.3 vs.
78.7 %, respectively). The rate of students who ate vegetables and breakfast
every day in NE school was higher than that in Control school (96.9 vs.
80.3 and 89.2 vs. 75.4 %, respectively). (p<0.05).%

A number of interventions which focused only on providing nutrient
supplementation have failed to change child undernutrition status during the
last 2 decades. The present study aimed to assess the impact of nutrition
education on the nutritional status of children living in resource-limited
environments. Subjects were 586 children from Tando Jam and Quetta,

Pakistan, aged from 6 months to 8 years. Children were characterized as

Page 16



mild, moderate or severely wasted on Z-scores. Anthropometry and 24-hour
dietary recall were used for nutritional assessment. Intervention strategy
was nutrition counseling targeting mothers. Primary outcome was decrease
in the severity of wasting and changes in the feeding practices. Nearly 36%
children in Tando Jam and 32% children in Quetta progressed to a normal
nutritional status. There was a significant increase in the number of meals
taken per day (Tando Jam p < 0.000/Quetta < 0.025). In Tando Jam,
significant increase was reported in the intake of high starch food items,
vegetables and fruits (p < 0.000). In Quetta, significant increase was noted
in the intake of plant protein (p < 0.005), dairy foods (p < 0.041) and
vegetables (p < 0.026). Nutrition education was successful in reducing

undernutrition in food insecure households.®’

A study showed intervention and control households were similar at
baseline in sociodemographic characteristics, but more intervention
households owned animals, earned income from homestead food production
and produced and consumed micronutrient-rich foods. At end line, some of
these differences had widened; more intervention households produced and
consumed more vegetables, had higher dietary diversity, and had a lower
prevalence of fever among children under 5 years of age. In the intervention
group, more children consumed more eggs and more mothers consumed
micronutrient-rich food more frequently than in the control group. There
were no other differences between the groups in maternal and child health
and nutrition. Greater household production of fruits and vegetables was
associated with greater household dietary diversity, which was associated
with dietary diversity among mothers and children. Dietary diversity was
not associated with other maternal and child health and nutrition

outcomes.®

A study represented that micronutrient malnutrition is a serious public

health problem among women and children in Bangladesh, Cambodia,
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Nepal and the Philippines. Helen Keller International has been
implementing homestead food production (HFP) programs (coupled with
nutrition education) in these countries to increase and ensure year-round
availability and intake of micronutrient-rich foods in poor households,
particularly among women and children. Between 2003 and 2007, the HFP
program was implemented among ~ 30,000 households in these four
countries. Data collected from representative samples taken for evaluations
of HFP programs in these countries it will be illustrated the benefit of the
program for households. Data were collected through interviews with
households in villages that had the HFP program and from control
households in non-HFP program villages. Blood samples collected from ~
1000 children aged 6-59 months and ~ 1200 non-pregnant women before
and after program implementation were analyzed for hemoglobin. The
review showed that the HFP program significantly improved dietary
diversification. The combined data from all four countries showed
improved animal food consumption among program households, with liver
consumption increasing from 24% at baseline to 46% at end line and the
median number of eggs consumed by families per week increasing from 2
to 5. The sale of HFP products also improved household income. Anemia
prevalence among children in program households decreased in all the
countries; however, the decrease was only significant in Bangladesh and the
Philippines. Although anemia prevalence also decreased among control
households in three countries, the magnitude of change was higher in

program households compared with control households.*®

A study reviewed and summarized the effects of agricultural interventions
to increase household food production on the nutrition and health outcomes
of women and young children and provide recommendations for future
research and programming. Although studies were too heterogeneous to
conduct meta-analysis, agricultural strategies consistently reported

significantly improved diet patterns and vitamin A intakes for both women
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and children. Although some individual studies reported significant
reductions in child malnutrition, summary estimates for effects on stunting
[relative risk (RR) 0.93 [95% confidence interval (Cl) 0.84, 1.04]],
underweight (RR 0.80 [95% CI 0.60, 1.07]) and wasting (RR 0.91 [95% CI
0.60, 1.38]) were not significant. Findings for an effect on vitamin A status,
anemia and morbidity were inconsistent. Overall the evidence base for the
potential of agricultural strategies to improve the nutrition and health of
women and young children is largely grounded in a limited number of
highly heterogeneous, quasi-experimental studies, most of which have
significant methodological limitations. While household food production
strategies hold promise for improving the nutrition of women and

children.®®

A baseline cross-sectional survey shows that malnutrition was a problem of
public health concern in the study sites. Stunting affected 24.4% of the 204
children assessed, 9.9% were underweight, 39.8% were anemic, while
37.9% were vitamin A deficient. Food selection patterns suggest that
bananas were the major staple while beans were the major relish and protein
source. Diets of children were limited in variety and possibly inadequate to
support normal growth. The intervention was designed to change the
caregivers' food selection patterns to ensure that young children get
adequate calories and nutrients. Two groups of caregivers and their children
participated in the intervention. One group of caregivers attended nutrition
education classes whereas the controls concurrently participated in sewing
classes that lasted 5 weeks. Children were weighed and measured each
month for one year. Compared to controls, caregivers in the intervention
group reported selecting an increased variety of grains, fats and sweets,
legumes, meats, fruits and vegetables one month after the intervention
(Time 2) and nine months later (Time 3). The intervention group also
provided young children with more snacks than the controls at Time 2
(Mean: 1.26 versus 0.35, p = 0.000) and at Time 3 (Mean: 1.22 versus 0.58,
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p = 0.001), but no changes were observed in number of meals. Children in
the intervention group also had improved vitamin A status (Mean change
retinol binding protein concentration = 0.24 pmol/L versus 0.04 pmol/L)
and growth (Mean weight-for-age: 0.61 + 0.15 versus -0.99 + 0.16, p =
.038).%

An experimental study conducted on fifty randomly selected rural girls in
Dharwad taluk where they distributed a textbook on foods and nutrition for
distance education. The information on five food groups, nutritional
requirements of different age groups, better cooking methods and low cost
nutritional recipes were disseminated through the booklet. After a post-test
after two months and two contact classes within the specified period, they
revealed that there was a significant impact of distance education on the
rural female school dropouts. The correlation coefficient showed that the
mass media participation and education were significantly related to gain in

knowledge of health and nutrition.”

A cross sectional study showed that an improvement in the nutrition
knowledge of the subjects about juvenile diabetes after nutrition counseling.
The improved knowledge lead to better practices which in turn lead to
improvement in the blood glucose level, thereby making nutrition
counseling as an effective measure for bringing favorable and significant

changes.”

A study elucidated the effectiveness of teaching nutrition education in
various settings that can positively reinforce and support health messages.
According to them, by integrating nutritional concepts in physical education
classes, students can make better understanding of concepts related to
caloric intake and expenditure and further demonstrated improved dietary

behaviors and more correct health and food beliefs.*®
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An experimental study was assessed the impact of nutrition education
intervention in rural adolescent girls and concluded that nutrition education
can be one of the relevant, effective and sustainable strategies to combat
anaemia. The student t-test showed a significant difference in the mean

knowledge within the experimental group.®*

A study was conducted nutrition educational intervention using classroom
counseling with the objective to improve the knowledge as well as practice
of adolescents with regard to consumption of fruits and vegetables. After
seven intervention sessions a highly significant difference was obtained in
the knowledge regarding the benefits of fruits and vegetables

consumption.*

A study concluded that the nutrition education intervention in Bangalore
improved nutrition knowledge of children and their parents which in turn
improved their food behavior and dietary diversity. A significant
improvement was evident in diversity of food selection and reduction in the

number of families watching television during meals and snacks.*®

A review included 23 studies, mostly evaluating home garden interventions.
The studies reviewed did not report participation rates or the characteristics
of participants in programmes. The interventions had a positive effect on
the production of the agricultural goods promoted, but not on households'
total income. The interventions were successful in promoting the
consumption of food rich in protein and micronutrients, but the effect on the
overall diet of poor people remains unclear. No evidence was found of an
effect on the absorption of iron, but some evidence exists of a positive
effect on absorption of vitamin A. Very little evidence was found of a
positive effect on the prevalence of stunting, wasting, and underweight

among children aged under 5.%’
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A study assessed the additional benefits of a homestead gardening program
designed to control vitamin A deficiency in Bangladesh. In February and
March 2002, data were collected on the food security and social status of
women from 2,160 households of active and former participants in the
gardening program and from control groups in order to assess the impact
and sustainability of the program. The proportions of active and former-
participant households that gardened year-round were fivefold and
threefold, respectively, higher than that of the control group (78% and 50%
vs. 15%). In a three-month period, the households of active participants
produced a median of 135 kg and consumed a median of 85 kg of
vegetables, while the control households produced a median of 46 kg and
consumed a median of 38 kg (p < .001). About 64% of the active-
participant households generated a median garden income of 347 taka
(US$1 =51 taka), which was spent mainly on food and 25% of the control
households generated 200 taka in the same period (p < .001). The garden
production and income levels of formerly participating households three
years after withdrawal of program support were much higher than those of
the control households, illustrating the sustainability of the program and its
ability to increase household food security. Significantly more women were
active and former-participant households than in control households
perceived that they had increased their economic contribution to their
households since the time the program was launched in their sub districts (>
85% vs. 52%). Similar results were found for the level of influence gained
by women on household decision-making. These results highlight the
multiple benefits that homestead gardening programs can bring and
demonstrate that these benefits should be considered when selecting

nutritional and development approaches targeting poor households.*®

A food-based strategies such as homestead food production have the
potential to increase micronutrient intake and improve the health and

nutritional status of nutritionally at-risk women and children through
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various pathways, including increased household production for own
consumption, increased income from the sale of products and improved

social status of women through greater control over resources.*

A study carried in Bangladesh, Helen Keller International (HKI) is known
for its homestead food production (HFP) programme, which promotes
small-scale agriculture among women, specifically to improve women's and
children's nutrition outcomes, including dietary diversity and knowledge of
maternal self-care and infant-young child feeding practices. To achieve
these aims, the programme focuses on women's empowerment. This article
presents some of the challenges and opportunities involved in a programme
in which gender equity is intrinsically recognized as a social justice goal, as

well as a foundation for nutrition and food security gains.**

A prospective randomized trial was carried out to test the efficacy of a
specific intervention for reducing the extent of their malnutrition and to
change behaviour of mothers relating to child-feeding practices, care-giving
and health-seeking practices under the Bangladesh Integrated Nutrition
Project (BINP). The study was conducted in rural Bangladesh among 282
moderately-malnourished (weight-for-age between 61% and 75% of median
of the National Center for Health Statistics standard) children aged 6-24
months. Mothers of the first intervention group received intensive nutrition
education (INE group) twice a week for three months. The second
intervention group received the same nutrition education, and their children
received additional supplementary feeding (INE+SF group). The
comparison group received nutrition education from the community
nutrition promoters twice a month according to the standard routine service
of BINP. The children were observed for a further six months. After three
months of interventions, a significantly higher proportion of children in the
INE and INE+SF groups improved (37% and 47% respectively) from

moderate to mild or normal nutrition compared to the comparison group
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(18%) (p<0.001). At the end of six months of observation, the nutritional
status of children in the intervention groups improved further from
moderate to mild or normal nutrition compared to the comparison group
(59% and 86% vs 30%, p<0.0001). As the intensive nutrition education and
supplementation given were highly effective, more children improved from
moderate malnutrition to mild or normal nutritional status despite a higher
incidence of morbidity. The frequency of child feeding and home-based
complementary feeding improved significantly (p<0.001) in both the
intervention groups after three months of interventions and six months of
observation. Body-weight gain was positively associated with age, length-
for-age, weight-for-length, frequency of feeding of khichuri, egg, and
potato (p<0.05). Ability of mothers to identify malnutrition improved from
15% to 99% in the INE group and from 15% to 100% in the INE+SF group,
but reduced from 24% to 21% in the comparison group. Use of separate
feed pots, frequency of feeding, and cooking of additional complementary
feeds improved significantly in the INE and INE+SF groups compared to
the comparison group after three months of interventions and six months of
observation. It can be concluded from the findings of the study that
intensive nutrition education significantly improves the status of
moderately-malnourished children with or without supplementary

feeding.'™

A study determined the impact of a community-based nutrition education
programme, using trained community nutrition advisors, on the
anthropometric nutritional status of mixed-race children aged between 2
and 5 years. The programme was implemented over two years in four study
areas in the Free State and Northern Cape Provinces. Two control areas
were included to differentiate between the effect of the education
programme and a food aid programme that were implemented
simultaneously. Initially 536 children were measured and, after two years of

intervention, 815. The education programme in combination with food aid
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succeeded in improving the weight status of children, but was unable to
facilitate catch-up growth in stunted children after two years of

intervention.%

A study displayed that about 100 children with goiter from a region with
low iodine in diets were given iodized oil or plain mineral oil. Both groups
were studied for intelligence (Stanford Binet and Bender tests). After 22
months, urinary iodine had increased in the treated group. Those who
showed goiter reduction (regardless of treatment or control group) showed
improvements in overall 1Q. The effect was strongest in girls. Correcting

iodine deficiency may improve mental performance.'®®

Another study revealed that 86 school children (age 11 — 13) were randomly
given either vitamin and mineral supplements or placebo for 7 months. A
nonverbal performance test of reasoning was studied. A small,
nonsignificant difference between the control and supplementation groups
was found in a nonverbal test. Vitamin and mineral supplementation does

not improve the performance of school children in tests of reasoning.***

A study showed that 208 children (12-16 years of age) were matched with
205 controls for age, sex, and 1Q. Treated group received iron and ascorbic
acid for 16 weeks. An initial correlation between hemoglobin levels and 1Q
was found to be small but significant. There was no significant difference
between treatment and control groups, excepting for those with low ferritin
(measure of iron). In this group, the treated group gained 3 1Q points,

whereas the placebo group lost 2 1Q points.'?®

In the experimental village, 126 home gardens were established,
representing approximately one-third of the households. Serum retinol
concentrations in the experimental village increased significantly (p =

0.0078), whereas those in the control village decreased significantly (p =
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0.0148). At follow-up, children from the experimental village consumed
yellow and dark-green leafy vegetables more often and had significantly
higher (p = 0.005) serum retinol concentrations (0.81 + 0.22 mol/L; n =
110) than did children from the control village (0.73 = 0.19 mol/L; n =
111). Maternal knowledge regarding vitamin A improved significantly in

the experimental village (p = 0.001).1%

Relationships between nutrition and brain function have been the focus of
much research. Studies have shown the impact of dietary foundations on
normal brain functions. Chemical messengers within the brain called
neurotransmitters have been studied in conjunction with nutrition. Growden
and Wurtman suggested that the brain can no longer be viewed as an
autonomous organ, free from other metabolic processes in the body;
instead, the brain needs to be seen as being affected by nutrition, the
concentration of amino acids and choline (in the blood) which let the brain
create and use many of its neurotransmitters such as serotonin,
acetylcholine, dopamine, and norepinephrine. Food consumption is vital to
the brain being able to make the right amount of amino acids and choline.
These are two precursor molecules obtained from the blood that are needed
for the brain to function normally.’® It is no surprise that what we eat

directly influences the brain.'*®

Wood cited Kretsch et al. showed further possibilities that our nutrition has
a role with affecting our cognitive functioning. Studies have been done with
school-aged children and point to a direct correlation between poor nutrition
and lowered school performance. Iron has also been shown to play an
important role in brain function as well. Kretsch et al. cited details from a
study done with men aged 27 to 47 that looked at iron and its effect on
concentration. Low scores on a concentration test corresponded with
lowered levels of iron in the bodies of the subjects. A connection was made

between low iron levels in children with attention span; children with iron

Page 26



deficiency anemia have been shown to have short attention spans. Kretsch
et al. also found that zinc was another nutrient that had a role with
cognition, specifically with memory. In a test of mental function called
verbal memory, scientists found that volunteers' abilities to remember
everyday words slowed significantly only after three weeks of a low-zinc

diet.1%®

Erickson pointed out five key components, based on research, required to
keep the brain functioning correctly. The substances, all found in food, are
Important to brain development and function. Proteins are found in foods
such as meat, fish, milk, and cheese. They are used to make most of the
body's tissues, including neurotransmitters, earlier identified as chemical
messengers that carry information from brain cells to other brain cells. A
kck of protein, also known as Protein Energy Malnutrition, led to poor
school performance by children and caused young children to be lethargic,
withdrawn, and passive, all of which help affect social and emotional

development.

Carbohydrates are commonly found in grains, fruits, and vegetables.
Carbohydrates are broken down into glucose (sugar) which is where the
brain gets its energy. Fluctuating levels of carbohydrates may cause
dizziness and mental confusion, both of which can affect cognitive
performance. Eating a carbohydrate-heavy meal can cause one to feel more
calm and relaxed because of a brain chemical called serotonin and its effect
on mood. Serotonin is created within the brain through the absorption and
conversion of tryptophan. Tryptophan is absorbed within the blood and this

absorption is enhanced with carbohydrates.

Erickson also noted that fat makes up more than 60% of the brain and acts
as a messenger in partial control of aspects such as mood. Omega-3 fatty

acids are very important to the optimum performance of the brain and a lack
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of these fats can lead to depression, poor memory, low 1Q, learning
disabilities, dyslexia, and ADD. Important foods to consume to ensure an

Omega-3 fatty acid diet are certain fish and nuts.

Erickson discussed vitamins and minerals as an important substance for the
functioning of the brain. Most important are the vitamins A, C, E, and B
complex vitamins. Manganese and magnesium are two minerals essential
for brain functioning; sodium, potassium and calcium play a role in
message transmission and the thinking process. Aforementioned in the
research, neurotransmitters are crucial to brain function in the transferring
of messages. Erickson stated research that shows nutrition is important to
the production of key neurotransmitters such as acetylcholine, dopamine,

and serotonin.*°

Furthering the research supporting nutrition and its effects on cognition,
Wolpert and Wheeler cite research done by Gomez-Pinilla, a UCLA
professor of neurosurgery and physiological science. According to the
article, diet, exercise and sleep have the potential to alter brain health and
mental function. Gomez-Pinilla stated that it stands to reason that changes
in diet could be used to enhance cognitive abilities. His research has shown
that Omega-3 fatty acids such as those found in salmon, kiwi fruit, and
walnuts, provide many benefits in improving memory and learning, much
of which occurs at the synapses. Omega-3 fatty acids support synaptic
plasticity and seem to positively affect the expression of several molecules
related to learning and memory that are found on the synapses. Omega-3
fatty acids are essential for normal brain function. The article states that a
deficiency in Omega-3 fatty acids can lead to increased risk of attention-
deficit disorder and dyslexia. According to Gomez-Pinilla, children who
had an increase of Omega-3 fatty acids performed better in reading,

spelling, and had fewer behavioral problems.
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Wolpert and Wheeler also highlighted a study in England that found school
performance improved among a group of students receiving Omega-3 fatty
acids. The article also tells of an Australian study of 396 children between
the ages of 6 and 12 who were given drinks with Omega-3 fatty acids along
with other nutrients like iron, zinc, folic acid and vitamins A, B6, B12, and
C. These students showed higher scores on tests measuring verbal
intelligence, learning skills and memory after six months and one year as

compared to a control group of students who did not receive the drink.

In the Wolpert and Wheeler article, Gomez-Pinilla suggested that diets high
in trans fats and saturated fats negatively affect cognition. These trans fats
are found in common fast food and most junk foods. Through these trans
fats, junk food affects the brain synapses as well as many molecules that aid
in learning and memory. A diet low in trans fats and high in Omega-3 fatty

acids can strengthen synapses and provide cognitive benefits.'*

Wolfe and Burkman cited research that confirmed proper nutritional
support is important to allow the brain to function at its highest ability and
to enhance learning. Wolfe and Burkman suggested that it didn't take much
complication or obscurity through expensive foods and supplements to help
students reach their potentials; healthful nutritional habits learned early in
life help endure normal physiological and neurological growth and
development, which translated into students' achieving optimal learning,
defined as the abilities to recall information, to problem solve and to think
critically. Wolfe and Burkman pointed out the importance of utilizing the
Food Guide Pyramid for Young Children, which is an adaptation of the
Food Guide Pyramid from the U.S. Department of Food and Agriculture.
This food guide focuses on food preferences and nutritional requirements of

young children and needs to be the foundation of their diets.
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Wolf and Burkman stated several dietary components support brain
function and neurotransmitter activity and that scientists recommend a wide
range of foods as nutrient sources; the most important known today are
protein, fat, B vitamins, iron, chlorine and antioxidants. Offering students
the right food choices and helping them develop positive, healthy eating
habits will support optimal functioning of the brain. Eating breakfast helps
students to eliminate or reduce stomach pain, headache, muscle tension and
fatigue, all which lead to an interference with learning. School personnel
have the perfect access to students' breakfast eating habits and need to
utilize the opportunity to teach students good breakfast eating habits,
whether at school or home. The negative impact of skipping a meal is also
highlighted by Wolfe and Burkman. Without an adequate daily intake of
nutrients from food, the body puts learning on a lower shelf below its need
to sustain life-support functions. Therefore, in many cases, skipping a meal
negatively affected the body and its learning functions. Wolfe and Burkman
concluded that as many as half of low-income elementary students skipped
breakfast and that children who eat a good breakfast at school perform
better on standardized tests. Also, they found that children who eat
breakfast have improved attention in late-morning performance tasks,
retrieve information more quickly and accurately, make fewer errors in
problem-solving activities and concentrate better and perform more
complex tasks. Also, what the child eats for breakfast is important. A
breakfast comprised of protein, fat, and sugar will prevent drops in blood
sugar for several hours, whereas, as breakfast of just starch and sugar will
sustain a child for only about two hours. A meal that included food from
several food groups was the best for a child who was expects to perform at
his or her best in school, educationally and physically. Wolfe and Burkman
called attention to school food programs and contend that such programs
need support, not disdain. Every lunch must contain at least one-third of the
Recommended Daily Allowance (RDA) for specific key nutrients and every

breakfast must contain one-fourth of the RDA for specific nutrients. School
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meals must conform to the U.S. Dietary Guidelines and on a weekly
average, no more than thirty percent of the calories can be from fat. To sum
up Wolfe and Burkman's findings, the performance possibilities of children
are very dependent upon their health and well-being; minds that have been
given the proper nutrition will perform better on tests and general classroom

tasks.!*?

Lahey and Rosen furthered the research that nutrition affects learning and
behavior and suggested that diet can influence cognition and behavior in
many ways, which include the condition of not enough nutrition or the
condition of the lack of certain nutrients. About one-third of children who
completed a food-habit questionnaire had inadequate fruit and vegetable
intake. These students also showed poor school performance as compared

to those students who had an adequate intake of fruits and vegetables.'*

Zhang, Hebert and Muldoon looked specifically at fats in the American
diet, as the customary diet of American children and adults is high in total
fat, saturated fat and cholesterol. Zhang et al. sought to identify associations
with fat intake and psychosocial and cognitive functioning in U.S. school-
aged children, since it had been unclear whether and how specific fats may
affect social and cognitive development. Data was used from the Third
National Health and Nutrition Examination Survey (NHANES I111). Medical
and cognitive examinations and interviews were conducted with children
and proxy respondents. A total of 5,367 children aged 6-16 participated in
the Household Youth Interview. After attrition, a total of 3,666 children

remained for the analyses."**

Kar, Rao and Chandramouli examined the effect of stunted growth on the
nature of cognitive impairments and on the rate of cognitive development.
The study investigated if malnutrition would result in a concentrated

impairment and a general slowing in the rate of development of all

Page 31



cognitive processes or these effects could be present for some specific
cognitive processes. Effects of malnutrition on cognitive processes were
also looked at in relation to impairment without affecting the rate of
development and its effect on the rate of development of the cognitive
process itself. The participants were identified as being malnourished or
adequately nourished in the age groups of five to seven-year olds and eight

to ten-year olds.

Students in the malnourished group were identified by their height
(stunting) and weight (wasting) of children in the same age categories with
reference to the national center of health statistics (NCHS). Height for
age/weight for height score less than two standard deviations from the mean
were considered an indicator for moderate to severe malnutrition.
Adequately nourished students were identified as children who were in or
above the 50th percentile of height and weight as stated by the NCHS
standards. Adequately nourished students were paired with malnourished
students with respect to age and grade level. Each group had 20

participants.

Kar et al. compared the performance of adequately nourished children to
malnourished children and also compared age related differences in
cognitive function and found that the malnourished children differed from
the adequately nourished children on tests of phonemic fluency, design
fluency, selective attention, visuospatial working memory, visuospatial
functions, verbal comprehension and verbal learning and memory. Results
for the verbal fluency test show adequately-nourished children achieved
higher mean scores in both age categories, five to seven- year olds and eight
to ten- year olds (4.3 and 5.7 respectively), when compared to their
malnourished counterparts (1.36 and 4.4 respectively). Some of the other
results had similar findings such as visual construction adequately

nourished in both age categories (10.0 and 15.8) score higher than
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malnourished students (3.0 and 4.8) in the same age categories and also for
verbal learning (32.4 and 42.3 vs. 26.9 and 30.7). These results show age
related differences within each group as well as between the two age
groups. Kar et al. also found a lack of age-related improvement in
malnourished children when looking at cognitive functions of attention,
cognitive flexibility, visuospatial construction, ability and verbal learning.
Malnourished students showed lower results than the adequately nourished
students but they showed age related improvement for these same functions.
Differences were tested for statistical significance. Test scores for
adequately nourished children between 5 to 7- years olds and 8 to 10- year
olds were found significant but most of the test scores for undernourished

children showed a delay in development of certain cognitive functions.™*

Li, Dai, Jackson and Zhang examined the associations between academic
performance, cognitive functioning and increased BMI. They studied a
nationally representative sample of 2,519 children ages eight to sixteen
years old. Each participant had completed a brief neuropsychological
battery and measures of height and weight. Trained examiners administered
tests in a standardized environment using uniform procedures. Body weight
was measured to the nearest 0.05 kg and height was measured to the nearest
0.1 cm. BMI was calculated in kilograms per meter square and then
converted to a sex and age specific BMI percentile. Each participant was
then categorized to an overweight BMI, an at-risk BMI or a normal BMI.
Parent-reported measures of children's TV watching habits were also
surveyed. Children were asked to report how many times per week they
played or exercised enough to sweat or breathe hard. This question did not
exclude school involvement, but another question about sports and exercise
did. Children were then categorized as a participation group or
nonparticipation group. Blood pressure, cholesterol, serum triglycerides
levels and iron deficiency were also observed. Iron deficiency has been

known to be associated with poor cognitive function and a high occurrence
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of iron deficiency was observed among overweight and obese children and

adolescents.

The average age of participants was 12 and they were about equally divided
in gender. The subjects included differed on most of the characteristics from
the subjects excluded. Those excluded were likely to be non-white and
come from families with a low socioeconomic status. Among the subjects
20.33% were classified as overweight and 15.92% were obese. Li et al.
found the association between BMI, cognitive functioning, and academic
performance to be noteworthy. Test scores decreased as BMI on increased.
The block design test had the greatest discrepancy among participants with
5.04% of normal weight children scoring poorly, 9.19% of at-risk children
scoring poorly, and 12.18% of obese children scoring poorly. Test scores
were defined as poor when they were less than 2 standard deviations from
the mean. The odds of poor performance in visuospatial organization and
general mental ability were doubled among at-risk children and tripled

among overweight children when compared to normal weight children.

Academic performance was measured by a test designed to assess basic
school performance. Li et al. observed that being overweight was not the
root cause of poor academic performance but found that obese adolescents
consider themselves worse students. Another result from the study was that
decreased cognitive function was associated with increased weight status.
Cognitive deficits on tests of motor speed, weakened performance on motor
speed and manual dexterity and executive function were found. Poor
performance on memory tasks was also common among obese people.
Those with poorer cognitive ability may do worse in school and opt for a
lifestyle that promotes weight gain. This study verified that this association
may exist among overweight children or children at-risk of being
overweight without clinically diagnosed diabetes mellitus, vascular disease

or cardiac disease that often characterize adult patients. Li et al also found a
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relationship with decreased block design and weight. Block design is a
measure of visuospatial organization and general mental ability which has
been shown to be sensitive to brain damage. Results showed that the
unfavorable effects of increased body weight on cognitive function start
showing as early as childhood. Cognitive function decline may occur in
younger persons and findings show an increase body weight worsens other

risks factors for cardiovascular disease as time passes.'*®

One of the most concerning outcomes of iron deficiency in children is the
change of behavior and cognitive performance. Halterman, Kaczorowski,
Aligne and Szilagyi looked at the relationship between iron deficiency and
cognitive test scores among school-aged children and adolescents. The
objective of this study was to evaluate the relationship between iron
deficiency and standardized test scores among six to 16-year-old US
children. This relationship was considered for both children who had iron
deficiency with anemia and for children who had iron deficiency without

anemia.

The National Health and Nutrition Examination Survey 11l (NHANES I1I)
provided cross-sectional data for 5,398 children aged six to 16 and
contained measures of iron status including transferrin saturation, free
erythroirin status, protoporphyrin and serum ferritin. Children were
considered iron-deficient if any two of these variables were abnormal for

their age or gender. Status hemoglobin values were used to detect anemia.

Among the 5,398 children in the study, 3% were iron deficient. This
translated into 1.2 million school-aged children and adolescents in the
United States who have an iron deficiency. Iron deficiency with or without
anemia was determined for children with different age, gender and
demographic characteristics. Iron deficiency without anemia was more

widespread than was iron deficiency with anemia. Iron deficiency was less
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than three percent among six to 11-year-old children. Among 12 to 16-year-
olds, iron deficiency was common among 8.7% of females, but only 0.9%

of males.

Halterman et al. examined results from the Standardized Test and found a
trend of lower scores with diminishing iron status. This trend was most
evident in math. Math scores were lower for the iron-deficient children
without anemia compared to normal iron status children. Children with
anemia also had lower math scores when compared to children with normal
iron status. Seventy-one percent of children with an iron deficiency scored
below average in math as well as 72% of children with anemia. Only 49%
of children with normal iron status scored below average. There were no
real discrepancies found among these students with reading, block design
and digit span but children with normal iron status performed better. Results
from this comparison were adjusted for age, gender, race, poverty status,

caretaker education and lead status.*’
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3.1
3.1.1

3.1.2

Materials and Methods

Study design

An intervention (quasi — experimental) study was conducted among 1214
secondary school students (class six to ten) of six selected high schools of
Kishoreganj district during August 2014 to May 2015 to investigate their
school performance, KAP score, food intake pattern, food security,
nutritional status and to execute a nutrition education and homestead food
production program to evaluate the changes in these variables. Socio-
demographic status of them was also observed. The locations were selected

purposively.

Two groups of school students were selected using a selection criteria for
the intervention with nutrition education as well as nutrition education and
inputs of homestead food production. The group who received only
nutrition education were named as study group 1 (n = 406); whereas the
group who received nutrition education along with homestead food
production inputs, were named as study group 2 (n = 400). They were
followed up to 6 months along with a control group (n = 408). Each group

consisted of total participants of two schools out of six schools.

Sample size and Sampling

Sample size determination

In this intervention study, KAP (knowledge, attitude and practice) score
was defined as primary variable. During literature review, no intervention
study was found where nutritional knowledge and homestead food
production inputs were provided to the subjects of the study. To calculate
final sample size we conducted a pilot study which aimed to estimate the
KAP score among the students of the six selected schools. The six schools
were selected upon prior communication and the authorities of the schools
agreed to conduct the intervention study. A total of 96 students (2 boys and

2 girls form each class e.g. six, seven, eight, nine; 16 in 1 school and 96 in 6
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schools) were surveyed for the demographic and KAP part of the

questionnaire. The result of the pilot study was-

Umed Ali Bhuiya High |56 (19.5) Study group 2
School

Sahilati High School 63 (22) Control group
Purura High School 57 (20) Study group 1
Mahinanda High School 56 (19.5) Study group 2
Guuzadia  Abdul  Hekim | 61 (21.5) Study group 1
Secondary School

Talzanga RC Roy High | 63 (22) Control group
School

Considering the social implication and to maximize the benefits for the
subjects, the groups were set according to their KAP score. The schools
with lowest KAP score were kept in study group 2 and got nutrition
education and homestead food production inputs. Then the better
performing schools in term of KAP score were kept in study group 1, who
got only nutrition education and the highest KAP scoring schools were kept

in control group; got no intervention.

The KAP score according to the type of group was as follows-

Control group 63
Study group 1 59
Study group 2 56
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According to YH Chan the study determined the success of the study as
dichotomous e.g. success or failure. The study determined 10%
improvement in the group with lowest KAP score of 56% will be the
success of the intervention of the study. YH Chan suggested this equation

of sample size calculation in the article published in 2003.1*8

nl(—nl} n2(—7t2:

Sample size per group = ¢ x
p per group (cl—nzf

Where, ¢ = 7.9 for 80% power and 10.5 for 90% power, 1 and © 2 are the
proportion estimates.
In the study, power was set at 80% and 71 = 0.56, 12=0.66

0.56¢~0.56 +0.66€—0.66
0.56-0.66 "

Sample size per group = 7.9 x

=371.3

Considering 5% non-response rate,
Sample size per group =371.3 x 1.05

= 389.86

=390
But, to be on safe side the study considered a sample size of 400 per group
and a total of 1200. However, the subjects for pilot study were not
considered for the final study.

Alternatively, we also used R package'"

to calculate the sample size. It was
found from R that, a sample size of 371 per group in the study would give
80% power. In the R package, the following command was used-

power. prop. test (p1 = 0.56, p 2 =0.66, power = 0.8) $n.

Where, pl = the lowest proportion of KAP score, p2 = the desired
proportion of KAP score, power = power of the study set at 80% and n=

sample size per group.
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3.13

3.14

3.15

3.16

However, as the sample size was like the previous method, we finally

designed our study with 400 samples per group.

Sample selection criteria

Inclusion criteria

i. Rural school children of classes six to ten (Age between 10 to 17
years).

ii. Subjects who never received any type of nutrition education and
whose families never involved in any kind of homestead food
production.

Exclusion Criteria

i. Subjects who received any type of nutrition education and whose

families involved in any kind of homestead food production.

Time Frame

The baseline and the follow up data were collected including conduct of
nutrition education sessions and inputs of HFP (Homestead Food
Production) between August 2014 to May 2015.

Development of Questionnaire

A questionnaire was developed to obtain relevant information on the socio-
demographic conditions, food intake pattern, nutritional knowledge, food
security and school performance. A face to face interview of the subjects

was conducted with the structured questionnaire.

Procurements of consents
The purpose and nature of the study was explained to each participant and

after getting their verbal consent, they were recruited in the study.
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3.1.7 Collection of Data
Socio-economic and demographic information
Parents education, parents occupation, monthly family income, family size,
living arrangement, housing pattern etc. were procured through direct

interview and parents were also asked to complete this form.

KAP related information

For adjudging the existing level containing list of questions pertaining to
food belief, fads and fallacies as well as constituent of balanced diet,
functions of food, food hygiene and sanitation etc. were procured through
direct interview. For evaluating the level of nutritional knowledge 1 score
was awarded for right, o for wrong and 0.5 for partially correct answer for

each question.

Suggested levels indicating the need for a nutrition education

intervention

IS urgent <70
should be considered 71-89
is not needed or difficult to justify >90

Source: Peter Glasauer, personal communication.™

Food security related information

Household Food Insecurity Access Scale (HFIAS) questions were asked
with a recall period of four weeks (30 days). The respondent was first asked
an occurrence question- that is, whether the condition in the question
happened at all in the past four weeks (yes or no). If the respondent
answered "yes" to an occurrence question, a frequency-of-occurrence
question was asked to determine whether the condition happened rarely

(once or twice), sometimes (three to ten times) or often (more than ten
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times) in the past four weeks. Where the answer to the corresponding
occurrence question was "no" then code was "0". When the answer was

"rarely" "sometimes" or "often" the code was "1", "2" and "3" respectively.
By summing the codes for each frequency-of-occurrence question, a HFIAS
score variable was calculated. The higher the score, the more food
insecurity the household experienced. The lower the score; the less food

insecurity a household experienced.**

Anthropometric measurement
Anthropometric parameter (height, weight and BMI) was determined by

standard anthropometric method.*??

Height — Height of the subjects was measured with a locally constructed
portable height scale made of steel sheet to the nearest 0.1 cm in standing
up straight without assistance and wearing minimum clothing, with bare
heels close together, legs straight, arms at the sides and shoulders relaxed,

looking straight ahead.

Body weight — A digital “Bathroom Scale” (TANITA, Japan) was used to
record body weight. Body weight was recorded to the nearest 0.1 Kg on
bare foot with minimum clothing. The weighing scale was checked for

performance everyday before use.

Body mass index (BMI) — Body mass index (BMI) was calculated from the
body weight and height of the subjects using the following formula:

Weight of the subject in Kg

BMI =
€eight of the subject in meterj
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Z — Scores were calculated for BMI-for-age according to 2007 WHO

Reference for 5-19 years old children to identify the nutritional status of

respondents.'?®

7 _ [ Observed value —median referencevalue
—score = — -
Standarddevitation of referencepopulation

Classification of Nutritional Status according to Z-score

<-3SD Severely malnourished

-2SD to—-2.99 SD

Moderate malnourished

-1SDto-1.99 SD

Mild malnourished

>1SDto+2SD

Normal

+2SDto+3SD

Over Nutrition

>+3SD Obese

Sample collection and biochemical measurements

Blood sample was collected from each of the participants for analysis of
biochemical indices. Trained personnel were engaged for the purpose of
drawing blood samples. Five ml of venous blood was drawn by one time
use disposable syringe and collected into EDTA tube. After thorough
mixing the tubes were kept into racks. Serum samples were then transported

into cooler box.

Laboratory analysis
Analyses of hemoglobin and serum ferritin were done on the same day of

blood collection in the Institute of Kidney Diseases and Urology laboratory.

Estimation of hemoglobin

Hemoglobin concentration was determined by cyanmethemoglobin

d124

method™" using a commercial kit (Boehringer Mannheim, Germany).

Page 44



Procedure: An aliquot of 20 ul1 blood was added to 5 ml Drabkin’s
solution. It was then mixed well by vortex mixture and incubated at room
temperature for at least 3 min. The absorbance was measured at 540 nm

against a reagent blank.

Estimation of serum ferritin
Serum ferritin level was estimated by enzyme — linked immuno sorbant

assay (ELISA) method**?® using a commercial kit (Bio check, Inc).

Procedure: An aliquot of 201 serum samples were dispensed into
appropriate wells and 100 p1 of Enzyme Coagulate Reagent were also
dispensed into each well. After 45 min. incubation at room temperature, the
wells were washed with deionized water to remove unbound — labeled
antibodies. A solution of TMB Reagent was added and incubated at room
temperature for 20 min., resulting in the development of a blue color. The
color development was stopped with the addition of Stop Solution and the
color was changed to yellow and measured spectrophotometrically at 450

nm.

Normal range of hemoglobin by WHO (World Health Organization)

Children 10-11 years 11.5 and higher
Children 12-14 years 12 and higher
Girls 15-18 years 12 and higher
Boys 15-18 years 13 and higher

* Hemoglobin level below this value dictates anemic condition
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Normal range of serum ferritin by WHO (World Health Organization)

More than 10 years of age

_ 15 and higher
(Both boys and girls)

* Serum ferritin level below this value dictates depleted iron store in body.

School performance related information

Total obtained marks of examination, No. of hours studying at home,
completion of homework in time and attendance were collected to see the
school performance of the participants. Marks and attendance were

collected from the records of schools administrations.

Collection of data on dietary intake and dietary assessment
Dietary data was collected by a 24 hour dietary recall along with a seven

days food consumption frequency.

Dietary assessment

Dietary intake of the participants was assessed using 24 hour recall method
and details of all foods and drinks consumed by the participants were
recorded. The participants were informed the day before data collection for
the memorization of their dietary intake of that day. The participants were
shown various standards of utensils, such as measuring cups, spoons,
glasses, plates and models of different foods to get nearest possible serving
sizes of the food consumed. From this information the serving weight of
different food items were calculated. Equivalent raw food weight was
calculated by using a conversion table for Bangladeshi foods formulated in
the Institute of Nutrition and Food Science.**” Food Composition Table for
Bangladesh was used to calculate the intake of nutrients from foods on the

128

basis of raw weight.”" The adequacy of the intake of nutrients was assessed

by comparing with recommended dietary allowances.'2%+3%:131132
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A food frequency questionnaire (FFQ) was used to collect information on
the weekly consumption of 8 food groups (cereals, pulse, fruits &
vegetables, green leafy vegetables, fats and oils, meat and fish, egg and

milk & milk products)™**

that consist of the most commonly consumed
foods in Bangladesh. Each participant was required to report their usual
consumption frequency as the number of time per week. It was used to
obtain information about the dietary diversity score of each participant.

3.1.8 Contents and procedure of nutrition education

A lesson plan of nutrition education was structured to determine the

educational content of each session. The purpose of this lesson plan was to

provide a targeted and systematic nutrition education to improve the

education quality. Students in the intervention groups received twelve 45

minutes sessions during a six-month period. Around 50 students (25 boys

and 25 girls) were in each group.

Lesson plan of nutrition education

St v

1. Definition of food and its general | Booklets
function in the body
2. Easily available common nutritious | Posters & booklets
foods
3. Basic food groups Practical food demonstration
4. Balanced diet Practical food demonstration
5. Malnutrition related diseases and their | Posters and practical food
preventive foods demonstration
6. Extra need for adolescents Posters & leaflets
7. lodized salt (importance & testing) Posters
8. Personal hygiene & sanitation Booklets & leaflets
9. Homestead food production Posters
10. Safe food Booklets & leaflets
11.Rememberable informations on nutrition | Posters
12.Review (the materials presented in the | A question-answer session
past sessions were recounted and
summarized)
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3.1.9

Inputs giving of Homestead food Production (HFP)
To implement HFP program, families of study group 2 received some
selected inputs (seeds, seedlings, fertilizer, chicks and fry) along with

nutrition messages.

3.1.10

3.1.11

Seeds Lalshak, Puishak, Mistikumra, Dheros, Begun, Lau
(1+1+1+1+1+1=6 Packets)

Seedlings Peyara, Papaya (1+1=2)

Fertilizer Organic fertilizer (2 packets)

Chicks One to one and half months old chicks (2)

Fry Grass carp, Gonia, Carfu (50+50+50=150)

Follow up history

After the collection of baseline data and HFP input giving, the participants
of study group 2 were followed up by visiting households of them
fortnightly for 6 months. These participants were from Shahbag, Vatgaon,
Jalalpur and Chawdhuryhati villages of Kishoreganj district. During the
follow up period the parents of the participants were asked about the
effectiveness of homestead food production inputs, whether their children
ate those or not and whether they earned something from those and also

their homestead gardens were monitored.

Statistical Analysis

All of the statistical analysis and all other data processing were done by
using IBM SPSS 20 version windows program. For tabular, charts and
graphical representation, Microsoft Word and Microsoft Excel were used.
Comparative analysis between data from baseline and after six months was
done by paired t-test. ANOVA test was done to see the significance level of
academic performance between the groups. In all statistical tests, p values

of less than or equal to 0.05 were considered significant.
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4.1 Results

The gender characteristics of the participants are described in table 1.

Almost equal number of boys and girls were recruited in each group.

Table 1: Distribution of the respondents’ gender by different groups

e Study Group 1 Study Group 2 Control Group
Frequency | Percent | Frequency | Percent | Frequency | Percent
Boys 205 50.5 199 49.5 204 50.0
Girls 201 49.5 201 50.5 204 50.0
Total 406 100.0 400 100.0 408 100.0

The participants in the study were recruited from four classes who maintain the

adolescent age status. Almost equal number of participants were recruited from

each of the classes in three groups (figure 1).

Figure 1: Classes of students by different groups
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While looking at the occupation of the participants’ fathers, we found most of
them were farmer (52.7%, 71.3% and 61.3%) or doing business (26.8%, 17% and
19.6%) in study group 1, study group 2 and control group respectively (table 2).

Table 2: Distribution of the respondents fathers’ occupation by different

groups
Father’s Study Group 1 Study Group 2 Control Group
sledlisEiiole | Frequency | Percent | Frequency | Percent | Frequency | Percent

Earmer 212 52.7 278 71.3 244 61.3
Fisherman 2 0.5 2 0.5 6 1.5
Small 44 10.9 42 10.8 18 45
business
Day labourer 26 6.5 14 3.6 10 2.5
Rickshaw 12 3.0 0 0 14 35
puller or Van
driver
Motor car 8 2.0 6 15 8 2.0
driver
Service 30 7.5 20 51 32 8.0
Business 64 15.9 24 6.2 60 15.1
Others 4 1.0 4 1.0 6 15
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Almost all the participants’ mother were housewives (95%, 96.9% and 93.5% in

study group 1, study group 2 and control group respectively) (table 3).

Table 3: Occupation of the participants mothers’ by different groups

Occupation Study Group 1 Study Group 2 Control Group
Frequency | Percent | Frequency | Percent | Frequency | Percent

Housewife 382 95 376 96.9 372 93.5

Industry 4 ! 2 0.5 2 0.5

worker

Day 2 0.5 0 0 0 0

labourer

Service 8 2 6 1.5 16 4

Small 2 0.5 4 1 4 1

business

Others 4 1 0 0 4 1
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Table 4 shows the percentage of participants fathers’ education level among the
groups. 16.3%, 33.7% and 14.1% respondents’ fathers were illiterate in study
group 1, study group 2 and control group respectively. Whereas, 14.9%, 10.6%
and 10.6% respondents’ fathers were found with a minimum level of schooling in

study group 1, study group 2 and control group respectively.

Table 4: Education level of the participants fathers’ by different groups

Education Level Study Group 1 Study Group 2 Control Group
lliterate 66 163 134 337 56 14.1
Can sign only name et 3r.1 100 25.1 122 30.8
Can read and write 40 9.9 38 9.5 58 14.6
Class | - V 60 14.9 42 10.6 42 10.6
Class VI - V11 26 6.4 28 7.0 38 9.6
Class IX — SSC = 9.4 26 6.5 52 131
HSC 18 45 20 50 26 6.6
Graduate 6 15 10 2.5 2 0.5
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Education level of the participants mothers’ among the groups is illustrated in table
5. Percentage with minimum level of schooling were 19.3%, 20.2% and 20.4% in
study group 1, study group 2 and control group respectively. Percentages of
illiterate mothers for the same groups were found 11.9%, 12.8% and 8%

respectively.

Table 5 : Education level of the participants mothers’ by different groups

Iliterate 48 (11.9%) 51 (12.8%) 32 (8.0%)

Can sign only name 162 (40.1%) 130 (32.7%) 128 (31.8%)
Can read and write 34 (8.4%) 50 (12.6%) 58 (14.4%)
Class I-V 78 (19.3%) 80 (20.2%) 82 (20.4%)
Class VI- VIII 46 (11.4%) 48 (12.1%) 50 (12.4%)
Class IX — SSC 30 (7.4%) 28 (7.1%) 40 (10.0%)
HSC 6 (1.5%) 10 (2.5%) 12 (3.0%)
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The religious status of the participants are described in figure 2. Most of the
participants in three groups were Muslim (above 90%). Religion reported other

than Islam was only Hinduism.

Figure 2: Religion of the participants’ by different groups

Study group 1 Study group 2
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Types of the respondents’ family are depicted by figure 3. Most of the families
were found nuclear (75.5%, 77.1%, 73.6%) rather than the joint type (24.5%,
22.9%, 26.4%) in study group 1, study group 2 and control group respectively.

Figure 3: Type of family of the participants by different groups

Study group 1 Study group 2
M Nuclear H Nuclear
family family
id Joint family H Joint family

Control group

H Nuclear
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H Joint family
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Figure 4 shows the distribution of family size for the three groups. Most of the
families were found having 4 to 6 members (79%, 76%, 74%) rather than families
consisting of more than 6 members (9%, 10%, 8%) and less than 4 members (12%,

14%, 18%) in study group 1, study group 2 and control group respectively.

Figure 4: Distribution of family size of the respondents in different groups

Study group 1 Study group 2
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The monthly family income distribution of the respondents’ in three groups is

described in table 6. Most of the respondents belonged to the income group of less
than Tk. 3000 (53.2% in study group 1, 48.7% in study group 2 and 47.8% in
control group). However, some of the participants also belonged to the income
group of Tk. 3000 — Tk. 6000 in study group 1 (22.4%) and in study group 2
(20.4%). Even a notable number of the participants had a monthly family income
above Tk. 9000 in study group 2 (24.1%) and in control group (23.6%).

Table 6: Monthly family income of the participants by different groups

< 3000 214 (53.2%) 186 (48.7%) 194 (47.8%)
3001- 6000 90 (22.4%) 78 (20.4%) 68 (16.7%)
6001- 9000 46 (11.4%) 26 (6.8%) 48 (11.8%)

> 9000 52 (12.9%) 92 (24.1%) 96 (23.6%)
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Table 7 Shows the monthly per capita income of the participants of different
groups. About half of the participants’ monthly per capita income were reported
lower than 600 Taka among all the groups (52.5%, 49.0% and 50.2% in study

group 1, study group 2 and control group respectively).

Table 7: Monthly Per Capita income of the participants by different groups

Income (Tk,)  Study Group 1 Study Group 2 Control Group
Frequency | Percent | Frequency | Percent | Frequency | Percent
<600 213 52.5 196 49.0 205 50.2
600 — 900 39 9.6 34 8.5 31 7.6
901 — 1200 33 8.1 a7 118 38 9.3
1201 — 1500 1ie 4.4 27 6.7 22 5.4
1501 — 1800 32 7.9 18 4.5 26 6.4
> 1800 71 17.5 78 19.5 86 21.1
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The knowledge, attitude and practice score were compared among the groups over
the study period. The KAP percent score were significantly increased in the study
group 1 (p <0.001) and study group 2 (p < 0.001) after the intervention, although

no significant change was seen in the control group (p = 0.445) (figure 5).

Figure 5: Knowledge attitude practice (KAP) percent score changes across the

groups
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Although, in the baseline there were 294 participants categorized as urgent for
nutrition education this number reduced to o after the intervention, whereas the
number for other categories “should be considered” and “not needed” for nutrition

education increased dramatically in study group 1 (figure 6).

Figure 6: Knowledge attitude practice (KAP) category changes across the
study group 1
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In study group 2, 318 participants were categorized in urgent for nutrition
education group at baseline which reduced to o after the intervention, whereas the
number for other categories “should be considered” and “not needed” for nutrition

education increased dramatically (figure 7).

Figure 7: Knowledge attitude practice (KAP) category changes across the

study group 2
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There were no changes in the number of participants in different category of KAP

at the end of the study in control group after six months (figure 8).

Figure 8: Knowledge attitude practice (KAP) category changes across the

control group
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Food security status was measured according to Household Food Insecurity Access
Scale (HFIAS). The percent of the participants from food secured and food
insecure household did not remarkably change from baseline to the end of the

study in study group 1 (figure 9).

Figure 9: HFIAS category changes in the study group 1 across the study
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After 6 months of intervention the percent of participants from severely food

insecure access household reduced to 37.6 to 26 in study group 2 (figure 10).

Figure 10: HFIAS category changes in the study group 2 across the study
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In the baseline, 56% of the participants among the control group were from food

secured household which did not change much after six months. Whereas, 18% of

the participants were reported to come from the severely food insecure household,;

which was also almost same at the end of the study (figure 11).

Figure 11: HFIAS category changes in the control group across the study
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Figure 12 shows the mean HFIAS score for different groups in the baseline and
after intervention. Less score indicates less food insecurity in a household.
Although, in the control (p<0.510) and the study group 1 (p = 0.211) food
insecurity followed an increasing pattern; in study group 2 it reduced significantly
(p <0.001).

Figure 12: HFIAS score changes in different groups across the study
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Comparing with the World Health Organization’s body mass index reference for
children and adolescents, the study participants were classified accordingly in
severe, moderate malnourished and normal group. Figure 13, 14, 15 shows the
BMI category changes in different groups across the study. Percentage of the study
participants having normal BMI increased a little in study group 1 and 2 after
intervention. But in the control group, 89.1% participants’ BMI were normal at the

baseline which reduced to 87% at the end of the study.

Figure 13: BMI category changes in the study group 1 across the study
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Figure 14: BMI category changes in the study group 2 across the study
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Figure 15: BMI category changes in the control group across the study
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The prevalence of anemia were 43.8%, 48.5% and 48.5% in baseline in the study

group 1, study group 2 and control group respectively. After 6 months the

prevalence of anemia increased in the control group. On the other hand, decreased

anemia prevalence was reported in study group 1 and 2 (table 8).

Table 8 : Anemia prevalence (measured by hemoglobin) in different groups

Normal

Anemic

Normal

Anemic

n (%) n (%) n (%) n (%)
Study Group 1 228 (56.2%) | 178 (43.8%) | 262 (64.5%) | 144 (35.5%)
Study Group 2 206 (51.5%) | 194 (48.5%) 224 (56%) 176 (44%)
Control Group 210 (51.5%) | 198 (48.5%) | 184 (45.1%) | 224 (54.9%)

Table 9 shows the serum ferritin level of the participants. The number of iron store

depleted participants increased from baseline to after 6 months (from 1% to 3.4%)

in control group.
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Table 9 : Serum ferritin level in different groups

Normal Iron store Normal Iron store
Depleted Depleted
0, 0,
n (%) n (%) n (%) n (%)
Study Group 1 | 390 (96.1%) 16 (3.9%) 394 (97%) 12 (3%)
Study Group 2 | 384 (96%) 16 (4%) 386 (96.5%) 14 (3.5%)
Control Group | 404 (99%) 4 (1%) 394 (96.6%) 14 (3.4%)

Type of anemia in different groups across the study are shown in figure 16.
Among the anemic participants 9%, 8% and 2% were iron deficient in study group
1, study group 2 and control group respectively at the baseline. An increasing

pattern of iron deficiency (6%) were noted in control group after 6 months.

Figure 16: Type of anemia in different groups
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Mean percentage of the examination marks were found improved in all the groups
after intervention (table 10). Among them the performance of study group 2 was
comparatively better. The changes were highly significant in study group 1 and 2

(p = 0.00 and 0.00 respectively).

Table 10 : Changes in the total percentage of marks obtained across the study

Baseline After 6 months
Mean + SD Mean + SD
Study Group 1 53.42 £ 8.09 56.30 + 11.38 0.00
Study Group 2 5291+ 11.79 65.20 + 11.87 0.00
Control Group 52.21+11.18 54.43 +11.80 0.01

To see whether the improvement in total percent of marks was significant or not
among the groups, we calculated delta changes for each individual in each group
(Mean delta change of a group = Mean marks of endline — Mean marks of
baseline). Mean delta changes for total marks were +2.88 in study group 1, +12.29
in study group 2 and +2.22 in control group. The delta changes among the groups
were then subjected to one way analysis of variance (ANOVA) test, including
Bonferroni correction to adjust the multiple comparison. The study found, the
improvement in study group 2 was significantly higher compared to study group 1
(p = 0.007) and control group (p = 0.003) (table 11).

Page 71




Table 11 : Comparison of the changes in academic performance after

intervention between different groups (based on obtained marks)

Multiple Comparisons (Bonferroni)

Dependent variable: Delta of % of total marks

Type of Type of Mean Std. Sig. | 95% Confidence
respondent (1) | respondent (J) | Difference | Error Interval
(1-3) Lower | Upper
Bound | Bound
Control Group | 0.660 3.050 |1.000 |-6.673 |7.973

Study Group 1
Study Group 2 | -9.410* 3.066 | 0.007 |-16.770 | -2.046

Control Group | 10.070* 3.081 | 0.003 |2.659 17.456
Study Group 1 | 9.410* 3.066 | 0.007 | 2.046 16.770
Study Group 1 | -0.660 3.050 |1.000 |-7.973 |6.673

Study Group 2 | -10.070* | 3.081 | 0.003 | -17.456 | -2.659

Study Group 2

Control Group

* The mean difference is significant at the 0.05 level.
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Attendance of the participants of study group 2 increased after intervention (figure

17) and the change was highly significant (p = 0.000).

Figure 17 : Attendance in classes across the study (study group 1 = NS, study
group 2, p =0.000, control group = NS)
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Number of hours spent in studying at home by different groups is shown in table-
12. It was found that after 6 months more number of hours was spent in studying at

home by all the groups but the percentage was higher in study group 2.
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Table 12 : Comparison of no. of hours studying by different groups

No. of

hours

studying
at home

Baseline | After 6 | Baseline | After 6 | Baseline | After 6
n(%) | months | n(%) | months | n(%) | months
n(%o) n(%o) n(%o)
46 49 39 52 37 45
& (11.3%) | (12.1%) | (9.8%) | (13%) | (9.1%) | (11%)
» 231 249 252 287 212 238
(56.9%) | (61.3%) | (63%) | (71.8%) | (52%) | (58.3%)
» 129 108 109 61 159 125
(31.8%) | (26.6%) | (27.2%) | (15.2%) | (38.9%) | (30.7%)

Table 13 shows the comparison of homework completion by different groups. The

percentage of completion homework in time is comparatively better after 6 months

in study group 2.

Table 13: Comparison of homework completion by different groups

Complete

homework

in time

Baseline | After 6 | Baseline | After 6 | Baseline | After 6
n(%) | months | n(%) | months | n(%) | months
n(%o) n(%o) n(%o)
25 28 19 30 23 29
Always
(6.2%) | (6.9%) | (4.8%) | (7.5%) | (5.6%) | (7.1%)
174 191 167 200 159 155
Mostly
(42.8%) | (47.0%) | (41.7%) | (50.0%) | (39.0%) | (38.0%)
) 198 179 212 163 213 217
Sometime
(48.8%) | (44.1%) | (53.0%) | (40.7%) | (52.2%) | (53.2%)
9 8 2 7 13 7
Rarely
(2.2%) (2%) (0.5%) | (1.8%) | (3.2%) | (1.7%)
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Individual dietary diversity score has been used very popularly in nutritional

sciences to report the variety of food items consumed by individuals which

ultimately provide a perception about the macro and micronutrient adequacy of an
individual’s diet. Table 14 represents the IDDS among the participants of different
groups through the study period. It was observed that IDDS of the participants of

study group 2 increased significantly. On the other hand, IDDS of the participants

of study group 1 and control group decreased significantly.

Table 14: Individual dietary diversity score (IDDS) in different groups

Study Group 1 5.29+0.87 5.16+0.93 0.000
Study Group 2 4.97+0.97 5.65+0.94 0.000
Control Group 5.38+0.95 5.33+0.98 0.006
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Figure 18, 19, 20 show the mean food group consumption in different groups in
baseline and after intervention. In study group 2, significant increase in the dietary
consumption of pulse (p = 0.037), fruits & vegetables (p=0.000), green leafy
vegetables (p=0.000), fats and oils (p=0.039), meat and fish (p=0.057), egg
(p=0.000) and milk & milk products (p=0.000) were reported. Though significant
increase was not found in both study group 1 and control group, significant
decrease was found in case of meat and fish (p=0.000) and fruits & vegetables

(p=0.010) respectively in these groups.

Figure 18 : Changes in the consumption of different food groups in study
group 1 (n=406)
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Figure 19 : Changes in the consumption of different food groups in study

group 2 (n=400)

Consumptons (g)

368.72
400 374.16
350
300
250 134.99
200 125.93
129.59
150 77.76
8.9 17.55
100 1291436 9.94 67.4
50 9.92 6.32 8.63 13.42
0
o [ 3 3 N X % x>
(,?/&’b Q&s @é ¢ @@@ (\60\ 8& & ob\»g
& & 3 ’b° ¢
& & & 2 NI
R Q « N &
* & ¥
QK\» & @\Q{.
GQ/
M Baseline W After 6 months

Figure 20: Changes in the consumption of different food groups in control

group (n=408)
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Table 15, 16, 17 describe the changes in the intake of different nutrients from the

baseline in all the groups. In terms of macro and micronutrients intakes of the

participants of study group 2 showed significant changes after intervention except

zinc. In study group 1, significant change was found only in energy intake.

Whereas significant decrease in vitamin C intake was noted in control group.

Table 15: Changes in the intake of different nutrients in study group 1
(n=406)

Nutrients

Baseline

After 6 months

p value

Macronutrients | Energy (Kcal) 1604.96+341.03 | 1645.67+398.87 | 0.040
Protein (g) 55.84+14.60 56.78+17.23 0.338
Fat (9) 29.11+11.73 29.76+13.77 0.334
Vitamins | Vitamin A (ug | 275.99+225.86 | 297.73+353.53 0.296

RE)
Vitamin C (mg) 26.01+17.58 24.99+16.51 0.241
Vitamin E (mg) 2.85+0.61 2.94+1.09 0.200
Thiamine (mg) 0.66%0.20 0.68+0.24 0.208
2 Riboflavin (mg) 0.78+0.32 0.80+0.42 0.340
§ Vitamin B6 (mg) 1.06+0.29 1.06+0.27 0.969
é Niacin (mg) 17.48+6.34 17.60+6.63 0.665
§ Folate (Jg) 91.67+30.39 95.64+47.64 0.235
Minerals | Calcium (mg) 298.22+185.56 | 294.56+193.19 0.512
Magnesium 235.24+52.08 238.80£57.23 0.216

(mg)
Iron (mg) 7.91+2.57 8.10+2.84 0.137
Zinc (mg) 10.18+3.06 10.26+3.35 0.594
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Table 16: Changes in the intake of different nutrients in study group 2
(n=400)

Energy (Kcal) | 1635.01+416.71 | 1681.17+359.72 0.005
Macronutrients | Protein (Q) 58.43+18.36 60.95+16.47 0.001"
Fat (g) 30.74£12.70 32.60+12.45 0.000
Vitamin A .
215.84+231.13 | 312.03+248.77 0.000
(Mg RE)
Vitamin C "
20.31+£12.04 23.80+12.28 0.000
(mg)
Vitamin E *
2.82+0.90 3.10+0.86 0.000
(mg)
Thiamine o
Vitamins (mg) 0.62+0.20 0.70+0.21 0.000
2] Riboflavin .
S 0.75+0.39 0.96+0.34 0.000
5 (mg)
>
= Vitamin B6 .
= 1.11+0.32 1.17+0.29 0.000
= (mg)
Niacin (mg) 19.65+7.36 20.20+7.08 0.018"
Folate (ug) 84.81+29.67 103.34+29.67 0.000
Calcium (mg) | 294.20+271.38 | 362.71+227.70 0.000
Magnesium .
232.52+62.06 252.58+53.66 0.000
Minerals | (M)
Iron (mg) 8.22+3.17 8.71+3.04 0.000°
Zinc (mg) 11.13+3.86 11.35+3.60 0.092
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Table 17: Changes in the intake of different nutrients in control group
(n=408)

Energy
1670.08+377.53 | 1670.55+338.81 0.977
(Kcal)
Macronutrients 5
Protein (g) 60.64+20.90 60.95+18.58 0.803
Fat (g) 31.24+15.17 30.44+14.52 0.283
Vitamin A
312.05+309.91 | 301.10+307.88 0.348
(Mg RE)
Vitamin C .
29.73+41.74 23.03+16.16 0.031
(mg)
Vitamin E
2.99+1.35 2.87+0.80 0.139
(mg)
Thiamine
Vitamins (mg) 0.72+0.39 0.72+0.28 0.880
2 Riboflavin
= 0.80+0.37 0.81+0.46 0.833
= (mg)
>
5 Vitamin B6
S 1.13+0.33 1.12+0.29 0.550
S (mg)
Niacin (mg) 19.61+8.34 19.48+7.58 0.733
Folate (ug) 97.30+38.93 95.02+35.26 0.188
Calcium (mg) | 318.15+171.04 | 323.79+£263.38 0.715
Magnesium
249.65+65.78 249.92+59.60 0.933
Minerals | (Mmg)
Iron (mg) 8.77+3.63 8.74+3.04 0.896
Zinc (mg) 11.05+4.19 11.00+3.68 0.785
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Table 18 shows different nutrients adequacy among the groups in the baseline and

after the intervention. Nutrient adequacy was measured by comparing the nutrient

intake with the recommended dietary intake (RDA) of each individual participants

of the study. Most of the participants of all groups were inadequate in terms of

macro and micronutrients intakes except protein, niacin, magnesium and zinc.

Table 18: Nutrient adequacy in different groups

. After 6 . After 6 . After 6
Baseline Baseline Baseline
months months months
g Energy (Kcal) 12.0% 16.5% 9.8% 11.6% 8.1% 9.3%
Q
‘é’ Protein (g) 73.7% 71.4% 69.2% 71.9% 12.7% 77.9%
o
‘2% Fat (g) 13.5% 14.3% 7.1% 12.3% 15.7% 13.4%
Vitamin A (ug
RE) 12.0% 13.5% 11.0% 17.4% 18.0% 16.3%
Vitamin C (mg) 16.5% 14.3% 9.0% 11.6% 16.3% 11.0%
Vitamin E (mg) 0.0% 0.0% 0.0% 0.0% 1.2% 0.0%
é Thiamine (mg) 2.3% 2.3% 1.9% 1.9% 2.9% 2.9%
S
g > | Riboflavin (mg) 19.5% | 22.6% 14.8% 29.0% 21.5% 21.5%
(5]
E Vitamin B6 (mg) | 21.1% 22.6% 27.7% | 34.8% 27.9% 27.9%
o
§ Niacin (mg) 52.6% | 50.4% 67.7% 69.0% | 58.7% | 59.9%
>
Folate (ug) 0.0% 0.8% 0.0% 0.0% 0.0% 0.0%
Calcium (mg) 0.0% 0.0% 0.6% 0.0% 0.0% 0.6%
é Magnesium (mg) | 57.1% | 56.4% | 52.3% 64.5% 62.8% 63.4%
(5]
§ Iron (mg) 0.8% 0.8% 3.9% 4.8% 3.5% 0.6%
Zinc (mg) 70.7% | 64.7% 73.2% 14.7% 65.7% 60.5%
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Chapter 5

5.1 Discussion
5.2 Conclusion

5.3 Recommendations
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5.1

Discussion

Good nutrition is important for supporting growth and maximizing learning
potential. Nutrition plays an important role on the body’s and mind’s ability
to grow and the performance of our potential learning capacity. The proper
nutrition of secondary school students lying under adolescent group is also
very important because they play great role in the intergeneration cycle. So,
it is important for children to learn about the benefits of good nutrition.
Therefore, the Child Nutrition Act views nutrition education as “a matter of
highest priority”.*** Nutrition education can be effective in making
individuals aware of the importance of a healthy diet. Thus it is logical that
agricultural activities in conjunction with nutrition education, would
contribute to change in nutritional status among respondent school students.
The purpose of the study was to find the effects of two types of
interventions on nutritional status of selected rural secondary school

students.

The subjects of the study were mostly from low socio-economic status.
Most of the participants’ fathers were found to be farmer in three groups.
However, among other reported occupations, business and small business
were common across the groups. Almost all of the participants’ mothers
were housewives (95%, 96.9% and 93.5% in study group 1, study group 2
and control group respectively). 16.3%, 33.7% and 14.1% respondents’
fathers were illiterate; whereas, 14.9%, 10.6% and 10.6% respondents’
fathers were found with a minimum level of schooling in study group 1,
study group 2 and control group respectively. Percentages of illiterate
mothers for study group 1, study group 2 and control group were found
11.9%, 12.8% and 8% respectively. Most of the participants in three groups
were Muslim (above 90%). Religion reported other than Islam was only
Hinduism. Most of the families were found nuclear rather than the joint
type and consisted of 4 to 6 members in three groups. 53.2%, 48.7% and
47.8% respondents belonged to the income group of less than Tk. 3000 in
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study group 1, study group 2 and control groups respectively. About half of
the participants’ monthly per capita income were reported lower than 600
Taka among all the groups. Per capita monthly earned income was also
found less than Taka 600 for most of the respondents of rural locations in

National Nutrition Survey.'®

The knowledge, attitude and practice score were compared among the
groups over the study period. The KAP percent score were significantly
increased in the study group 1 (p <0.001) and study group 2 (p <0.001) after
the intervention; no significant change was seen in the control group (p =
0.445). Several studies demonstrated significant increase in the score of
nutritional knowledge after imparting nutrition education for the treatment
group compared to the control group.*****" Although, in the control (p <
0.510) and the study group 1 (p = 0.211) food insecurity followed an
increasing pattern; in study group 2 it reduced significantly (p < 0.001). An
improvement in household food security through homestead gardening was

found by Talukder et al in another study.™®

The percentages of the study participants having normal BMI increased
slightly in study group 1 and 2 after 6 months. Also the prevalence of
anemia decreased in these groups after intervention. The findings were
totally opposite for the participants of control group; where 89.1%
participants’ BMI was normal at the baseline which reduced to 87% at the
end of the study. The prevalence of anemia also increased in this group after
6 months. In a study in Bangladesh, the nutritional status of intervention
groups was found improved after three months of interventions, compared
to the comparison group.'® In another study in India, both anthropometric
and biochemical improvement was found after nutrition counseling for four
months in experimental group of school girls.”*® Among the anemic
participants 2% were iron-deficient at baseline in control group, that

increased to 6% at end line. The picture of iron deficiency was different in
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study group 1 and 2. In study group 1, 1% decrease in iron deficiency was
noted at the end line. The percentage of iron-deficient was same at baseline
and end line in study group 2. Helen Keller International has been
implementing homestead food production programs coupled with nutrition
education among ~ 30,000 households in four countries. Anemia prevalence

among children in program house-holds decreased in all the countries.

Mean percentage of the examination marks were found improved in all the
groups after intervention. Among them the performance of study group 2
was comparatively better (52.91% at baseline to 65.20% at end line). The
changes were highly significant in study group 1 and 2 (p=0.00 and 0.00
respectively). It was also found that the improvement in academic
performance in study group 2 was significantly higher compared to study
group 1 (p = 0.007) and control group (p = 0.003). However, no significant
change was found between study group 1 and control group (p = 1.000).
Attendance of the participants of study group 2 increased after intervention
and the change was highly significant (p = 0.000). More number of hours
was spent in studying at home by all the groups was found after 6 months
intervention but the percentage was higher in study group 2 (13%). The
percentage of completion homework in time is comparatively better after
intervention in study group 2. Shore et al**° stressed the need for healthy
lifestyle intervention and prevention measures to help students work to their
full potential. Another study showed that nutritional status of a student has

definite relationship with his/her academic achievement.'*!

The dietary diversity score of the participants of study group 2 improved
significantly after intervention (p = 0.000). From 4.97 to 5.65. On the other
hand, dietary diversity scores of the participants of control and study group
1 decreased significantly (p = 0.006 and 0.000 respectively) after six
months. Significant improvement of dietary diversity among intervention

group was found from baseline to end line in another study.**

Page 85



There was a significant improvement of food consumption with the duration
of intervention in study group 2. In study group 2, significant increase in the
dietary consumption of pulse, fruits & vegetables, green leafy vegetables,
fats and oils, meat and fish, egg and milk & milk products, were reported.
Though significant increase was not round in both study group 1 and
control group; significant decrease was found in case of one food group for
both. Also in terms of macro and micronutrients intakes of the participants
of study group 2, significant changes after intervention were observed.
Significant changes in only vitamin C and energy intakes were found in
control and study group 1 respectively. The increase in consumption of food
group and nutrient intake after intervention was also found in another
studies.****** Though the average daily intake of the nutrients increased
after intervention in study group 2; still could not meet the level of RDA.
Most of the participants of all groups were inadequate in terms of macro
and micronutrients intakes except protein, niacin, magnesium and zinc.
These results were also in agreement with the findings of Shweta

Kumari.'**
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5.2

Conclusion

This research on nutrition education dealt with three types of interventions.
Number one nutrition education alone. Number two nutrition education and
homestead food production where inputs like seeds, seedlings, fertilizer,
chicks and fry were given to the beneficiary households. Number three no
intervention. It has been found that only nutrition education was not
responding very well but nutrition education together with household food
production plus showing of different pictorial, books, leaflets, posters and
demonstration improved a lot. They are the rural secondary school students
from class six to class ten and these boys and girls are the future generation,
future potential human being and future citizens of Bangladesh. So, this
study shows that if they are given right food choices, right food behavior
they can get better eating habits as well as better nutritional status for
themselves. Again, the secondary school children carry messages to their
households, to their parents, to their relatives. It has also another impact to

their neighboring communities.

However, it can be said that this nutrition intervention program positively
influenced dietary behavior which can be easily under stood by individual
dietary diversity score (IDDS) of different groups. Again, it had careful
monitoring and the whole process of giving inputs and interventions went
on only for few months. But it needs long term intervention for a
sustainable development of broad government inputs in agriculture, poultry
and fisheries sectors. So, all these things together in the communities can
improve nutritional status of the beneficiary people. This is just a direction
that nutrition education with household food production inputs with both
practical and theoretical aspects shown that it was a very good method of
letting the children be influenced in their food behavior and having better
nutritional status. In fact it is the new finding of this community nutrition
research which nobody had carried out in Bangladesh before. The findings

also support the important link between nutrition and learning potential.
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There is a relationship between the dietary pattern of the school going
children and their academic performance. When children are not receiving
proper nutrition through adequate food, they are unable to reach full
potential of their academic targets. Through nutritional messages one can
help school-aged children to develop healthy eating habits, which in turn
improve their nutritional status. Thus nutritional status of school going

children and their academic achievements are interdependent.

Nutrition education makes a difference in making healthy eating choices for
students, parents and the community. A secondary school is an institution of
education and learning which supports the role of nutrition in the academic
achievements. The education policy may also incorporate all secondary
school students be given exposure of importance of good nutrition to adopt
good eating habits which ultimately help them for better performance

throughout life cycle.
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5.3

Recommendations

The link between food and health has been well documented by numerous
studies. Nutritional intake affects energy levels, physical stamina, mood,
memory, mental clarity and emotional & mental well being. To facilitate
dietary behavior changes, education is an effective beginning. Diet
diversification is arguably the most sustainable and affordable strategy to
improve nutrition for the majority of the population — particularly the poor.
Therefore, homestead food production would be a good means to improve
household food security. Nutrition education and HFP program have
positive impact on nutritional status of the participants of study group 2 (got
nutrition education and homestead food production inputs). Nutrition
education along with homestead food production might contribute to have a
difference in making healthy eating choices; which in turn played an
important role for the improvement in dietary pattern and nutrient intake of
participants of study group 2. An improvement in household food security
was also found for the same group. Findings from this study show that
nutrition intervention programs can positively influence nutrition
knowledge and dietary behavior of the students which ultimately improve

the nutritional status of them.

After observing, assessing and comparing the situation of the rural
secondary school students of different groups, the followings may be
recommended —

» Nutrition education should be disseminated among secondary school
students as well as in mothers of them.

» Homestead food production programs should be implemented
successfully among the households of school students by
government and non-government organizations.

» Long term interventions in agriculture, poultry and fisheries should

be provided for more positive impact on nutritional status of the
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secondary school students by government and non-government
organizations.

Severely malnourished school students should be identified and
brought under supplementary feeding program as early as possible.
Anemic school students should be identified and suggested to take
iron rich foods along with citrus fruits.

Secondary school curriculum though contains few inputs on nutrition
and dietary intake, but more emphasis on practical aspects of
household food production (HFP) integrated with nutritional
awareness should be incorporated for better food behaviour of the
students.

National Nutrition Policy 2015 (Annexure 7.1.3) should be followed

to improve the nutritional status of the secondary school students.
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7.1 Annexure

7.1.1 Operational Definitions

Adolescent: World Health Organization defines adolescents as young people aged

10-19 years.

Anemia : The condition of having less than the normal number of red blood cells
or less than the normal quantity of hemoglobin in the blood. The oxygen-carrying

capacity of the blood is, therefore, decreased.

ANOVA : Analysis of variance is the separation of the variance ascribable to one

group of causes from the variance ascribable to other groups.

Anthropometry : This is the technique that deals with the measurement of the
size, weight and proportions of the human body. The anthropometric

measurements taken in this study are height or length and weight.

Biochemical Assessment: It refers to measurement of a nutrient in biological
fluids or tissues, measurement of the urinary excretion rate of the mutrient and
measuring the production of an abnormal metabolite or changes in the activities of
certain enzymes or blood components dependent on a nutrient. In the study,
hemoglobin and serum ferritin level was measured from blood collected from

study population.

BMI : It is used to measure thinness or obesity. It is defined as weight in

kilograms divided by height in meters square (kg/m?).

Food Frequency : This is a special method to determine the evaluation of the diet
and is conducted by a written food check-list to know the daily, weekly or monthly

usual food intake pattern of an individual.
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Food Insecurity: Food insecurity is a situation of limited or uncertain availability
of nutritionally adequate and safe foods or limited or uncertain ability to acquire

acceptable foods in socially acceptable ways.

Frequency Distribution : The most important form of tabulation from a statistical
point of view is what is called a frequency distribution. In this process raw data are
grouped into classes or groups of appropriate sizes and the number of observations
belonging to each class are recorded. The width of a class is called the class
interval and the number of observations in a particular class is called class
frequency or simply frequency. When a set of data is arranged in this way it is

called a frequency distribution.

Homestead Food Production: Homestead gardening including the production of
animal foods, for example poultry keeping, small animal husbandry and / or fish

ponds is called homestead food production.

Individual Dietary Diversity: Individual dietary diversity, defined as the number

of unique foods consumed by an individual over a given period.

Macronutrients: The nutrients essential in large amounts to the growth of our

body; e.g. carbohydrate, protein and fat.

Malnutrition: Faulty nutrition due to inadequate or unbalanced intake of nutrients

or their impaired assimilation or utilization.

Micronutrients: The nutrients essential in minute amounts to the growth of our

body; e.g. vitamins and minerals.
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Nutrition : It is a dynamic process concerning with ingestion, digestion,
absorption and assimilation (metabolism) of food substances by which growth,
repair and maintenance of activities in the body as well as a whole or in any of its

parts are accomplished.

Nutrition Education: Any set of learning experiences designed to facilitate
voluntary adoption of eating and other nutrition related behavior, conducive to

health and well-being.

Nutrition Intervention: Nutrition interventions refer to those programs and
approaches that have an impact on nutritional outcomes and address the causes of

undernutrition.

Nutritional Status: The condition of the body resulting from the utilization of the

essential nutrients available to the body is termed as nutritional status.

Paired t-test: The difference of means test for comparing the means of two paired
or dependent groups to determine whether there is a difference between them is

called paired t-test.

Standard Deviation: The variance of a set of data is defined as the square of the

standard deviation.

Twenty four-Hour Recall Method: This is a method to recall the subject's exact
food intake during the previous twenty four-hour period or preceding day. Detailed
descriptions of all foods and beverages consumed, including cooking methods.
Vitamin and mineral supplement use is also noted. Quantities of foods consumed

are usually estimated in household measures.
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Undernutrition: Deficient bodily nutrition due to inadequate food intake or faulty

assimilation.

Z-score: The Z-score or standard deviation unit is defined as the difference
between the value for an individual and the median value of the reference
population for the same age or height, divided by the standard deviation of the

reference population.
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7.1.2 Questionnaire
Institute of Nutrition and Food Science

University of Dhaka

Comparison between nutrition education intervention and
nutrition education & homestead food production on

nutritional status among selected rural secondary school

students
Id No. Date of Interview I
Study group — 1 (Given only 1
NE)
Type of respondent Study group — 2(Given both 2
NE & inputs of HFP)
Control group 3
Interviewers Name and Name Signature
Signature
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A. General Information

No. Questions Coding categories Code
1 Respondents name
2 Respondents birthday ___Years ___ Months
3 Respondents sex I=Male
2= Female
4 Name of School
5 Class
6 Roll no
7 Father's name
8 Father's occupation 1= Farmer
2= Fisherman
3= Boatman
4= Small business
5= Day labourer
6= Rickshaw puller / VVan driver [ 1
7= Motor car driver
8= Service
9= Business
10= Others (Specify
......................... )
9 Father's education level 1= Illiterate
2= Can sign only name
3= Can read and write
4= Class I-V
5= Class VI- VIII L]
6=Class IX-SSC
7=HSC
8= Graduate
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9= Others (Specify

10

Mother's name

11

Mother's occupation

1= Housewife

2= Industry worker
3= Day labourer
4= Service

5= Small business

6= Others (Specify ..........

)

12

Mother's education

1= Illiterate

2= Can sign only name
3= Can read and write
4= Class I-V

5= Class VI- VIII
6=Class IX-SSC
7=HSC

8= Graduate

9- Others (Specify

13

Religion

2=Hindu
3=Christian
4=Buddhist
5=0thers (Specify
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B. Socio - economic Information

14 |How many members are there in your
. [ 1
family?
15 |How many members are below 5 years? [ ]
16 [What type of your family is? 1= Nuclear family
2= Joint family [ |
3= None
17 |How many earning members are there in
: [ 1
your family?
18 [What is your monthly family income? [ ]
19 |Where do you live in? 1=0wn house
2=Rental house
3= Stay in other's land /
house
20 |Type of house? 1= Kacha
2=Tin shade
. [ 1
3= Semi pucca
4= Building
21 [How many rooms are there in your house? |1= One
2=two
3= Three
4= More than three
22  |What is the source of light in your house?  |1= Kerosine lamp
2= Electric bulb
23 |Is there any separate Kitchen in your house? [1=Yes
2=No
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24

Which of the following utensils are there in
your house?

1=Yes

2=No

Radio

Television

Mobile phone

Refrigerator

Almirah / Wardrobe

Table - chair

Clock

Bicycle

Motorcycle

Engine boat

Tractor/Power Tiller

Water pump

Bed

25

Do you have any of the following land -
assets?

| =Yes

2=No

Any other land except own

house

Cultivable land

Bamboo bush

Pond / exclosure

None

26

Source of drinking water?

1= Tube- well
2= Tap water

3= Pond water

4= Others (......... Specify)

27

What is the percentage of monthly family
food expenditure out of your monthly family

income?

1= 40%
2=50%
3=60%
4= Above 60%

5= Others (.c..ccovveneenn

specify)
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28 [How many school going children are there
in your family? L]
29 [What is your educational expenditure ina  {1= Up to Tk. 500
month? 2=Tk. 501- Tk. 1000
3= Tk. 1001- Tk. 1500 L
4= Above Tk. 1500
30 |What is your monthly medical expenditure? [1= Upto Tk. 300
2=Tk. 301-Tk. 600
3=Tk. 601 -Tk. 900 L
4= Above Tk. 900
C. Food intake pattern and nutritional aspects of the students
31 [What type of food do you prefer most? |1= Continental
2= Snacks [ ]
3= Homemade
4= Others (Specify .............. )
32 [Which factor do you consider 1= Food availability
important while preferring the food? 2= Price
3= Nutritional value L]
4= Taste
5= Others (Specify ............ )
33 |Do you know, what is nutrition? I=Yes
2= No L]
3= A little bit
34 |Do you know what is balanced diet?  [1= Yes
2= No L1
3= A little bit
35 |[If yes, or a little bit, then tell me how |1= Cereal, vegetables, fish / meat [ ]

can you make a balanced diet?

and fruit
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2= Cereal, vegetables and fruit
3= Cereal, dal and meat / fish
4= Cereal, egg and meat / fish
5= Not applicable

36 [Balanced diet is necessary for proper |l=Yes
nutrition and good health. Is it true? 2=No L1
3= Don't know
37  [What will be the problem if you do not |1= Body becomes weak
take the balanced diet? 2= Pain in the body [ ]
3= Become sick
4= Others (Specify ........... )
38 |Do you have any idea about nutritious (I=Yes [ ]
food? 2=No
39 [Do you think that your food is enough |l=Yes
nutritious? 2=No L]
3= Don't know
40 |ls there any difficulty in nutrition if we [I=Yes
take a little or a large amount of 2=No L1
vegetables and fruits? 3= Don't know
41 |Do you know about nutritional I=Yes [ ]
deficiency diseases? 2= No
42  |If yes, then what are the most common |1= Night blindness, Anemia,
nutritional deficiency diseases? Marasmus, Kwashiorkor, Goiter
2= Diarrhoea, Jaundice, TB, [ ]

Malaria 3= Beriberi, Scurvy,
Osteoporosis, Osteomalacia

4= others (SpecCify ................. )
5= Not applicable
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43

Which type of food can prevent goiter?

1= lodised salt, marine fish
2= Vegetables / fruits
3= Know a little bit

4= Don't know

44

Do you take iodised salt?

1=Yes
2=No

45

If no, then why don't you take iodised

salt?

1= Costly

2= Not sold less than 1 Kg

3= Don't like

4= Don't know anything about
iodised salt

5= Not applicable

46

Which food gives energy to our body?

1= Rice
2= Fish
3= Vegetables

4= Don't know

47

Which food is necessary for the

development of the body?

1= Rice
2= Fish
3= Vegetables

4= Don't know

48 |Which foods are necessary to protect |1= Vegetables and fruits
diseases? 2= Egg, milk
3= Fish, meat
4 = Don’t know
49  |Which foods are necessary to protect |1=Fish
scurvy? 2= Guava
3= Meat

4= Don't know
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50

What is the necessity to use sufficient

oil in cooking?

1="To boil
2= To make tasty

3= For the absorption of fat

soluble vitamins

4= For the absorption of water

soluble vitamins

5= Don't know

51  [Which of the following foods is 1= Vegetables
vitamin - A rich food? 2= Pulses
3= Milk
4= Rice
5= Don't know
52 |Do you know, what is the main I=Yes
nutrient of fish? 2= No
53 |If yes, then write the name of 1= lodine
additional nutrient of a marine fish?  |2=Iron
3= Vitamin

4= Don't know

5= Not applicable

54

Which of the following foods are
essential to maintain iron level of the
body?

1= Very costly food

2= Vegetables and fruits
3= Rice, fish, egg, milk
4= Balanced diet

5= Don't know

6= Others (specify...........
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55 |Which foods prevent night blindness? |1= Green leafy vegetables, yellow
fruits, small fish, liver [ ]
2= Know a little bit
3= Don't know
56 [When do you feel that you have taken |1= Self-satisfaction [ ]
sufficient food? 2= When | lose my appetite
57 |Do you think fast food and snacks are (I=Yes [ ]
beneficial for health? 2=No
58 [Do you know about personal hygience |lI=Yes [ ]
and cleanliness? 2=No
59 [What water you use for personal 1= River/Pond/Ditch/Well
hygience and cleanliness? 2- Tube well /Tap [ ]
3= Don't know
4= Others (specify..........c...... )
60 |What is the ideal source of defecation? |1=In a latrine
2= In water sealed sanitary latrine [ ]
3= Don't know
4= Others (SpecCify........cco...... )
61 |What is the ideal place to dispose 1= Anywhere
household garbage? 2= In a fixed common place /
garbage bin [ ]
3= Don't know
4= Others (specify............ )
62 |What is the ideal way to wash hands  |1- With soap and water
after touching feces? 2= With mud / ash and water [ ]

3= With plain water

4= Don't know
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63

Do you know, why diarrhoea occurs?

1= Don't know

2= If not maintained the hygienic
condition and taken the rotten
food 3- Know a little bit

64

What measures should you take to

prevent diarrhoea?

1= Home-made saline

2= Packet of ORS

3= Rice saline

4= Medicine

5= Others (specify ............... )

65

How many times you take saline when

diarrhoea occurs?

1= Each time after coming from
the toilet

2= once in a day

3=thrice in a day

4= don't know
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D. Household Food Insecurity Access Scale for measuring food

security
No. Question Response Options Code
66 |In the past four weeks, did you worry |0 = No (skip to Q 67)
that your household would not have I=Yes L1
enough food?
67 |How often did this happen? 1 = Rarely (once or twice in the
past four weeks)
2 = Sometimes (three to ten times [ ]
in the past four weeks)
3 = Often (more than ten times in
the past four weeks)
68 |In the past four weeks, were you or any |0 = No (skip to Q 69)
household member not able to eat the (I=Yes [ ]
kinds of foods you preferred because of
a lack of resources?
69 |How often did this happen? 1 = Rarely (once or twice in the
past four weeks)
2 = Sometimes (three to ten times [ ]
in the past four weeks)
3 = Often (more than ten times in
the past four weeks)
70 |In the past four weeks, did you or any |0 = No(skip to Q 71)
household member have to eat a 1=Yes [ ]

limited variety of foods due to a lack of

resources?
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71

How often did this happen?

1 = Rarely (once or twice in the
past four weeks)

2 = Sometimes (three to ten times
in the past four weeks)

3 = Often (more than ten times in

the past four weeks)

72

In the past four weeks, did you or any
household member have to eat some
foods that you really did not want to
eat because of a lack of resources to

obtain other types of food?

0=No (skip to Q 73)
| =Yes

73

How often did this happen?

1 = Rarely (once or twice in the
past four weeks)

2 = Sometimes (three to ten times
in the past four weeks)

3 = Often (more than ten times in

the past four weeks)

74

In the past four weeks, did you or any
household member have to eat a
smaller meal than you felt you needed

because there was not enough food?

0 = No(skip to Q 75)
1=Yes

75

How often did this happen?

1 = Rarely (once or twice in the
past four weeks)

2 = Sometimes (three to ten times
in the past four weeks)

3 = Often (more than ten times in

the past four weeks)
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76

In the past four weeks, did you or any
other household member have to eat
fewer meals in a day because there was

not enough food?

0 =No (skipto Q 77)
1=Yes

77

How often did this happen?

1 = Rarely (once or twice in the
past four weeks)

2 = Sometimes (three to ten times
in the past four weeks)

3 = Often (more than ten times in

the past four weeks)

78

In the past four weeks, was there ever
no food to eat of any kind in your
household because of lack of resources

to get food?

0 = No(skipto Q 79)
1=Yes

79

How often did this happen?

1 = Rarely (once or twice in the
past four weeks)

2 = Sometimes (three to ten times
in the past four weeks)

3 = Often (more than ten times in

the past four weeks)

80

In the past four weeks, did you or any
household member go to sleep at night
hungry because there was not enough

food?

0 = No (skip to Q 81)
1=Yes
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81 |How often did this happen? 1 = Rarely (once or twice in the
past four weeks)
2 = Sometimes (three to ten times [ ]
in the past four weeks)
3 = Often (more than ten times in
the past four weeks)
82 |In the past four weeks, did you or any |0 = No (questionnaire is finished)
household member go a whole day and |1 = Yes [ ]
night without eating anything because
there was not enough food?
83 |How often did this happen? 1 = Rarely (once or twice in the
past four weeks)
2 = Sometimes (three to ten times [ ]
in the past four weeks)
3 = Often (more than ten times in
the past four weeks)
E. Anthropometric Measurement
84 |Weight (Kg) [ |
85 |Height (cm) [ |
F. Biochemical Indicator
86 |Level of Hemoglobin (g/dl) [ |
87 |Serum Ferritin (ng/ml) [ |
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G. School Performance

88 |[Total marks of Half-yearly/ Annual exam [ ]
89 |[Total marks obtained in Half-yearly /Annual exam [ ]
90 |[Total CGPA in Half - yearly / Annual exam [ ]
91 |CGPA obtained in Half-yearly /Annual exam [ ]
91a [Number of hours studying at home 1=1-2 hours
2= 2-3 hours [ 1]
3= More than 3 hours
91b [Complete homework in time? 1= Always
2- Mostly
3= Sometimes [
4= Rarely
91c |Total number of classes in last six months
91d |Total number of classes attended in last six months
H. Dietary Assessment
92 |How was yesterday in respect of food 1 = As usual normal day
intake? 2= Festival [ 1

3= Sick
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H1. Food intake of secondary school students in last 7 days by food

frequency questionnaire

Name of Foods

Response option

Code

93 Rice
94 | Energy vielding | Maize
95 | foods Bread
96 Fats and oils
97 Green leafy
_ vegetables
Disease
98 ) Yellow
preventing foods
vegetables
99 Fruits
100 Pulses/Legumes
101 Fish
Body building
102 ) Meat
and developing
103 Egg
foods
104 Milk
105 Milk Products

1= Never
2 =1-3 times
3= 4-6 times

4= 7 or more than 7 times
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ID No.

H2. Food intake of secondary school students by 24 hour recall
method

Time

Food Menu

Description

Name of

ingredients

Portions
/Serving

size

Food code
(FCT by
NS)

Raw weight
after

cleaning

(gm)

Breakfast

Mid
morning

snacks

Lunch

Afternoon

snacks

Dinner

Late night

snacks
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7.1.3 National Nutrition Policy 2015

Nutrition Is the Foundation for Development

1.

Introduction

Nutrition is an important determinant of physical growth, mental
development and good health for every human. When foetal growth is
compromised in the mother's womb because of undernourishment; a child is
born with low birth weight. In young children, stunting, wasting,
underweight and micronutrient deficiency are signs of malnutrition. In
addition, malnutrition represents a major cause of child mortality.
Undernutrition is an important indicator of malnutrition, although
overweight and nutrition-related non-communicable diseases also are on the
rise in the country. Overall, a malnourished child grows up with multiple
physical and mental limitations; as a result, it becomes difficult for her/him

to contribute to society and national development as an adult.

Nutrition also is a basic human right, with both equity and' equality related
to eliminating malnutrition and ensuring human development. In all, the
Government of the People's Republic of Bangladesh is committed to
improving the nutritional status of the people. The Constitution of
Bangladesh cites nutrition in Article 18 (1), describing the principles of
State governance: "...the State shall regard raising the level of nutrition and
improvement of public health as among its primary duties..." Nutritional
status in Bangladesh already has improved following formulation of the
national Food and Nutrition Policy in 1997. Even so, nutritional status of

the population has not reached expected levels.

In both urban and rural areas across the country, overweight, obesity, high
blood pressure, diabetes, heart attack, stroke, cancer and osteoporosis are
considered key nutrition-related issues. Lack of physical activity or physical
labour, inappropriate food habits, and a sedentary lifestyle are all major

emerging factors, making formulation of a new nutrition policy necessary.
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To improve overall nutritional status, new evidence in development
programming, as well as strategy development and implementation, has
been useful in preparing the Bangladesh National Nutrition Policy 2015.
The policy takes into consideration both global policies such as ICN2 and
relevant national policies in areas such as health, food, agriculture,
environment and education, reflecting the multisectoral nature of ensuring

nutrition.

2. Background

Childhood malnutrition in Bangladesh has been decreasing only slowly.
The most common form of undernutrition is stunting, the result of chronic
undernourishment; a stunted child, who is more than two standard
deviations below median height for age, is prone to recurrent infections that
hinder her/his brain development. In Bangladesh, 2 out of 5 children
younger than age 5 years are stunted, with levels twice as high among the
poor as among the wealthy. Annual rates of reduction of stunting between
2004 and 2014 were only 1.5 percent.’

About 14 percent of under-5 children in Bangladesh are wasted, or more
than two standard deviations below median weight for height, which is the
result of acute malnutrition. About 450,000 young children in the country,
or 3.1 percent,' suffer from the most serious form of wasting, known as
severe acute malnutrition. Those who survive frequently suffer
compromised mental development. Lastly, having less weight for age and
sex is known as underweight, a condition that also affects children in

Bangladesh.

The absence of appropriate child feeding and nutrition practices is the
primary reason for childhood malnutrition in Bangladesh. Internationally

recognized infant and young child feeding and nutrition guidelines

! Bangladesh Demographic and Health Survey, 2011.
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recommend breastfeeding be started within one hour after birth; the baby be
exclusively breastfed up to age 6 months (180 days); and the baby be given
home-cooked, nutritious complementary food between 6 months and 2
years of age along with breastfeeding. However, the percentage of exclusive
breastfeeding up to age 6 months in Bangladesh, while improving, stands at
only 55 percent. Moreover, only 23 percent of children aged 6-23 months

receive a minimum acceptable diet.!

At the same time, 1 in 4 adolescent girls in Bangladesh are undernourished,
while 1 in 8 women of reproductive age is stunted. During delivery, stunted
women are at higher risk of complications; in addition, the risk of intra-
uterine growth retardation is high and, as a result, newborns of these women
are more likely to be underweight and very frequently are low birth weight.
Early marriage and early pregnancy contribute significantly to these
conditions, because stunting thus passes from generation to generation, a
vicious cycle of undernutrition is perpetuated. There are differences in
undernutrition between rural and urban areas, women and children living in

urban slums are especially worse off.

Among women, rates of overweight and obesity are increasing. The
incidence of chronic diseases, including type 2 diabetes, high blood
pressure and heart diseases, likewise are on the rise in the country because
of overweight and obesity. Overweight also is found among people living
below the poverty level and is particularly rising among people living in

urban slums.

Although micronutrients play an important role in physical and mental
development, micronutrient deficiency in Bangladesh also is very high,
especially with regard to Vitamin A, iron, iodine, zinc. Vitamin B12, and
folic acid. For example, high proportions of under-5 children and of women

suffer from anaemia because of deficiencies of iron, folic acid and Vitamin
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B-12 in their food. In all, anaemia causes health risks among women,
reduces iron reserves in children, and ultimately burdens the national

economy.

The Government of the People's Republic of Bangladesh has taken the
initiative to mainstream nutrition into public health and family planning
services, with the aim of improving the nutrition situation of the country.
Strategies for ensuring nutrition also are being adopted in other sectoral
policies outside the health sector. This National Nutrition Policy thus
reflects the commitment of the State as a whole to improve the nutritional

status of the population.

Vision
The people of Bangladesh will attain healthy and productive lives through

gaining expected nutrition.

Goal

The goal of the National Nutrition Policy is to improve the nutritional status
of the people, especially disadvantaged groups, including mothers,
adolescent girls and children; to prevent and control malnutrition; and to

accelerate national development through raising the standard of living.

Objectives

5.1 Improve the nutritional status of all citizens, including children,
adolescent girls, pregnant women and lactating mothers

5.2 Ensure availability of adequate, diversified and quality safe food and
promote healthy feeding practices

5.3 Strengthen nutrition-specific, or direct nutrition, interventions

5.4 Strengthen nutrition-sensitive, or indirect nutrition, interventions

5.5 Strengthen multisectoral programmes and increase coordination

among sectors to ensure improved nutrition
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Strategies

6.1 Improve the nutritional status of all citizens, including children,
adolescent girls, pregnant women and lactating mothers

Strategies to achieve this objective are:

6.1.1 Ensure nutrition security for all citizens

Availability, access and utilization of nutritious food play important roles in
overall improvement of nutrition for individuals and families alike. The
National Nutrition Policy aims to ensure appropriate nutrition through

securing a safe and balanced diet during all phases of the life cycle.

6.1.2 Ensure required nutrition at all stages of the life cycle

Ensuring required nutrition at all stages of the life cycle is a continuous
process. The vicious cycle of malnutrition starts with chiidbearing, through
malnourished mothers giving birth to malnourished babies, which
subsequently affects all phases of the life cycle and even future generations.
The National Nutrition Policy has stressed the following life-cycle

strategies to mitigate this intergenerational effect of malnutrition:

6.1.2.1 Ensure appropriate and adequate nutrition for all pregnant women
and lactating mothers throughout pregnancy, so that healthy children are
born with expected birth weight.

6.1.2.2 Ensure that mothers are able to exclusively breastfeed their children
up to y6 months of age and continue breastfeeding through age 2 years, by
ensuring a supportive family environment, services and regulatory safety

net.

6.1.2.3 Following exclusive breastfeeding till age 6 months to ensure an
appropriate nutritional foundation for all newborns and very young

children, ensure the start of complementary food after age 6 months
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together with breastfeeding, and ensure continuation of breastfeeding up to

age 2 years.

6.1.2.4 Ensure the availability of adequate and safe nutritious food for
growth and development of adolescent girls and boys, including through
prevention of early marriage, to develop a healthy and productive future

generation.

6.1.2.5 Ensure appropriate nutrition for adults and elderly

persons suffering from malnutrition-related non-communicable diseases.

6.1.2.6 Take steps to ensure regulation of unabated marketing of processed
and commercial food items, given that the food habits of people, especially
children, are at stake and influenced by advertisement of such foods. As a
result, obesity, diabetes and other chronic non-communicable diseases have
become an epidemic in the country. Encourage appropriate food habits and

a healthy lifestyle.

6.1.2.7 Ensure easy availability and the best utilization of family planning

methods to prevent early marriage, delay pregnancy and space births.

6.1.3 Ensure adequate nutrition for disadvantaged groups
The nutrition status of disadvantaged groups is particularly affected during
illnesses and natural and manmade disasters. Programmes based on the

National Nutrition Policy will:

6.1.3.1 Ensure the adoption of nutrition programmes targeting people
living in poor rural and urban areas and in remote locations identified
through nutrition surveillance. Give special targeting to those who have

very limited access to food and are unable to earn.
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6.1.3.2 Ensure adequate nutrition for the people in emergencies (natural
disaster, epidemic or conflict), as well as ensure the inclusion of basic
nutritional needs of affected people in disaster preparedness plans. Further,
ensure application of the related Act [Breastmilk substitute, infant food,
commercially prepared complementary food and the accessories thereof
(Regulation of Marketing) Act 2013].

6.1.3.3 Ensure adequate nutrition during and after illness of
people suffering from chronic diseases, including those who are living
with tuberculosis and HIV/AIDS.

6.2  Ensure availability of adequate, diversified and quality safe food
and promote healthy feeding practices

On average, the energy gap between need and intake for a typical adult
Bangladeshi is 82 kitocalories (2,400 kilocatories® vs. 2,318 kilocalories®).
These figures are calculated based on level of physical activity, basal
metabolic rate and expected body weight. However, energy intake also may
differ based on socioeconomic status, urban/rural location, and food
security status.

Diets of Bangladeshi people are comprised mostly of cereals, which provide
70 per cent of energy requirements. In all, the dietary menu does not
contain adequate meat, milk, vegetables and fruits, so that nutritional needs

are not met. The absence of quality protein and micronutrients is evident.

Strategies to increase food diversity

The main strategy to increase food diversity is to raise the awareness of
people in both rural and urban areas with regard to the importance of such
diversity and taking of a well-balanced combination of macro- and
micronulrients. In addition to nutrition education, behaviour change

communication is to be ensured.

2 FAO/WHO recommended daily energy requirement.
® Household income and Expenditure Survey Report 2010.
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The Government will encourage food-based strategies to achieve food
variety, emphasizing the agricultural sector, including fisheries and
livestock. In addition, it will create awareness among rural and urban
people through the provision of information on the importance of food

diversity, along with increasing the availability of food.

Strategies to be taken up for achieving food diversity and emphasizing the

important role of the agricultural sector are:

6.2.1  Encourage coordinated homestead gardening and small-scale
livestock and poultry rearing, at family level or collectively, to increase the

availability of diverse, safe and nutritious food.

6.2.2 Initiate a special behaviour change communication programme to
create awareness of the need to avoid processed food, excess salt, saturated

fat and transfat.

6.2.3 Encourage local production and indigenous varieties of crops, fruits

and vegetables to promote biodiversity and uninterrupted food diversity

6.2.4 Encourage enhanced nutritional value through the combination of
different types of food, given that an appropriate such combination is

important for achieving food diversity.

6.2.5 Improve, encourage and accelerate clean and hygienic food
preparation practices so that safe and quality food consumption is
increased and nutrition quality in food is restored. Encourage food
preparation and preservation using local and appropriate technologies to

ensure availability of food throughout the year.
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6.2.6 Ensure the supply of the required amount of animal protein through
the promotion of the cultivation of small fish such as mola, dhela and puti

in homestead water bodies to meet the nutritional needs of rural families.

6.2.7 Supply supplementary food to affected populations during disasters

and times of severe food insecurity.

6.2.8 Initiate a food fortification programme and expand its use and
perimeter (including, e.g.. iodine in edible salt. Vitamin A in edible oil, and
enriched main food for children, cooked at home with mixed

micronutrients).

6.2.9 Popularize the effective consumption of fats, carbohydrates and
micronutrients to control malnutrition, overweight and micronutrient
deficiencies.

6.2.10 Reduce stunting, wasting and micronutrient deficiencies through
diversifying food production and ensuring a variety of food intake by

children and their families.

6.3 Strengthen nutrition-specific, or direct nutrition, interventions

Two interdependent nutrition-related programmes are being implemented in
Bangladesh: nutrition-specific (direct) interventions and nutrition-sensitive
(indirect) interventions. Nutrition-specific or direct interventions for
children include the promotion of: (a) exclusive breastfeeding during the
first 6 months after birth; (b) providing complementary food after age 6
months, appropriately prepared at home, alongside breastfeeding; (c)
washing hands with soap before feeding a child;, (d) Vitamin A
supplementation for children every 6 months; (e) supplementation with
other micronutrients; (f) providing zinc as part of diarrhoea treatment, and
(g) treatment of moderate or severe acute malnutrition. For adolescent girls

and women, their nutritional status is being improved through: (a)
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behaviour change communication to provide nutritional knowledge through
counselling at family level; (b) provision of iron, folic acid or multiple
micronutrients as supplements, as appropriate; (c) promotion of the use of
iodized salt; (d) promotion of the use of calcium during pregnancy as a
supplement; and (e) preventative activities in educational institutions and

communities to avert incidences of overweight and obesity.

Strategies adopted to expand nutrition-specific (direct) programmes
include:

6.3.1 Motivate mothers to: (a) take appropriate nutritious food during
pregnancy; (b) to gain adequate weight during pregnancy: (c) ensure taking
of micronutrient supplements, especially iron-folic acid, during pregnancy
and lactation period, as applicable; (d) prevent infection and ensure
appropriate treatment; (e) reduce physical labour during pregnancy and
ensure appropriate rest; and (f) bring about behavioral changes, including

avoiding tobacco products and smoking, during pregnancy.

6.3.2 Promote the consumption of adequate quantities of nutritious food to
prevent malnutrition in lactating mothers and ensure appropriate care to

children.

6.3.3 Start breastfeeding within one hour of birth to ensure appropriate care
to the newborn, with exclusive breastfeeding up to age 6 months; and
encourage the provision of complementary food from age 6 months 3-4
times a day, prepared at home (combining at least four food groups), with

continuation of breastfeeding up to age 2 years.

6.3.4 Immediately treat any infection that may have adverse effects on

nutrition.
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6.3.5 Treat moderate and severe acute malnutrition both at health centres

and in the community.

6.3.6 Ensure care through families and communities for physical growth
and  mental development of children, and motivate the ensuring of a

supportive environment for child development.

6.3.7 Ensure intake of adequate varieties of food for adolescent girls and
boys for their appropriate growth, so that they can develop as adults with

expected height and weight.

6.3.8 Extend and strengthen nutrition education in educational institutions.

6.3.9 Ensure availability of food enriched with energy, protein and

micronutrients for elderly persons.

6.3.10 Scale up nutrition-specific programmes in rural areas, through
coordination between non-Government organizations and the Ministry of
Health and Family Welfare, as well as through primary health care services
in urban areas under the Ministry of Local Government, Rural Development

and Cooperatives.

6.3.11 Scale up nutrition-specific or direct programmes for marginalized

persons in urban slums and people in hard-to-reach locations.

6.3.12 Change behaviours through strengthened nutrition counseling,
information and education. Undertake intensive communication through all
media, Involving all stakeholders, to raise public awareness on maintaining
a balanced diet, the nutritional value of food, and physical activity and

exercise. In the light of experiences with successful national programmes
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such as family planning, immunization and distribution of oral saline
solution, develop a plan for a nutrition and food security campaign through

the mass media, and allocate resources for this purpose.

6.3.13 Build knowledge about appropriate micronutrient-enriched family

foods and promote increased consumption.

6.3.14 Make the existing health system universal, utilize the system
effectively, and estimate effective manpower needs for the purpose—
particularly including the number of health workers to be employed at
community clinics and union health centres, as well as assessment of their
skills and identification of their training needs - so that the ratio between
health workers and beneficiaries is maintained and nutrition services can be

scaled up.

6.3.15 Provide the required number of health workers through filling of all
vacant posts and ensuring of required supplies. Develop local-level health
facilities, such as community clinics, union sub-centres, family welfare
centres and upazila health complexes, to be suitable for providing nutrition

services.

6.3.16 Mainstream nutrition services appropriately with health services,
through effective coordination between health and family welfare workers

at grassroots level.

6.3.17 Ensure improved services, through increasing the accountability of
Government and non-Government nutrition service providers at all levels to

meet people's expectations.

6.3.18 Develop and establish a strong national monitoring and evaluation

system to ensure accountability with regard to nutrition services.
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6.3.19 Conduct a needs assessment for a comprehensive work plan and

appropriate allocation of resources.

6.3.20  Appoint nutritionists in hospitals and in public health nutrition

programmes.

6.4 Strengthen nutrition-sensitive, or indirect, interventions

Issues of malnutrition, particularly tow birth weight and stunting, cannot be
controlled through nutrition-specific programmes only. In turn, this
necessitates the addition of nutrition-sensitive interventions, especially with
regard to food security, female education and empowerment, increased
employment opportunities, hygiene and sanitation, agriculture, and

expansion of social safety nets.

Strategies to be adopted to expand nutrition-sensitive (indirect)

interventions include:

6.4.1 Enhance food security at household level. Publicize and promote
food-based dietary gquidelines. Ensure informed food selection and

consumer rights.

6.4.2 Encourage investment in nutrition-sensitive agriculture to produce

fruits, vegetables, chicken, fish, fish products, milk and meat.

6.4.3 Increase the rate of female education and women's empowerment
Create employment opportunities for women, and encourage the delay

pregnancy until at least age 20 years.

6.4.4 To combat different types of infection (diarrhoea, pneumonia,

environmental enteropathy) that adversely affect child nutrition, motivate
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people to .follow hygiene practices, especially washing hands with
soap. Also ensure safe drinking water and strengthen the sanitation

system to reduce the risks of these infections.

6.4.5 Engage all relevant Ministries, Divisions, institutions, civil society

and non-government organizations in nutrition interventions.

6.4.6 Accelerate research activities to increase production of non-cereal

agricultural products, such as pulses, fruits and vegetables.

6.4.7 Initiate new programmes and strategies to implement nutrition
programmes involving all concerned Ministries and agencies (e.g. food,
agriculture, education, fishery and livestock, local government, women and

children affairs, disaster and relief).

6.4.8 Coordinate nutrition-sensitive programmes to be implemented under
Ministries such as Agriculture, Food, Fishery and Livestock, Women and
Children Affairs, Education, Industry and Local Government, Rural

Development and Cooperatives, among others.

6.5 Strengthen multisectoral programmes to ensure countrywide efforts
toward ensuring nutrition, including necessary financing for such
programmes. Increase Joint efforts and coordination among
sectors/Ministries/ non-government organizations and development partners
with regard to social safety nets, women's empowerment, education, and
water, sanitation and hygiene, among others. Prepare a National Plan of
Action (with costing, indicators and targets) for the next decade. Strategies
to achieve this objective include:

« Strengthen nutrition-specific  (direct) and nutrition-sensitive

(indirect) programmes.
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« Involve human resources in renewed nutrition efforts, including
effective supervision and monitoring of nutrition services.

« Support increased coordination among relevant programmes,
including with regard to social safety nets, education and women's
empowerment.

« Monitor and evaluate implementation of nutrition programmes
Enhance knowledge and skills of human resources involved in
nutrition programmes through appropriate trainings.

« Mainstream nutrition education in all types of training programmes
and in general educational curricula.

« Conduct nutrition-related research and collect and analyze

disaggregated data, providing feedback.

6.5.1 Ensure joint work by the Ministries of Local Government, Rural
Development and Cooperatives and Health and Family Welfare in

malnutrition-stressed urban areas, especially urban slums.

6.5.2 Implement interventions in all educational institutions and
communities, in both rural and urban areas, to reduce overweight and

obesity. Encourage physical labour and exercise.

6.5.3 Strengthen cooperation and coordination among the Ministry of
Health and Family Welfare, international organizations, development
partners, educational and research institutions, non-Government
organizations and concerned Ministries toward development and
implementation of multisectoral nutrition programmes in the areas of
nutrition security, safety nets for marginalized communities, hygiene and

sanitation, and employment generation.
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6.5.4 Jointly implement nutrition programmes through strengthened
partnerships and coordination between Government institutions and non-

Government organizations and institutions.

6.5.5 Include issues of nutrition in the National Social Security Strategy
paper, particularly with regard to food diversity in food-related
programmes.  Initiate nutrition programmes targeting ultra-poor and
deprived communities, and link up nutrition programmes with other social

safety net programmes.

6.5.6 Strengthen research activities on nutrition in the Bangladesh
context so that policymakers are informed about nutrition programmes
and strategies and able to make decisions accordingly. In addition,

undertake action-oriented research.

6.5.7  Strengthen research activities to boost production of
non-cereal crops. Increase food security for the ultra-poor through

appropriate food preservation methods.

6.5.8 Strengthen the enforcement of laws against the adulteration of food

and raise public awareness on the issue.

6.5.9 Adapt food security, employment and disease management strategies

in line with the situation related to climate change in Bangladesh.

6.5.10 Strengthen the National Nutrition Council, with the Honourable
Prime Minister as the Chair, to review the nutritional situation of the

country and implement/coordinate multispectral programmes.
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7. Conclusion

The National Nutrition Policy 2015 has given importance to ensuring

appropriate nutrition through identification of its different causes. This

Policy will provide the necessary direction to implement and strengthen

existing strategies, as well as to develop new strategies .to improve the

people's nutritional status in Bangladesh.

Indicators for achieving optimal nutrition:

Increase the initiation of breastfeeding in the first hour of life

Increase the rate of exclusive breastfeeding in infants younger than age
6 months

Increase the rate of continued breastfeeding in children aged 20 to 23
months

Increase the proportion of children aged 6-23 months receiving a
minimum acceptable diet

Reduce the rate of low birth weight

Reduce stunting among under-5 children

Reduce wasting among under-5 children

Reduce the proportion of underweight among under-5 children

Reduce the rate of severe malnutrition among children

Reduce malnutrition among adolescent girls

Increase Vitamin A coverage

Reduce malnutrition among pregnant women and lactating mothers
Increase the rate of iodized salt intake

Reduce maternal overweight (BMI>23)

Reduce the rate of anaemia among women
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7.1.4 Major Visual Materials used in nutrition education sessions
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Family Farming:
Feeding the world,
caring for the earth

World Food Day - 16 October 2014
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7.1.5 Few pictures of study at field level
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Anthropometric measurement
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CoIIction fblood samples (boys)
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Collection of blood samples (girls)
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Nutrition education session (practical food demonstration)
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7.1.6 Map of Kishoreganj district showing the study secondary

schools
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7.1.7 A section of smiling secondary school students in one of

lactions of Kishoreganj district
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