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ABSTRACT

Introduction: Understanding the effectiveness of nutritional
education interventions in rural settings is crucial for developing
strategies to combat malnutrition and promote healthy growth
in children. Enhancing mothers’ knowledge and practices can
lead to better child health and development, and also contribute
to more favourable long-term outcomes for both children and
their communities.

Aim: To implement a Nutrition Intervention Program (NIP) to
enhance the nutritional status of children under-five by improving
mothers’ knowledge and practices regarding child nutrition, thereby
supporting the optimal growth and development of their children.

Materials and Methods: A quasi-experimental study was
conducted among parents of children under-five in the selected
rural areas of Kukkuttu and Bhagambila, Mangaluru, Karnataka,
India. The total sample size was 78 participants, with 39 in the
intervention group and 39 in the control group. Data were collected
using a structured knowledge questionnaire and an observational
practice checklist. The parameters studied included height, weight,
Mid-Upper Arm Circumference (MUAC), and the anthropometric
indicators: weight for height, height for age, weight for age, and
Body Mass Index (BMI) for age. These indicators are categorised
based on growth and development standards established by the
World Health Organisation (WHO). Epi Antro software was used to

assess undernutrition, overnutrition and normal nutritional status
among children under-five. Statistical analyses, including frequency,
percentage, mean and standard deviation, multivariate ANOVA,
two-factor repeated measures of ANOVA, Fisher’s exact test, Chi-
square test, and post-hoc analysis, were used to analyse the data.

Results: The mean age of the children under-five in the intervention
group was 26.39+9.43 months and control group 22.74+10.65
months. The mean birth weight of the children in the intervention
group was 2.75+0.28 kg and control group 2.64+0.27 kg. The mean
birth order of the children in the intervention group was 2.02+1.15
and in the control group 3.10+1.75. There was a significant difference
in parental knowledge scores within the groups (p-value=0.001,
F=315.439) and between the groups (p-value=0.001, F=20.455).
Parental practice scores also showed significant differences within
the groups (p-value=0.001, F=333.897) and between the groups
(p-value=0.001, F=196.446). There was a significant difference
in stunting and underweight between the pretest and post-test
(p-value <0.05) among children under-five.

Conclusion: The study demonstrates that implementing a NIP
effectively enhances mothers’ knowledge and practices related
to child nutrition. Therefore, such interventions are valuable for
promoting better health outcomes in children by educating and
empowering mothers with the necessary knowledge and practices
for optimal child nutrition.
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INTRODUCTION

Malnutrition remains a pressing global issue, affecting both
developed and developing countries. lts roots lie in poverty
and a lack of nutritional understanding, making it imperative to
prioritise worldwide nutritional education, access to clean water,
and nutritious whole foods [1]. Malnutrition encompasses both
undernutrition and overnutrition, with children being the most
vulnerable population. As children often cannot advocate for their
own dietary needs, special attention must be given to ensure their
nutritional wellbeing [2]. A balanced diet rich in diverse whole foods
is critical for preventing malnutrition, highlighting the importance of
maternal nutritional education. Mothers play a key role in promoting
the health of their families, and enhancing their understanding of
nutrition can significantly reduce the risk of nutritional deficiencies
among children [3].

Globally, children under-five years old represent about 29% of the
population, with an estimated 121.3 million children under-five in
India alone. Alarmingly, approximately 80% of under-five mortality
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occurs in Sub-Saharan Africa and South Asia [4]. In India, 26 million
children are born each year, comprising 13% of the total population
as per the 2011 Census [5]. The nutritional status of children
serves as a critical indicator of a country’s economic development,
reflecting the health implications of nutrient intake and utilisation.
Malnutrition manifests in various forms, including wasting, stunting,
and underweight, as well as overweight and obesity, necessitating a
comprehensive approach to measurement and intervention [6].

The WHO utilises Z-scores to assess growth and nutritional status
among children, measuring deviations from the expected values in
reference populations. Key indicators include wasting (low weight
for height), stunting (low height for age), and underweight (low
weight for age). For Severe Acute Malnutrition (SAM) and Moderate
Acute Malnutrition (MAM), MUAC serves as an effective and easily
performed measurement. Regular growth monitoring through
MUAC is essential for ongoing nutritional assessment [6].

Recent statistics underscore the gravity of malnutrition: in 2022,
2.5 billion adults were overweight, 890 million lived with obesity, and
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390 million were underweight. Among children under-five, 149
million were stunted, 45 million were wasted, and 37 million were
overweight. Undernutrition contributes to nearly half of all deaths in
this age group, predominantly in low- and middle-income countries.
The impacts of malnutrition extend beyond individual health,
affecting economic, social, and medical dimensions at community
and national levels [7].

In South Asia, the prevalence of undernutrition has risen from 9.4% in
2015 to 11.5% in 2016, indicating a growing public health challenge.
Undernutrition increases susceptibility to infections and complicates
recovery, highlighting the need for effective interventions. Despite
global initiatives aimed at improving the nutritional status of children
under-five, malnutrition remains a significant public health concern,
especially in developing countries [8]. Various methods, including
dietary, biochemical, and anthropometric assessments, are used
to evaluate nutritional status. Anthropometry, particularly through
measurements of height, weight and MUAC, is cost-effective and
practical for community use. These measurements categorise
children based on muscle wasting and overall nutritional status,
facilitating targeted interventions [9].

The Indian government has initiated several programmes, such as
the Integrated Child Development Services (ICDS), the mid-day
meal scheme, and the National Food Security Mission, to address
malnutrition. Despite these efforts, challenges persist, and the
Sustainable Development Goals (SDGs) aim to reduce malnutrition,
specifically stunting, as a target (SDG 2.2) [10]. While extensive
research has been conducted on malnutrition, there remains a
notable gap regarding the effectiveness of specific nutritional
education programmes targeting children under-five in developing
countries. Many existing studies focus on broad nutritional
interventions without assessing the direct impact of educational
initiatives on child health outcomes. This study aims to fill this gap
by evaluating the effectiveness of a targeted nutritional education
programme, thereby providing valuable insights into best practices
for combating malnutrition at the community level.

This study focusses specifically on a nutritional education programme
tailored for mothers and caregivers of children under-five years old.
By assessing the programme’s impact on children’s nutritional status,
the research aims to provide evidence-based recommendations
that can inform policy and enhance existing initiatives. This targeted
approach seeks not only to address immediate nutritional deficiencies
but also to empower families with the knowledge needed for long-
term health and wellbeing. The aim of this study was to evaluate the
effectiveness of the nutritional education programme and improve
children’s nutritional status, ultimately providing recommendations for
policy enhancement and family empowerment.

MATERIALS AND METHODS

A quasi-experimental pilot study was conducted among mothers
with children aged between 1-5 years residing in the rural areas of
Kukkuttu and Bhangambila, within the Anganwadi field practice area
of Yenepoya Nursing College, Karnataka, India, from January 2022
to June 2023. Ethical clearance was obtained from the YEC Ethics
Committee (protocol number 2019/153), and informed consent
was secured from all participants.

Inclusion criteria: Mothers with children aged 1 to 5 years who
could read and understand Kannada, as well as children receiving
Anganwadi services were included in the study.

Exclusion criteria: Parents with physical or psychological conditions
that hinder participation (e.g., blindness, deafness) and children
who were seriously ill or receiving treatment for undernutrition were
excluded from the studly.

Sample size: The sample size was estimated using G*Power with a
target of 90% power and a 5% significance level, resulting in a total
of 78 subjects included after accounting for a 15% dropout rate.
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A total of 100 mothers and their children were screened for the study.
Out of these, 78 mothers were included (39 in the intervention group
and 39 in the control group), while 22 mothers and their children were
excluded. The reasons for exclusion included an inability to read
Kannada, children not receiving Anganwadi services, mothers with
physical or psychological conditions, children who were seriously ill,
and those unwilling to participate in the study.

Methodology and Parameter Studied

Data were collected using a demographic proforma for children
under-five, which included variables such as age in months, gender,
birth order, birth weight (in kg), religion, immunisation status, and
deworming status. The socio-economic status of the mothers was
assessed using the Udai Pareek Socio-Economic Scale [11]. A
structured knowledge questionnaire and an observational practice
checklist on child nutrition were also utilised.

The structured knowledge questionnaire comprised 36 questions
categorised into six domains: balanced diet, behaviour and
socialisation, food safety and storage, hand hygiene, healthy
cooking, and healthy feeding. This questionnaire was validated
by subject matter experts and demonstrated reliability (r=0.82).
Knowledge scores were graded as follows: adequate (25-36),
moderate (13-24), and inadequate (<12) [12-14]. The observational
practice checklist also included 36 statements across the same six
domains and was similarly validated (r=0.84). Practice scores were
categorised as good (25-36), moderate (13-24), and poor (<12) [12-
14]. The grading for both tools was established arbitrarily, drawing
on the insights of subject matter experts to ensure it accurately
reflects the knowledge levels relevant to the population studied.

For anthropometric assessments, weight was measured using a
calibrated digital weighing scale, height was assessed using an
infantometer and a stadiometer, and MUAC was measured with a
Shakir tape. The classifications for MUAC were as follows: severely
acute malnutrition (MUAC <12.5 cm), moderately acute malnutrition
(MUAC between 12.5 cm and 13.5 cm), and normal (MUAC >13.5 cm)
[15]. The nutritional status of children was evaluated based on WHO
growth standards using WHO Anthro software (Version 1.0.4) [16].
Epi Antro software was used to assess undernutrition, overnutrition,
and normal nutritional status among children under-five.

Underweight (weight for age) classifications based on Z-scores include
mild underweight (Z-score less than -2), moderate underweight (Z-score
between -2 and -3), and severe underweight (Z-score less than -3).
Stunting (height for age) classifications based on Z-scores include mild
stunting (Z-score less than -2), moderate stunting (Z-score between
-2 and -3), and severe stunting (Z-score less than -3). Wasting (weight
for height) classifications based on Z-scores include mild wasting
(Z-score less than -2), moderate wasting (Z-score between -2 and -3),
and severe wasting (Z-score less than -3). A Z-score between -1 SD
and +1 SD is considered to indicate normal nutritional status [17,18]
according to the WHO (2006) reference standards. Overweight is
defined as a BMI for age Z-score greater than +1 SD, while obesity is
defined as a BMI for age Z-score greater than +2 SD. Normal BMI for
age is defined as a Z-score between -2 SD and +1 SD [19,20].

In the development of an intervention on child nutrition, the
researcher created a video covering child nutrition that discusses a
balanced diet, different food groups (energy-yielding, body-building,
and protective foods), their importance in children’s growth and
development, common mistakes mothers might make in ensuring
normal growth, and a demonstration of various food groups.
Additionally, the researcher developed information pamphlets
addressing breastfeeding, complementary feeding, kitchen hygiene,
food safety and storage, hand hygiene, nutritional deficiency
disorders, and the preparation of highly nutritious foods to combat
nutritional deficiencies in children under-five. These pamphlets
include methods, ingredients, and nutritional values for 15 energy-
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and protein-rich recipes that are locally available, affordable, culturally
appropriate, and easy to prepare at home. The ultimate goal was to
enhance mothers’ knowledge and practices regarding child nutrition
for children aged 1-5 years. Content validation was conducted with
seven subject matter experts for both the video and the pamphlets.

Data collection procedure: Two Anganwadi areas were purposefully
selected to serve as the intervention and control groups. Contact
details of parents with children meeting the inclusion criteria were
obtained from the Anganwadi centres. The investigator visited these
homes along with ASHA workers, introduced them, and explained the
study’s purpose. Written informed consent was obtained from each
participant, ensuring confidentiality. Demographic information for both
children and parents was collected, and a pretest was conducted
on the same day at their homes.

Children’s nutritional status was assessed in terms of height, weight,
and MUAC. Parents’ knowledge and practices regarding child
nutrition were evaluated in both the intervention and control groups.
Anthropometric measurements were taken using a digital weighing
scale and stadiometer, with height measured to the nearest 0.1 cm
and weight to the nearest 0.5 kg using standard methods. Children
were asked to remove their footwear, ribbons, and high hairdos,
and they were instructed to stand on the stadiometer with their
feet together, heels against the backboard, knees straight, looking
straight ahead, and arms gently by their sides. Height was measured
in centimetres at the exact point to the nearest 0.1 cm. Weight was
measured with the child standing still, facing forward, and with
arms at their sides, using a digital weighing machine. Footwear and
socks were removed prior to weighing [21].

For infants who could not stand, height and weight were measured
using an infantometer. The infantometer was placed on a flat, stable
surface, and bulky clothing was removed. The infant was placed on their
back on the infantometer, and the weight was recorded once the scale
stabilised. For height, the infant’s head was gently positioned against
the fixed headboard, legs extended fully, and the movable headboard
was slid down to touch the infant’s heels. The height measurement
was then recorded. MUAC was measured using a Shakir tape with
the child seated comfortably, their upper arm relaxed and hanging
naturally by their side. The midpoint on the left upper arm, between the
acromion and olecranon, was identified, and the arm was encircled at
this midpoint with the tape snugly against the skin but not compressing
it. The measurement was recorded to the nearest milimetre [21].

Parents in the intervention group received a 30-minute educational
video session on chid nutrition and participated in a 15-minute
interactive session with the researcher at their convenience. Videos
and informational pamphlets were provided to the intervention group.
To reinforce the NIP, weekly SMS messages and bi-weekly telephone
communications were conducted over six months to keep parents
informed. Post-test assessments were conducted after three months
and again after six months for both the intervention and control groups.

STATISTICAL ANALYSIS

Statistical analyses, including frequency, percentage, mean, standard
deviation, multivariate ANOVA, two-factor repeated measures ANOVA,
Fisher’s exact test, Chi-square test, and post-hoc analysis, were used
to analyse the data. Statistical Package for the Social Sciences (SPSS)
Statistics Version 26.0 and WHO Epi Antro software were utilised. The
results were presented in tables and graphs.

RESULTS

As illustrated in [Table/Fig-1], The mean age of the children under-five
in the intervention group was 26.39+9.43 months and control group
22.74+10.65 months. The mean birth weight of the children in the
intervention group was 2.75+0.28 kg and control group 2.64+0.27
kg. The mean birth order of the children in the intervention group was
2.02+1.15andin the control group 3.10+1.75. Notably, the two groups
showed differences in gender distribution, with a higher proportion
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Demographic variables Intervention group n (%) Control group n (%)
Age (months)

12-24 11 (28.2) 10 (25.6)
24-36 8 (20.5) 15 (38.5)
Above 36 20 (51.9) 14 (35.9)
Gender

Male 26 (66.7) 8(20.5)
Female 13 (33.3) 31 (79.5)
Birth weight (kg)

<2.75 24 (61.5) 24 (61.5)
2.75-3.5 15 (38.5) 15 (38.5)
Birth order

1 13(33.3) 5(12.8)
2 18 (46.2) 13(33.3)
3 and above 8 (20.5) 21 (563.8)
Religion

Hindu - 5(12.8)
Muslim 39 (100) 34 (87.2)
Immunisation status

Fully immunised 39 (100) 39 (100)
Dewormimg 39 (100) 39 (100)

[Table/Fig-1]: Distribution of the children under-five in the intervention and control

groups based on demographic characteristics N=39+39=78.
frequency (n) with the percentage in parenthesis (%)

of males in the intervention group and females in the control group.
Both groups had similar immunisation and deworming status, with all
children in both groups being fully immunised and dewormed.
[Table/Fig-2] shows that more than three-fourths (87.2% in the
intervention group and 92.3% in the control group) of the mothers
belongedto the lower middle-class socio-economic status, respectively,
according to Uday Pareek’s scale for socio-economic status.

Lower Class
Lower Middle Class

Middle Class
™ Control group (n=39)
U Middle Cl
pRenMidcleilass * Intervention Group (n=39)

Upper Class

0 40 80
Percentage

[Table/Fig-2]: Grading of the socio-economic status of mothers according to Uday
Pareek’s scale.

[Table/Fig-3] shows the grading of knowledge scores of the mothers
regarding child nutrition. In the pretest, more than half (69.2%)
of the mothers in the intervention group had a moderate level of
knowledge, 30.8% had inadequate knowledge, and none of them had
an adequate level of knowledge regarding child nutrition. At the time
of the post-test assessment, six months after the intervention given
by the investigator, 15.4% of the mothers had an adequate level of
knowledge, 84.6% had a moderate level of knowledge, and none of
them had inadequate knowledge regarding child nutrition.

Testing of Hypothesis

Ahypothesis test was conducted to determine the significant difference
between the mean knowledge scores regarding child nutrition. The
following null hypothesis was tested at the 0.05 level of significance.

H.,: There is no difference in the mean mothers’ knowledge scores
within and between the intervention and control groups.

A two-factor repeated measures ANOVA was performed using the
F-statistic to test H,,. [Table/Fig-4] shows an increase in knowledge
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Intervention group n (%) Control group n (%)
S. No. Knowledge grading Range of knowledge scores Pretest Post-test 1 Post-test 2 Pretest Post-test 1 Post-test 2
1 Adequate 25-36 - 6 (15.4) 36 (92.3) - 2(5.1) 7(17.9)
2 Moderate 13-24 27 (69.2) 33 (84.6) 3(7.7) 29 (74.4) 35 (89.8) 32(82.1)
3 Inadequate 0-12 12 (30.8) - - 10 (25.6) 2(5.1) -

[Table/Fig-3]: Comparison of the mothers knowledge in the intervention and control groups based on their pretest and post-test knowledge scores regarding child nutrition

N=39+39=78.

Study group: Knowledge was assessed using structured knowledge questionnaire developed by the researcher and validated by experts (n=7); Maximum knowledge scores=36. The data of the two groups
are expressed as frequency (n) with the percentage in parenthesis (%)

scores before and after the nutrition education intervention in the
intervention group compared to the control group as follows: 14.33+
3.40>21.28+2.95>27.67+2.16. There was a significant difference
in parental knowledge levels within the groups (p-value <0.001,
F=315.439) and between the groups (p-value <0.001, F=20.455).

Furthermore, post-hoc analysis was conducted using the Bonferroni
test to compare the mean differences in knowledge scores regarding
child nutrition at different times of observation, i.e., pretest, post-
test 1, and post-test 2, in the intervention and control groups.

The post-hoc analysis revealed that, in the intervention group, there
was a significant mean difference in knowledge scores regarding
child nutrition among mothers of children under-five between the
time points (p-value=0.001). Based on this, the null hypothesis (H,,)
was rejected, concluding that there was a difference in knowledge
scores both within and between groups.

[Table/Fig-5] shows the grading of practice scores of the mothers
regarding child nutrition. In the pretest, the majority of mothers in the
intervention group (89.7%) had a moderate level of practice, 10.3%
had poor practice, and none of them had a good level of practice
regarding child nutrition. At the time of the post-test assessment,
six months after the intervention conducted by the investigator,
97.4% of the mothers had a good level of practice, 2.6% had a
moderate level of practice, and none of them had a poor level of
practice regarding child nutrition.

Testing of Hypothesis

Hypothesis testing was conducted to find the significant difference
between the mean practice scores of mothers regarding child
nutrition. The following null hypothesis was tested at a 0.05 level
of significance.

H.,: There will be no difference in the mean practice scores of
mothers within and between the study and control groups.

A two-factor repeated measures ANOVA test statistic (F) was used
to test H,. [Table/Fig-6] shows that there is an increase in practice
scores before and after the NIP, as follows: 16.13+2.89>25.79+2
.61>27.67+2.16. There was a significant difference in the level of
mothers’ practice within the groups (p-value <0.001, F=333.897)
and between the groups (p-value=0.001, F=196.446).

Furthermore, post-hoc analysis was conducted using the Bonferroni
test to compare the mean differences in practice scores regarding child
nutrition at different times of observation, i.e., pretest, post-test 1, and
post-test 2, in the study and control groups. The post-hoc analysis
indicates that, in the intervention group, there was a significant mean
difference in practice scores regarding child nutrition among mothers
of children under-five between the time points (p-value=0.001). Based
on this, the null hypothesis (H,,) was rejected, concluding that there
was a difference in practice scores within and between groups.

[Table/Fig-7] shows a consistent increase in height, weight, and MUAC
at different time points, and a significant mean difference was found
within the groups (p-value <0.05 level of significance).

Variable Groups Two factors repeated measures ANOVA
Intervention Control Comparison within groups Comparison between groups
Observation Mean+SD Mean+SD [F p-value F p-value
Mothers knowledge Pretest 14.33+3.40 15.18+4.06
Post-test 1 21.28+2.95 17.62+4.28 315.439 0.001*** 20.455 0.001***
Post-test 2 27.67+2.16 21.36+4.09

[Table/Fig-4]: Comparison of the mean pre-and post-test scores of mothers’ knowledge within and between the groups N=39+39=78.

Abbreviations used: SD: Standard deviation; the data presented is the mean+SD of knowledge scores of the intervention and control groups at different times of observation. Statistical test used: Repeated

measures ANOVA F; Level of significance-*p<0.05, significant ***p<0.001 very highly significant

Mothers practice Intervention group n (%) Control group n (%)
S. No. Grade Scores Pretest Post-test 1 Post-test 2 Pretest Post-test 1 Post-test 2
1 Good 25-36 - 28 (71.8) 38 (97.4) - 1(2.6) 9 (23.1)
2 Moderate 13-24 35 (89.7) 11(28.2) 1(2.6) 21 (53.8) 37 (94.9) 30 (76.9)
3 Poor 0-12 4(10.3) - - 18 (46.2) 1(2.6) -

[Table/Fig-5]: Comparison of the mothers practice in the intervention and control groups based on their pretest and post-test practice scores regarding child nutrition

N=39+39=78.

Study group: practice was assessed by using observational checklist developed by the researcher and validated by experts (n=7); Maximum knowledge scores=36. The data of the two groups are expressed

as frequency (n) with the percentage in parenthesis (%).

Variables Groups Two factors repeated measures ANOVA
Intervention Control Comparison within group Comparison between group
Observation Mean+SD Mean+SD B p-value F p-value
Mothers practice Pretest 16.13+2.89 15.18+4.06
Post-test 1 25.79+2.61 17.62+4.28 333.897 0.001** 196.446 0.001**
Post-test 2 27.67+2.16 21.36+4.09

[Table/Fig-6]: Comparison of the mean pre-and post-test scores of mothers’ practice on child nutrition within and between the groups N=39+39=78.

Abbreviations used: SD: Standard deviation; the data presented is the mean+SD of practice scores of the intervention and control groups at different times of observation. Statistical test used: Repeated

measures ANOVA F; Level of significance-*p<0.05, significant ***p<0.001 very highly significant
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[Table/Fig-7]: Comparison of height, weight and MUAC among children under-five based on the pretest, post-test 1 and post-test 2 N=39+39=78.

Intervention group Control group Comparison within the group | Comparison between the group
Anthropometric measurements Observations Mean+SD Mean+SD F value p-value F value p-value
Pretest 91.25+10.36 94.32+11.13
Height (cm) Post-test -1 92.27+9.81 94.78+11.06 6.380 0.002** 1.122 0.293
Post-test -2 92.50+9.83 94.88+11.02
Pretest 14.30+1.05 14.25+1.03
MUAC (cm) Post-test -1 14.25+1.05 14.25+1.03 10.326 <0.001*** 0.077 0.782
Post-test -2 14.33+1.03 14.25+1.03
Pretest 12.63+2.17 12.62+1.96
Weight (kg) Post-test -1 12.86+2.04 12.69+1.94 69.761 <0.001*** 0.082 0.775
Post-test -2 12.97+2.06 12.76+1.97

Abbreviations used SD standard deviation; the data presented is the mean+SD of practice scores of the intervention group and control group at different times of observation. Statistical test used: Repeated

measures ANOVA F; Level of significance-*p<0.05, significant ***p<0.001 very highly significant

Uablg/Fig-S] indicates . that the interventiqn group showed Intervention | Control group
.conS|stent levels of wastmg over the study period, with rjo ch.ange Category of wasting/ group (N=39) (N=39) R
in the number of wasted children. The prevalence of stunting slightly WHO Z-Score cut-off N (%) N (%) test p-value
decreased (from 30.8% to 28.2%), and the percentage of children Protest
in the normal range increased slightly. There was a positive trend Mid wasted (<15D] 08 Py
. . . . . 1A Wi <- . .
with a reduction in the number of underweight children from 17.9% &
to 12.8%, along with an increase in the proportion of children in | Moderately wasted (<-2SD) 126 6(15.4) 0.062
the normal weight-for-age range compared to the control group. Severely wasted (<-3SD) 2(5.1) 8 (20.5)
Normal (-18D to +1SD) 26 (66.7) 16 (41.0)
Groups Intervention Control
Post-test 1
RS Post- | Post- Post- | Post- -
Pretest | test1 | test2 | Pretest | test1 | test2 Mild wasted (<-1SD) 9(231) 9(23.1)
Categories n% n% n% n% n% n% Moderately wasted (<-2SD) 1(2.6) 6 (15.4)
3 3 14 14 14 Severely wasted (<—3SD) 2 (51) 8 (205) 0.027
Wasting 3(7.7) 77 77
WHZ (7.7) | (7)) | 859 | (359 | (35.9) Normal (-1SD to +1SD) 27 (69.2) 16 (41.0)
36 36 36 25 25 25 Post-test 2
Normal ©.3) | ©2.3) | 023 | ©4.1) | (64.1) | (64.9)
Mild wasted (<-1SD) 7(17.9) 10 (25.6)
Stunting 12 11 11 12 12 12
HAZ (30.8) | (28.2) | (28.2) | (30.8) | (30.8) | (30.8) Moderately wasted (<-2SD) 1(2.6) 6 (15.4) 0008
Normal 27 28 28 27 27 27 Severely wasted (<-3SD) 2(5.1) 8(20.5) '
692 | (71.8) | 71.8) | 692 | 69.2) | (69.2) Normal (-1SD to +1SD) 29 (74.4) 15 (38.5)
Underweight 7(17.9 1? 4 125 8 21506 21506 21506 [Table/Fig-9]: Comparison of wasting (weight for height) in children under-five based
WAZ (15.4) | (12.8) | 256 (25.6) (25.6) on the WHO child growth standards.
N I 32 33 34 29 29 29 Level of significance- *p<0.05 significant, Statistical test used: Fishers-exact test
orma ®2.1) | 84.6) | 87.2) | (74.4) | (74.2) | (74.4)
5 5 Testing of Hypothesis
Overweight 2(.1) - - - . ) ) . . .
&1 | 6.1 Hypothesis testing was conducted to find the difference in height-
BAZ Obese - - - 2(6.1) | 2(6.1) | 2(6.1) for-age of children under-five between the groups. The following
37 37 | 37 37 37 37 null hypothesis was tested at a 0.05 level of significance.
Normal
(94.9) | (94.9) | (94.9) | (94.9 | (94.9) | (94.9) H_.: There will be no difference in height-for-age between the

[Table/Fig-8]: Distribution of children under-five based on under-nutrition, over-nutrition
and normal nutritional status according to the pretest, post-test-1 and post-test-2.

Frequency (n) with percentage in parenthesis (%). WHZ: Weight for height; HAZ: Height for age;
WAZ: Weight for age and BAZ: BMI for age

Testing of Hypothesis

Hypothesis testing was conducted to determine the difference in
weight-for-height among children under-five years old between the
groups. The following null hypothesis was tested at a 0.05 level of
significance.

H...: There will be no difference in weight-for-height between the

intervention and control groups.

Fisher’s exact test was performed to test H.,, using the p-value. There
was a gradual reduction in mild wasting among children under-five in
the intervention group compared to the control group before and after
the intervention. As per the results shown in [Table/Fig-9], the nutritional
status of children under-five improved from 66.7% to 74.4% between
the pretest, post-test 1, and post-test 2. There was a significant
difference between post-test 1 and post-test 2 (p-value <0.05).

Based on this, the null hypothesis (H,,,) was rejected, concluding
that there was a difference in weight-for-height among children
under-five between the two groups.
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intervention and control groups.

Fisher's exact test was performed, and the p-value was used to test
Hy- There is a gradual reduction in mild stunting among children
under-five in the intervention group compared to the control group
before and after the intervention. According to [Table/Fig-10], the
nutritional status among children under-five improved from 51.3% to
53.8% between pretest and post-test 2. There is a significant difference
across the pretest, post-test 1, and post-test 2 (p-value <0.05).

Based on this, the null hypothesis (H,,) was rejected, and it was
concluded that there is a difference in height-for-age among
children under-five between the two groups.

Testing of Hypothesis

Hypothesis testing was conducted to find the difference in weight for
age among children under-five between the groups. The following
null hypothesis was tested at the 0.05 level of significance:

H...: There will be no difference in weight for age between the
intervention and control groups.

Fisher’s exact test was performed to test H.,, and the p-value was
used in the analysis. There was a slight reduction in mild underweight
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Intervention Control group
Category of stunting/WHO group (N=39) (N=39) Fisher’s-exact
Z-Score cutoff N (%) N (%) test p-value
Pretest
Mild stunted (<-1SD) 7(17.9)
Moderately stunted (<-2SD) 5(12.8) 4 (10.3) 0.068
Severely stunted (<-3SD) 7(17.9) 8 (20.5)
Normal (-1SD to +1SD) 20 (561.3) 27 (69.2)
Post-test 1
Mild stunted (<-1SD) 8 (20.5)
Moderately stunted (<-2SD) 5(12.8) 4 (10.3) 0.013
Severely stunted (<-3SD) 6 (15.4) 8 (2.5)
Normal (-1SD to +1SD) 20 (51.9) 27 (69.2)
Post-test 2
Mild stunted (<-1SD) 7(17.9) 1(2.6)
Moderately stunted (<-2SD) 5(12.8) 3(7.7) 0.050
Severely stunted (<-3SD) 6 (15.4) 8 (20.5)
Normal (-1SD to +1SD) 21 (53.9) 27 (69.2)

[Table/Fig-10]: Comparison of height-for-age (Stunting) in children under-five based

on the WHO child growth standards.
Level of significance- *p<0.05 significant, Statistical test used: Fishers-exact test

among children under-five in the intervention group compared to the
control group before and after the intervention. As shown in [Table/
Fig-11], the nutritional status among children under-five improved
from 56.4% to 59% between the pretest and post-test 2. There
was a significant difference between the pretest and post-test 2
(p-value=0.05). Based on this, the null hypothesis (H,) was rejected,
concluding that there was a difference in weight for age among
children under-five between the groups.

Intervention Control ) ,
Category of underweight group (N=39) | group (N=39) e’:(leslr;f :ess-t
based on the WHO standards N (%) N (%) p-value
Pretest
Mild underweight (<-1SD) 10 (25.6) 8 (20.6)
Moderately underweight (<-2SD) 3(7.7) 5(12.8) 0.836
Severely underweight (<-3SD) 4(10.3) 5(12.8)
Normal (-1SD to +1SD) 22 (56.4) 21(53.8)
Post-test 1
Mild underweight (<-1SD) 10 (25.6) 9 (238.1)
Moderately underweight (<-2SD) 3(7.7) 3(7.7) 0.941
Severely underweight (<-3SD) 4 (10.3) 5(12.8)
Normal (-1SD to +1SD) 22 (56.4) 22 (56.4)
Post-test 2
Mild underweight (<-1SD) 9 (28.0) 10 (25.7)
Moderately underweight (<-2SD) 3(7.7) 3(7.7) 0.052
Severely underweight (<-3SD) 4 (10.3) 5(12.8)
Normal (-1SD to +1SD) 23 (59.0) 21 (63.8)

[Table/Fig-11]: Comparison of weight-for-age (Underweight) in children under-five

based on the WHO child growth standards. N=39+39=78.
Level of significance- *p<0.05 significant, Statistical test used: Fishers-exact test

There was no difference found in over-nutrition and acute malnutrition
among children under-five in the intervention group compared
to the control group before and after the intervention, as follows:
pretest=post-test 1=post-test 2. There was no significant difference
across the pretest, post-test 1, and post-test 2 (p-value >0.05). The
MUAC among children under-five in the intervention group compared
to the control group before and after the intervention was also
as follows: pretest=post-test 1=post-test 2. Again, there was no
significant difference across the pretest, post-test 1, and post-test 2
(p-value >0.05).
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The study findings revealed that there was no association between
mothers’ knowledge scores, practice scores, and the nutritional
status of children under-five with the selected demographic variables.

DISCUSSION

The current study demonstrates that a nutrition education intervention
significantly improved mothers’ knowledge and practices regarding
child nutrition, as well as the nutritional status of their children
under-five. The present study revealed that a higher percentage
of children in the intervention group were aged above 36 months,
while the control group had children aged between 24-36 months.
The established literature highlights that infants aged 0-5 months
have a significantly lower risk of undernutrition than children in older
age groups (48-60 months). This may be attributed to the fact that
the prevalence of undernutrition becomes more obvious after the
second year of life [22].

In terms of gender distribution, the intervention group included more
males (66.7%), while the control group had a higher percentage of
females (79.5%). A study conducted in the Bijapur district revealed
that the prevalence of malnutrition in any form was more common
among male children compared to female children [23]. Most
children across both groups had a birth weight of less than 2.75 kg.
For example, a study indicated that the prevalence of malnutrition
was markedly higher in children with Low Birth Weight (LBW) than
in those with normal birth weights [24], primarily comprising children
of second birth order, while the control group had a majority of
children in the third birth order or higher. Previous studies have
shown that the prevalence of stunting and underweight increases
with higher birth order and shorter birth intervals [25]. Additionally,
the majority of participants belonged to the Muslim religion, and
most children had completed their immunisation and deworming.
More than three-fourths (87.2% and 92.3%) of the mothers in the
intervention and control groups belonged to the lower middle-class
socio-economic status, respectively, according to Uday Pareek’s
scale for socio-economic status. Similar statistics have emerged
from several studies in India [26-28].

Moreover, the demographic data revealed a concerning prevalence
of malnutrition among children under-five in the study area, consistent
with national trends in India. Specifically, after the intervention, 15.4%
of mothers achieved an adequate level of knowledge, a notable
increase from baseline, while none had adequate knowledge initially.
This finding aligns with previous studies indicating that targeted
nutritional education can enhance caregivers’ understanding and
application of nutrition principles, ultimately benefiting child health
outcomes. For instance, studies conducted in India showed that
an awareness campaign led to similar improvements in knowledge
and practices among participants in the intervention group compared
to the control group [29-33].

In terms of nutritional status, the intervention group exhibited a
gradual reduction in the rates of wasting, stunting, and underweight
compared to the control group. The intervention demonstrated
positive effects on child health outcomes. Specifically, the percentage
of children classified as normal increased from 66.7% to 74.4%,
while the prevalence of mild wasting decreased from 25.6% to
23.1%. Although there was no significant change in the rates of
stunting, the proportion of children classified as normal rose from
51.3% to 53.8%. Additionally, the prevalence of underweight
children decreased from 25.6% to 23%, and the percentage of
normal-weight children increased from 56.4% to 59%. These
findings align with a similar study conducted in Ghana in 2018
[34], which reported significant improvements in underweight and
wasting postintervention. Additionally, a study from Maharashtra
found that stunting and underweight significantly decreased by
17% and 8%, respectively, supporting the notion that structured
nutritional interventions can vyield meaningful health benefits for
young children [35-37]. Nutritional education interventions are
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a good way to increase knowledge and practices regarding
child nutrition. In the current study, at the time of the post-test
assessment six months after the intervention conducted by
the investigator, 15.4% of the mothers had an adequate level of
knowledge, 84.6% had a moderate level of knowledge, and none of
them had an inadequate level of knowledge regarding child nutrition.
The established literature consistently highlights similar results in
international, national, and regional studies. For example, studies
from Nepal and Bangladesh [38,39] found a significant improvement
in maternal nutrition knowledge. Similarly, studies conducted in Iran
and Nigeria [40,41] found significant improvements in maternal
nutrition knowledge following the intervention. The present study’s
findings suggest that the nutrition education intervention significantly
improved maternal knowledge about child nutrition. However, the
unexpected similarity in practice score improvements between the
intervention and control groups raises questions that require further
exploration. It is possible that the control group was exposed to
alternative sources of information, leading to improvements in
practices that were similar to those in the intervention group.
Further studies are needed to examine these factors more closely
and determine the full impact of the intervention on child nutrition
practices. The post-hoc analysis showed that, in the intervention
group, there was a significant mean difference in practice scores
regarding child nutrition among mothers of children under-five
between the time points (p-value=0.001). Based on this, the null
hypothesis (H,) was rejected, concluding that there was a difference
in knowledge and practice scores both within and between groups.
A study by Zhang J et al., reported that the implementation of a NIP
increased the scores of knowledge and practice among mothers
[42]. In addition, the study findings are consistent with those of
other studies [43,44].

Despite ongoing government efforts, such as the ICDS and mid-day
meal programmes, significant gaps remain in the nutritional status
of children under-five, particularly in rural settings. The findings of
the current study emphasise the need for nutrition education as a
vital tool to bridge these gaps. Studies [45-51] have indicated that
inadequate feeding practices, poor hygiene and lack of food variety
are prevalent in similar communities, reinforcing the importance
of educational interventions tailored to local needs. By improving
maternal knowledge and practices, such programmes not only
address immediate nutritional deficiencies but also contribute to
long-term health improvements for children. The findings of this study
suggest that nutrition education interventions offered to mothers
could be an effective programme for improving the nutritional status
of malnourished children in rural communities.

Limitation(s)

The study’s findings may have limited generalisability due to its focus
on a specific geographical area, which may not reflect the diverse
contexts of other regions. Additionally, achieving significant changes
in nutritional status might require a longer intervention period than
the six months implemented in this study. While the sample size
was calculated to ensure adequate power, the relatively small size
could still limit the diversity of experiences and knowledge among
participants.

CONCLUSION(S)

The findings of this study indicate that nutrition education interventions
can substantially improve mothers’ knowledge and practices related
to child nutrition, resulting in better nutritional status among children
under-five. These findings align with the World Health Assembly
targets and the SDGs, highlighting the importance of addressing
undernutrition in vulnerable populations. By implementing targeted
nutrition education programmes, policymakers and health workers
can adopt a cost-effective strategy to combat childhood malnutrition,
particularly in rural communities. However, to ensure the sustainability
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of these improvements, future research is essential to evaluate the
long-term effects of such interventions. Continuous assessment and
refinement of strategies will be crucial for achieving lasting changes
in child nutrition and overall health outcomes.
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