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Abstract 

Nutritional anaemia continues to be a major public health concern among adolescent girls, particularly 

in developing countries, because of increased nutritional requirements during adolescence and 

insufficient dietary intake. Inadequate nutritional knowledge, negative view towards healthy eating, and 

poor dietary practices are major factors contributing to this condition. The present study sought to 

assess the effectiveness of nutrition education on the Knowledge, Attitude, Practice (KAP), and Health 

Seeking Behaviour (HSB) of anaemic adolescent girls. A total of 71 female adolescents aged 15–19 

years were chosen from the baseline survey, and a KAP questionnaire was administered to all 

participants. The anaemic girls were randomly divided into control and intervention groups. The 

intervention group received a nutrition education module and was followed for three months, while the 

control group received no intervention. The nutrition education programme included lectures, 

presentations, interactive discussions, pamphlets, and video recordings in the local language 

concentrating on iron deficiency anaemia and strategies for its prevention and improvement. The 

programme was carried out for three months. The KAP and overall scores before and after the 

intervention were evaluated through the application of Mann–Whitney U test. The results showed that 

the knowledge scores were significantly higher in the intervention group (Md = 9, n = 37) compared to 

the control group (Md = 9, n = 34), with U = 375.500, Z = -3.036, and p = .002, indicating a medium 

effect size (d = .36). Similarly, attitude scores were significantly greater in the intervention group (Md 

= 8, n = 37) than in the control group (Md = 7, n = 34), with U = 308.000, Z = -3.811, and p = .001, 

showing a moderate effect size (d = .45). Practice scores were also greater in the intervention group; 

however, the difference was not statistically significant (U = 484.500, Z = -1.770, p = .077, d = .21). 

Similarly no significant difference was found in Health Seeking Behaviour (HSB) scores between the 

control and intervention groups. Nevertheless, the nutrition education module was effective in 

producing meaningful changes in cognitive and behavioural aspects that are more responsive to 

educational interventions, particularly in enhancing knowledge, improving attitudes, and encouraging 

the initial adoption of healthy practices. 

 
Keywords: KAP questionnaire, adolescents, nutrition education module 

 

Introduction 

Adolescence represents an important phase of rapid growth and development, during which 

female adolescents experience increased physiological demands that make them more 

susceptible to nutritional deficiencies, particularly iron deficiency anaemia (IDA) (WHO, 

2025). Iron deficiency anaemia remains one of the most widespread nutritional problems 

globally and continues to pose a major public health concern among adolescent girls. Global 

estimates indicate that nearly two billion individuals are affected by anaemia, with almost 

half of these cases resulting from iron deficiency. Although several global and national 

health programmes have been introduced to reduce anaemia, its prevalence remains 

considerably high among adolescent girls because of factors such as insufficient dietary 

intake, limited awareness, and sociocultural barriers influencing healthy food practices 

(Ahankari et al., 2017) [3]. Furthermore, while iron supplementation programmes are 

commonly implemented, their effectiveness over the long term is often restricted by poor 

compliance and limited understanding regarding the factors, effects, and prevention of 

anaemia (Sari et al., 2022) [18]. 
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Iron deficiency during adolescence can lead to several 

adverse health consequences, such as impaired cognitive 

functioning, reduced physical performance, poor academic 

achievement, and a greater risk of infections (Kulkarni et 

al., 2021) [13]. In addition, adolescent girls suffering from 

anaemia are more likely to become anaemic during 

motherhood, thereby continuing the intergenerational cycle 

of malnutrition and poor health outcomes. 

In India, anaemia among adolescent girls continues to be a 

significant public health issue. Several studies carried out in 

different parts of the country have documented prevalence 

rates varying from 50% to over 90%. Furthermore, a recent 

meta-analysis reported an overall pooled prevalence of 

65.7% among adolescent girls. National survey findings 

further showed that nearly 39.6% of adolescent girls are 

affected by anaemia, indicating the continuing severity of 

the problem. Several contributing factors, poor dietary 

intake, low socioeconomic status, limited nutritional 

knowledge, and menstrual blood loss, significantly 

contribute to the high occurence of iron deficiency anaemia 

(IDA) among this population. 

Knowledge, Attitude, and Practice (KAP) studies are 

important tools for identifying gaps in awareness and 

behaviour, thereby helping in the development of focused 

and evidence-based interventions (Launiala et al., 2009) [14]. 

Structured and interactive nutrition education modules have 

shown considerable effectiveness in enhancing adolescents’ 

understanding of iron-rich foods, factors that reduce iron 

absorption, and long-term consequences of untreated iron 

deficiency anaemia (IDA) (Contento, 2016; Bansal et al., 

2021) [5, 4]. Through improving practical knowledge and 

encouraging positive attitudes toward nutritional self-care, 

such educational interventions help adolescents translate 

awareness into long-term healthy dietary practices (WHO, 

2018; Sharma & Kaur, 2019) [19]. 

Knowledge, attitude, and practice (KAP) regarding nutrition 

are crucial factors in the prevention and control of iron 

deficiency. Insufficient awareness about balanced nutrition, 

iron-rich foods, factors affecting iron absorption, and 

appropriate health-seeking behaviours greatly contributes to 

poor nutritional status among adolescents. Many adolescent 

girls have limited nutritional knowledge and engage in 

unhealthy dietary habits, including skipping meals, 

consuming junk foods frequently, and inadequate intake of 

fruits, vegetables, and protein-rich foods. Hence, enhancing 

nutritional literacy through well-planned nutrition education 

is important for encouraging healthy eating habits and 

reducing the risk of iron deficiency. 

Although iron supplementation programmes are widely 

available, the continued high prevalence of anaemia 

indicates that inadequate knowledge, negative attitudes, and 

poor dietary practices continue to hinder effective 

prevention and control. Studies on knowledge, attitude, and 

practices (KAP) among adolescents have identified 

considerable gaps in awareness about the causes, 

prevention, and management of anaemia. These findings 

highlight the need for well-structured nutrition education 

interventions. 

Nutrition education modules have been recognized as 

effective strategies for improving knowledge, shaping 

positive attitudes, and encouraging healthy dietary 

behaviours among adolescents. Research has shown that 

focused educational interventions can greatly increase 

awareness and promote behavioural changes that contribute 

to the control and treatment of iron deficiency anaemia. 

Therefore, the present study aims to deliver knowledge, 

attitude, and practice (KAP) education on iron deficiency 

anaemia among iron-deficient adolescent girls through a 

structured nutrition education module, with the objective of 

assessing its effectiveness in improving nutritional status 

and reducing the prevalence of anaemia. 

 

Methodology 

This study was conducted in four secondary schools in 

Aizawl during 2025. Female adolescents aged 15–19 years 

were selected after obtaining informed consent. Following 

the baseline survey, serum ferritin levels were assessed 

during the first phase of the study. Based on the screening 

results, a total of 71 iron-deficient anaemic female 

adolescents were selected for the study. The participants 

were then separated into a control group and an intervention 

(nutrition education) group. A structured questionnaire 

evaluating Knowledge, Attitude, and Practice (KAP) was 

administered to all participants. The intervention group 

received nutrition education through a specially designed 

nutrition education module, which included videos, audio 

recordings, lectures, presentations, posters, and booklets 

focusing on good nutrition and iron-rich foods over a period 

of three months. Following the intervention, the post-test 

KAP questionnaire was conducted, and both the KAP and 

overall scores obtained before and after the intervention 

were analysed using the Mann–Whitney Test. 

 

Sample size  

Using the Raosoft sample size calculator, the sample size 

was derived by considering the population of female 

adolescent residing in Aizawl to be 47560, and taking 5% 

margin of error and 99% confidence level, the estimated 

sample size derived is 655.A sample size calculation was 

conducted for the study, which showed that a minimum of 

70 female adolescents were required to participate, with 33 

participants in the control group and 37 participants in the 

intervention group. Therefore, the final sample of the study 

included 70 female adolescents, who were classified into 

two groups: the control group (n = 33) and the intervention 

group (n = 37). The study was carried out after obtaining 

Ethics Approval of Research Proposal 

(III/DDSR/UREC/EA/272/2015-1517 dated 1st December 

2023 of Martin Luther Christian University, Shillong, 

Meghalaya, India) 

 

KAP Questionnaire 

Validated KAP questionnaires were distributed to the 

anaemic female adolescents. The participants were 

instructed to complete the questionnaire, and necessary 

explanations were provided to ensure proper understanding. 

After completion, the questionnaires were collected and 

prepared for data analysis. 

 

Nutrition Education Module 

The purpose of the nutrition education programme was to 

educate adolescents on the importance of proper nutrition, 

with special emphasis on Iron Deficiency Anaemia (IDA). 

The intervention group participated in nutrition education 

sessions conducted over a period of three months. The 

educational intervention included video and audio 

recordings, lectures, presentations, posters, and booklets. 
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During the sessions, the researchers provided information on 

the meaning, causes, prevalence, screening, and WHO 

guidelines related to Iron Deficiency Anaemia. The 

participants’ progress was also assessed periodically. In 

addition, the adolescents were educated on ways to improve 

iron intake through consumption of iron-rich foods, 

nutritional guidelines for preventing iron deficiency, and 

commonly available local iron-rich foods. 

 

Scoring of Questionnaire 

The researchers developed a scoring system for each part of 

the questionnaire. The KAP assessment was made up of 48 

multiple-choice questions divided into four sections: 

knowledge (10 questions), attitude (10 questions), practice 

(24 questions), and health-seeking behaviour (4 questions). 

The knowledge section included questions with response 

options of “Yes” or “Don’t know.” The attitude and practice 

sections consisted of questions related to attitudes and daily 

practices regarding the intake of iron=-rich foods, with 

responses recorded as “Yes” or “No.” Similarly, the health-

seeking behaviour section contained four questions with 

“Yes” or “No” response options. 

For scoring purposes, the responses in each section were 

coded numerically, A score of 1 was given for 'Yes', while a 

score of 2 was assigned for 'Don't know'.  

 

Statistical Analysis 

KAP questionnaire scores were assessed before and after the 

nutrition education intervention. Data were analysed using 

SPSS version 21. The pre- and post-intervention scores for 

knowledge, attitude, and practice were examined for 

normality using the Mann–Whitney U test. As the data did 

not follow a normal distribution, the median was used to 

represent central tendency, while the interquartile range 

(IQR) was used to measure of variability. The Wilcoxon 

signed-rank test was applied to compare the scores before 

and after the intervention. A p-value below 0.05 was 

considered statistically significant. 

 

Results 

 
Table 1: Between-group differences in Knowledge, Attitude, Practice, and HSB baseline scores using Mann-Whitney U Test 

 

Variable Group n Media (Md) Mean Rank Mann-Whitney U Wilcoxon W Z p d 

Knowledge Control 34 16 37.62  

574.000 

 

1277.000 

 

-.664 

 

.507 

 

.08  Experimental 37 16 34.51 

Attitude Control 34 17 33.04  

528.500 

 

1123.500 

 

-1.198 

 

.231 

 

.14  Experimental 37 17 38.72 

Practice Control 34 43 41.49  

442.500 

 

1145.500 

 

-2.179 

 

.029 

 

.26  Experimental 37 42 30.96 

HSB Control 34 6 34.00  

561.000 

 

1156.000 

 

-.847 

 

.397 

 

.10  Experimental 37 7 37.84 

 

The Mann-Whitney U test was used to compare the baseline 

scores of Knowledge, Attitude, Practice, and HSB between 

the control and experimental groups. The results (Table.1) 

showed that there was no statistically significant difference 

between the groups in terms of knowledge, attitude and hsb 

scores (p >0.05) suggesting baseline comparability in these 

domains. However, a significant difference was found in 

practice scores, with the control group (Md = 43, n = 34) 

scoring slightly higher than experimental group (Md = 42, n 

= 37), Z = -2.179, p = 0.02, indicating a small effect size (d 

= .10). Overall, the findings indicate that the two groups 

were largely comparable at baseline, with the exception of a 

small difference in practice scores with very minimal effect 

size, which should be considered when interpreting the 

intervention outcomes. 

 
Table 2: Within-group changes in Knowledge, Attitude, Practice, 

and HSB scores among the Experimental Group using Wilcoxon 

Signed-Rank Test 
 

Variable n 
Median  

(Pre) 

Median 

(Post) 
Z p d 

Knowledge 37 9 16 −5.357 .001 .88 

Attitude 37 8 17 −5.335 .001 .88 

Practice 37 9 42 −5.306 .001 .87 

HSB 37 2 7 −5.167 .001 .85 

 

A Wilcoxon Signed-Rank Test was performed to compare 

the scores of Knowledge, Attitude, Practice, and Hsb scores 

before and after the introduction of the educational module 

among the experimental group. The results (Table. 2) 

showed that significant difference was observed in all four 

domains- knowledge, attitude, practice and habit scores 

following the intervention / after the introduction of 

education module. Results indicated a significant increase in 

knowledge scores from baseline (Md = 9, n = 37) to post-

intervention (Md = 16, n = 37), Z = −5.357, p = .001 with 

large effect size (d = .88). Similarly, attitude scores showed 

a significant improvement from baseline (Md = 8, n = 37) to 

post-intervention (Md = 17, n = 37), Z = −5.335, p = .001 

with large effect size (d = .88). Practice scores also 

demonstrated a significant improvement from baseline (Md 

= 9, n = 37) to post-intervention (Md = 42, n = 37), Z = 

−5.306, p = .001 with large effect size (d = .87). In addition, 

HSB scores also showed a significant improvement from 

baseline (Md = 2, n = 37) to post-intervention (Md = 7, n = 

37), Z = −5.167, p < = .001 with large effect size (d = .85).  

Overall, these findings indicate that the educational module 

was highly effective in improving participants’ knowledge, 

attitudes, practices, and hsb associated with anaemia. The 

consistently large effect sizes across all four domains further 

suggest that the intervention had a substantial and 

meaningful impact. 
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Table 3: Between-group changes in Knowledge, Attitude, Practice, and HSB scores after intervention using Mann-Whitney U Test 
 

Variable Group n Median (Md) Mean Rank Mann-Whitney U Wilcoxon W Z p d 

Knowledge Control 34 9 28.54  

375.500 

 

970.500 

 

-3.036 

 

.002 

 

.36  Experimental 37 9 42.85 

Attitude Control 34 7 26.56  

308.000 

 

903.000 

 

-3.811 

 

.001 

 

.45  Experimental 37 8 44.68 

Practice Control 34 6.50 28.21  

364.000 

 

959.000 

 

-3.067 

 

.002 

 

.36  Experimental 37 9 43.16 

HSB Control 34 2 40.25  

484.500 

 

1187.500 

 

-1.770 

 

.077 

 

.21  Experimental 37 2 32.09 

 

Mann-Whitney U test was carried out to compare post-

intervention Knowledge, Attitude, Practice, and HSB scores 

between the control group and experimental groups. The 

findings (Table 3) indicated significant differences between 

the groups in knowledge, attitude and practice scores, 

whereas no significant difference was observed in HSB 

scores.  

Knowledge scores were significantly higher in experimental 

group (Md = 9, n = 37) than in the control group (Md = 9, n 

= 34), U = 375.500, Z = -3.036, p = .002, indicating a 

moderate effect size (d =.36). Although the median scores 

were the same in both groups, higher mean rank observed in 

the experimental group indicates that participants in this 

group generally had higher knowledge scores than the 

control group.  

Attitude scores were significantly higher in the experimental 

group (Md = 8, n = 37) showed higher scores than the 

control group (Md = 7, n = 34), U = 308.000, Z = -3.811, p 

=.001 reflecting a moderate effect size (d =.45). 

Practice scores were significantly greater in the 

experimental group (Md = 9, n = 37) than in the control 

group (Md = 6.50, n = 34), U = 364.000, Z = -3.067, p =.002 

showing a small effect size (d =.21).  

No significant difference was found in hsb scores between 

the control group (Md = 2, n = 34) and experiment groups 

(U = 484.500, Z = −1.770, p = .077, d = .21). 

The findings also strengthen the comprehensiveness of the 

study by directly comparing the experimental and control 

groups after the intervention exposure. The findings showed 

that the experimental group obtained significantly higher 

scores in knowledge, attitude, and practice than the control 

group, while no significant difference was found in HSB 

scores. This pattern signifies that the educational module 

was effective in producing meaningful improvements in 

cognitive and behavioural domains that are more responsive 

to educational input, particularly knowledge acquisition, 

attitudinal change, and initial practice adoption. However, 

the absence of a significant difference in hsb scores suggests 

that health seeking behaviour change is more resistant and 

may require longer duration, repeated reinforcement, or 

environmental support beyond a single educational 

exposure.  

 

Discussion 

The present study indicates that nutrition education can 

serve as an effective approach for enhancing adolescents' 

knowledge, attitudes, and practices regarding anaemia 

prevention. There was a significant increase in knowledge 

and attitude scores among participants in the intervention 

group indicates that structured, repeated, and locally adapted 

education sessions can positively influence adolescents’ 

understanding of anaemia and its prevention. This is 

important because poor awareness and misconceptions 

about diet are often major barriers to adequate iron intake 

among adolescent girls. 

The finding of a medium effect size for knowledge and a 

moderate effect size for attitude further supports the 

practical value of the intervention. Nutrition education 

delivered through lectures, presentations, interactive 

discussions, pamphlets, and video materials in the local 

language likely made the content more accessible and 

acceptable to the participants. Using multiple teaching 

methods may have helped reinforce key messages and 

increased engagement, which is especially relevant for 

adolescents who respond better to interactive and visually 

supported learning approaches. 

However, no statistically significant improvement was 

observed in practice and health-seeking behaviour scores 

suggests that knowledge gain alone may not be sufficient to 

bring about immediate behavioural change. Dietary 

practices are often shaped by family habits, food 

availability, affordability, cultural preferences, and social 

environment, all of which may limit a girl’s ability to apply 

what she has learned. In addition, a three-month intervention 

period may be too short to observe meaningful changes in 

routine eating behaviour or health-seeking actions, 

especially when structural barriers remain unchanged. 

Another possible explanation is that behaviour change 

requires stronger reinforcement and more sustained follow-

up than education alone. Adolescents may understand the 

importance of iron-rich foods or treatment, but still fail to 

act because of limited autonomy in food choice, dependence 

on household meals, or reluctance to seek care. This implies 

that nutrition education should ideally be combined with 

supportive measures such as school-based iron 

supplementation, dietary counselling for families, access to 

affordable iron-rich foods, and counselling on when and 

where to seek treatment. 

The study has important public health implications. 

Improving nutrition knowledge and attitudes among 

adolescent girls can be considered a useful first step toward 

anaemia prevention and control, particularly in school or 

community settings. At the same time, the findings highlight 

that educational interventions alone may not be enough to 

change practices or health-seeking behaviour. A more 

comprehensive approach that combines education, 

supplementation, food-based strategies, and 

family/community engagement is likely to produce stronger 

and more sustainable outcomes. 

There are also certain methodological aspects that should be 

taken into account when interpreting the findings. The 

sample size was relatively small. Also, because the study 

relied on questionnaire-based KAP and HSB measures, 

responses may be influenced by self-reporting bias. In 

addition, the abstract does not indicate whether biochemical 

improvement in anaemia status was assessed, so it is not 
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possible to conclude whether the educational intervention 

reduced anaemia itself. Overall, the study demonstrates that 

nutrition education is effective for improving awareness and 

attitudes among anaemic adolescent girls, but additional and 

longer-term strategies are needed to translate these gains 

into healthier practices and improved health-seeking 

behaviour. This makes the intervention valuable, but best 

viewed as part of a broader anaemia control programme 

rather than a stand-alone solution. 

 

Conclusion 

The present study concludes that the nutrition education 

module was successful in enhancing the knowledge and 

attitude of anaemic adolescent girls regarding iron 

deficiency anaemia. The intervention group demonstrated 

significantly better knowledge and attitude scores compared 

to the control group after three months of nutrition 

education, indicating that structured educational 

interventions can positively influence awareness and 

perceptions related to nutritional anaemia. Although 

improvements in practice scores were observed among the 

intervention group, the difference was not statistically 

significant. Likewise, no significant difference was observed 

in health-seeking behaviour between the two groups. These 

results imply that although nutrition education can 

effectively improve knowledge and attitudes in the short 

term, longer duration interventions and continuous 

behavioural reinforcement may be required to bring about 

substantial changes in dietary practices and health-seeking 

behaviour. Therefore, introducing culturally appropriate 

nutrition education programmes in schools and communities 

may be an effective approach for preventing and controlling 

iron deficiency anaemia among adolescent girls 
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