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Abstract:  Nutrition education programs have shown positive impact on the health of children and significant changes can be 

attributed with parental participation. Though nutrition education is provided, there is a need to improve nutrition education 

materials that is innovative and interactive to bring about a positive response in children with cancer. This study is thus an 

approach to develop new and interactive nutrition education tools that can have a positive effect in improving knowledge about 

nutrition among cancer patients and their caretakers. Methods: Innovative and interactive nutrition education tools like 

educational video, board game, and slideshow for patients and recipe booklet, slideshow, role play skit with flashcards and group 

discussion protocol for caretakers with questionnaires for each tool was developed. All tools and questionnaires developed were 

validated for content by two practicing pediatric dietitians. The same was evaluated and rated on average based on their 

acceptance, relevance and application in a clinic setup by 25 pediatric dietitians in Mumbai. Response was evaluated using 

percentage method. Results: In the study, 92% and 100% liked tools and questionnaires respectively. The tools were found 

applicable in a clinic setup by 80% dietitians. Most of the dietitians rated the characteristics of the tools and questionnaires as 

above average (Good and Excellent). Effectiveness of the tools can be measured once tested. The development of interactive and 

innovative nutrition education tools to assure proper nutrition and knowledge might be helpful in bringing about healthy 

behavioral change in pediatric cancer patients and their caretakers. Further research to test these is thus a need of the hour to bring 

about a greater change and improve the health of pediatric cancer patients. 

 

IndexTerms - Nutrition education, Pediatric cancer, Interactive communication methods. 

I. INTRODUCTION 

Childhood cancer comprises of 5.5% of total cancer cases in India and these numbers have increased over the past decade 

(Satyanarayana L, 2014). A good nutritional status helps these children cope with cancer therapy with a much better outcome 

(Doaldson. S, 1981). Moreover, malnutrition results in more complications, higher rates of relapse, and lower survival rates 

(Lange. B.J, 2005; Butturini.A.M, 2007; Reilly. J.J, 1994). Pediatric cancer patients are highly susceptible to malnutrition as they 

have an increased nutritional need with respect to the disease and its treatment (Han-Markey Y, 2000). At the same time, children 

have increased requirements of nutrients to achieve growth and neurodevelopment (Eys J. V, 1979; Rickard K.A, 1986).  Thus, a 

proper nutritional plan is important to the overall cost, quality of life and how the treatment would respond for children with 

cancer (Bauer J, 2011). 

Nutrition education programs have shown to have a positive impact on the health of children shown by many studies. Kim 

O.H. observed that when integrated health care program was implemented in elementary school students the participants showed 

improvement in nutrition knowledge and dietary habits along with increase in flexibility and endurance. Similarly, it was reported 

that when nutrition education program was implemented in primary school children, it had a positive change in serum lipid levels 

and also increased their health knowledge and physical activity and fitness levels. In the same study it was stated that the 

significant changed observed can be attributed to the parental participation in the program (Manios Y, 1999).  

Nutrition intervention program also show an impact on population with chronic disease risk factors. In a Meta-analysis the 

effect of the National Cholesterol Education Program and dietary intervention programs on cardiovascular risk factors was 

evaluated. It was seen that dietary interventions significantly decreased plasma lipids and lipoprotein (Yu-Poth S, 1999). The 

findings of another study emphasize on the importance of health and nutrition education programs in health promotion and 

disease prevention among primary schools (Yannis M, 2002). Nutrition education program when given to diabetic patients 

showed effective results in rectifying dietary behavior problems and improving food exchange knowledge, and quality of diet, 

leading to an improvement in the clinical outcomes (Lim H. M, 2009). 

Nutrition counseling has shown good results in regular populations. Similar results were also seen in cancer patients. In a long 

term follow up of a prospective randomized controlled trial in colorectal cancer reported evidence that adjuvant nutritional 

therapy provided in the form of nutritional counseling and education has a sustained effect on outcomes, nutritional intake and 

status, late radiotherapy toxicity and prognosis (Ravasco P, 2012). In another study a school based educational program was 

implemented to increase the awareness of breast cancer among adolescent girls. The program increased the awareness on breast 

cancer by 82% among the girls and also promoted intergeneration transmission of that knowledge to their female relatives  

(Soto‐Perez‐de‐Celis E, 2017). In a review done on adherence-related issues in adolescents and young adults with cancer it was 

observed that the evidence base for adherence and strategies with cancer is lacking (Butow P, 2010).  In another study nutritional 

issues and strategies that can benefit patients with cancer was reviewed and it was found that there is a need for early and ongoing 

nutrition interventions (Capra S, 2001).  

These studies show the positive impact of nutrition education on health and this can be implemented for pediatric cancer 

patients. Though nutrition education is provided, there is a need to improve nutrition education materials that is innovative and 
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interactive so as to bring about a similar response in children with cancer as well. This study is thus an approach to develop new 

and interactive nutrition education tools that can have a positive effect in improving knowledge about nutrition among cancer 

patients and their caretakers. 

 

II. METHODOLOGY 

 

2.1 Development of Interactive Nutrition Education Tools 

Nutrition education is defined as “any combination of educational strategies, accompanied by environmental supports, 

designed to facilitate voluntary adoption of food choices and other food and nutrition-related behaviors conducive to health and 

well-being; nutrition education is delivered through multiple venues and involves activities at the individual, community, and 

policy levels (Contento I.R, 2011).” Nutrition education for children should (a) Address the requirements of the children; (b) be 

appropriate to program goals; (c) have knowledge of what the children know and can do; (d)be culturally appropriate; (e) be 

taught in a way that all children can interpret and understand (Dixey R, 1999; Friel S, 1999; Perez-Rodrigo C, 1997). Studies on 

nutrition education for children with cancer are few and most of them state that nutrition education improves the quality of life for 

the patient and their family through the treatment process (Johanna D, 1986). 

It also stated that there is an urgent need to implement such education programs (Adamowicz K, 2015). Owing to this, there is a 

need for nutrition education program for cancer patients as well their caretakers, as they are responsible for maintaining the 

patient’s health outside the hospital/clinic setup. 

The following tools were developed: 

1. For Pediatric Cancer Patients: A Board Game (Vernacular), an Educational Video and a Slideshow Presentation. 

2. For Caretakers: A Group Discussion Protocol (Vernacular), a Slideshow Presentation, a Recipe Booklet, and a 

Street Play with Flashcards.  

3. Vernacular Questionnaires: To test efficacy, acceptance and relevance of the nutrition education materials –in 

English, Hindi and Marathi 

 

2.2. Content Validation of Tools 

       The nutrition education materials and questionnaires developed for pediatric cancer patients and their caretakers was validated 

for content by two practicing pediatric dietitians in Mumbai. 

 

2.3. Testing Relevance and Application of Tools 

        All the tools developed (Questionnaires and Nutrition education materials for pediatric cancer patients and their caretakers) 

were tested for relevance of content and application in a clinical setup by 25 pediatric dietitians practicing in Mumbai. All the tools 

(English) were sent to the dietitians via email along with google forms. The google forms consisted of two rating scales, one for the 

nutrition education materials and one for the questionnaires. A 5-point Likert scale was used for rating the characteristics of tools 

with scores ranging from 1-5 where 1 was Very Poor and 5 was Excellent. Characteristics like Appeal, Simple to understand, 

Convenient to use, and Appropriate in terms of content was rated for nutrition education materials while Simple to understand, 

Convenient to use and Justifiable was rated for questionnaires. All the tools were rated on an average.  

 

2.4. Statistical Analysis 

      Statistical analysis was performed using mean ± standard deviation (SD) and percentage method. 

 

III. Results and Discussions 

3.1. Development of Nutrition Education Tools  

 

3.1.1. Board Game (For Patients) 

Games including Board Games have been used India and other Countries as an improve children’s attitudes and habits 

about food (Powers A, 2005). A number of other studies also showed that a game has an effective improvement in children’s 

nutritional knowledge (Udipi S.A, 1993; Amaro S, 2006). An interactive, easy to understand, helping in making meaningful 

decisions, less time consuming and most of all engaging all participants are some of the characteristics a board game should have 

(Kai H, 2013). Thus, the following topics were included in the board game in order to improve knowledge about neutropenic diets 

in pediatric cancer patients: 

1. Neutropenic diet - Benefits of following a neutropenic diet guidelines during treatment course. 

2. Foods that can be eaten - Foods that are allowed to consume when following a neutropenic diet 

3. Foods that should not be eaten - Foods that are restricted/avoided when following a neutropenic diet 

4. Explanation and Justifications - Effect of following a neutropenic diet 

 

Tool description: 

- Keeping the topics in mind, an interactive and child friendly board game that can be played by 4-5 players with tokens and 

dice was developed in English, Hindi and Marathi to cater to children with language barriers as well. The Hindi translation 

of the board game is depicted in Figure 1. 
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Figure 1: Board Game (Hindi) 

 

- The board game includes different stops of treatments (Chemo-therapy/Radiation-therapy) that a patient undergoes on 

which they will be asked to pick up a card from Food Trunk.  

- The card comprises of different foods (healthy or unhealthy) on which it will depend whether the patient can go further or 

skip a chance respectively to help them understand that healthy foods will aid in going through treatments while unhealthy 

foods might slow down the treatment and give a clear picture of which foods can be eaten/avoided while following 

neutropenic diet guidelines.  

- The other stops on the game include different aspects of neutropenic diet. If they stop on one of the features of neutropenic 

diet they will get a bonus card which will determine who has won at the end of the game. This will help them understand 

Nutropenic diet guidelines well and the Bonus card will act as positive token on following correct guidelines. 

- There is hygiene related neutropenic diet guidelines like “Drinking tap water” which will send the player to start to make 

patients understand that infections during the treatment course can either halt the treatment or send them back on the 

treatment where they started from. 

- Positive words like “Recovery” were used at the end to let the patients feel that following a healthy and hygienic diet 

during treatment will help them move towards recovery and prevent future complications. Words that motivate play a 

crucial role in rehabilitation outcomes (Maclean N, 2002).   

Games are known to be a good learning tool and promote learning activities in participants (Baid H, 2010; Kirikkaya E.B, 2010). 

In a study board game on eating healthy improved knowledge about nutrition, dietary behavior as well as BMI z-scores in 

children and adolescents in half a year (Viggiano A, 2015). In another study, an interactive game was shown be a useful toll in 

improving food variety in children with chronic food refusal (Gillis L, 2003). Though these studies were conducted on healthy 

children, an effect on children suffering from cancer can also be tested.  Thus a board game can also prove effective in changing 

eating habits for pediatric cancer patients. 

 

3.1.2.  Educational Video (For Patients) 

 With the new era and change in technology, mass media has become one of the fastest methods to communicate 

knowledge among all people. Children are more familiar to the new techniques and are capable of understanding the same (Melanie 

A, 2010). Computer generated nutrition programs have helped improve life style of people and have helped in understanding 

nutrition to a next level (Johannes B, 1996). A study in the year 2012 defined 6 characteristics that help in selecting and 

developing videos in nutrition education. They include (1) use real scenarios; (2) provide short segments; (3) present simple, 

single messages; (4) convey a skill-in-action; (5) develop the videos so participants can relate to the settings; and (6) support 

participants' ability to conceptualize the information (Ramsay S.A, 2012). Keeping these characteristics in mind, the following 

topics were included in the educational video in order to improve knowledge about Food: 

1. Concept of food groups - The five different food groups (Grains, Protein, Fruits, Vegetables and Dairy) were introduced. 

2. My Plate concept - This includes the importance of MyPlate, introduction of the different food groups in their respected 

amounts in MyPlate and My Thali concept using the Indian food scenario. 

3. Food Pyramid - The food pyramid and its significance were explained. Along with the food group, the concept of serving 

size and how one serving looks in an Indian scenario was spoken about. Each step of the food pyramid was explained. 

The topics covered were foods we need the most, foods we require the least, serving size of each food, which nutrient are 

the food rich sources of and importance of each food in making health better 

4. Concept and sources of protein - The concept of protein was explained in detailed by addressing the benefits of 

consuming protein rich foods as well as the repercussions when they are not consumed enough. Vegetarian and Non-

vegetarian sources of protein was discussed. 
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Tool description: 

- The education video is 4-and-a-half-minute video that consists of an animated character converses with the patients and 

explains every concept on the video. (Figure 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Educational Video Screen 

- The video shows the connection between nutrition and health and explains the patients the importance of food during 

treatment 

- It also focuses on the complications that occur in the body if nutritious food is not consumed.  

Educational videos have been shown to improve the knowledge among children about various diseases. One such study on 

children aged 2-5 years suffering from asthma showed increased knowledge about the disease condition and also improved their 

compliance and health compared to the control group when exposed to educational videos about asthma  (Holzheimer, 1998).  

Over the years, videos were used as a mode of education for patients in the doctor’s waiting room about various health related 

issues, symptoms, etc. (Sirota D, 2013). But there are lacking data in accordance to use video as a mode to teach patients about 

nutrition while counseling. Moreover, educational videos on cancer are available over the net, but limited data is available on the 

effect of educational videos on cancer patients Thus, this video may help in improving nutritional knowledge among pediatric 

cancer patients. 

 

3.1.3. Slideshow presentation (For Patients) 

              Lectures are a traditional approach to provide nutritional education and Slideshow presentations have been used 

commonly used in lectures to impart the required knowledge more effectively. Studies have shown that using visual features may 

represent in memory with verbal information and images of visual action. Thus a slideshow presentation may help in retaining 

nutrition education provided to patients (Anderson D.R, 1981; Calvert S, 1982). Keeping that in mind, the following topics were 

included in the slideshow presentation: 
1. Role of a dietitian - Explaining who a dietitian is, what are her roles in helping the patient, and difference between a 

doctor’s role and a dietitian’s role in patient care 

2. Importance of interacting with the dietician - The importance of interacting with the dietitian is explained. Along with 

that how a dietitian can help through treatment related complications are also discussed. 

3. Hygienic practices - Also includes all the correct ways of hygienic practices including the importance of being hygienic 

and the repercussions of not following the correct ways.  

 

Tool description: 

- The slideshow presentation was made colourful and child friendly. (Figure 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Slideshow Presentation Screen for Patients  
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- It mostly comprised of pictorial presentation of information with minimum texts. 

- Every topic had detailed explanation. 

A study with a series of lectures in groups along with slideshow presentations was done to assess the effect of cancer prevention 

education and adopting pro-health attitudes among students in Poland. The study showed that awareness about cancer among 

young was low and that they are under informed about healthy habits and behaviors. After the intervention, adolescents had a 

higher awareness than before. It also stated that there is an urgent need to implement such education programs  (Adamowicz K, 
2015). A similar effect with respect to healthy behavior and habits can be expected among pediatric cancer patients as well. 

 

3.1.4. Group Discussion (For Caretakers) 

A review concluded that group intervention reduces stress and helps patients resume their daily activities (Taylor S.E, 

1988). The following topics were thus included while developing group discussion protocol: 

1. Reporting the dietitians about weight changes in patients 

2. Reporting the doctors and dietitians about therapy induced complications 

3. Complications of treatment and how to deal with it  

4. Role of dietician 

5. Benefits of physical activity 

 

Tool description: 

- A protocol was made to ask the caretakers about the complication of the treatment, whether they report it to the dietician 

or doctor or both, whether they notice any weight changes in patients, whether they allow the patients to play or have any 

sought of physical activity and whether they know the role of a dietician for the health and wellbeing of the patient. 

- The protocol addresses each question from the questionnaire using a hypothetical case with similar situations. One 

hypothetical case addresses questions like who a dietitian is and what her roles are, importance of follow up, what 

changes occur if follow up is not followed, importance of checking weight, repercussions of weight loss and what a 

dietitian can do to prevent that. (Figure 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Group Discussion Scenario 1 

 

- The other hypothetical case addresses questions like what are nutrition related complications, importance of knowing 

nutrition related complications, what a caretaker can do in such situations, how can a dietitian help, and importance of 

physical activity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Group Discussion Scenario 2 

 

- The answers have to come from the caretakers to know the reason and perception for their response. This way the 

caretakers will be able to learn and understand why and what does another parent do in similar situations and whether 

what they are following is right or wrong 

Group discussions allow dietitians to deliver a meaningful nutrition education in ways that aid their patients to improve their 

eating habits. Group discussions improve patient confidence, communicating skills, thinking skills and compliance. It is thus 
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recommended to use group discussion in clinic setups for better results (Abusabha, 1999). Thus group counseling can be tested to 

evaluate effectiveness among cancer patients as well. 

 

3.1.5. Slideshow presentation (For Caretakers) 

There are some principles to be followed when making an effective PowerPoint. The content should be relevant and 

useful, it should include active and reflective strategies and should be able to connect to the listener’s previous experience and 

knowledge to bring about a meaningful difference (Palis A, 2014). Thus a slideshow presentation may help in retaining nutrition 

education provided to caretakers. The following topics were included while developing Slideshow Presentation for caretakers: 

1. Neutropenic diet - That includes neutropenic diet and its purpose, criteria of giving neutropenic diet, basic guidelines to 

follow, and benefits and complication of not following neutropenic diets. It further separates foods in their respected 

food groups that can be consumed and those that should not be consumed. Kitchen safety and guidelines to follow 

hygienic practices in the kitchen as well as the importance of clean food handlers and equipment are also explained. 

2. Myths about cancer - The slide show addresses different common myths about cancer and helps in clearing fact from 

fiction 

 

Tool description: 

- The slideshow presentation was made colourful and easy to understand. (Figure 6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Slideshow Presentation Screen for Caretakers 

 

- It mostly comprised of pictorial presentation of information with minimum texts. 

- Every topic had detailed explanation. 

Conventional lecture using PowerPoint presentation has been used in different settings commonly as a tool for teaching. In a 

study where lectures were provided on nutrition knowledge, there was an increase in fruits and vegetable consumption (Ha E.J, 

2009). It may thus help in improving basic knowledge about nutrition by including instructional design principles to make them 

more useful, significant and memorable learning experience (Palis A, 2014). 
 

3.1.6. Recipe Booklet (For Caretakers) 

In a study it was reported that when cooking demonstrations were incorporated as a part of nutrition education, it 

inculcated healthy eating practices and habits among individuals (Goh L. M. L, 2017). Nutrition education given to parents 

especially Mothers also empowers them to utilize the resources around them at the maximum and thus improve their child’s 

health (Milkulencak M, 1999). Keeping this in mind a recipe booklet was developed based on the following recipes: 

1. Nutritious street food recipes - Pizza paratha, protein rich Frankie, oats idli, mix dal masala dosa, healthy pasta, 

vegetable momos, pav bhaji, steamed spring roll, and veg hakka noodles. 

2. Nutritious recipes with sweet flavors - Sponge cake 

 

Tool description: 

- The recipe booklet comprises of at least 10 recipes that include nutritious street food recipes and nutritious recipes with 

sweet flavour. (Figure 7) 
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Figure 7: Recipe Booklet 

 

- The recipes are easy to make and require less of heavy equipment and they all are children friendly. 

- The recipes are modified so as to improve their nutrition value for e.g. healthy pasta is made with oats white sauce 

instead of the original use of Maida, the sauce for pizza paratha is made using pumpkin to add to the variety of 

vegetables and nutrients, protein rich Frankie uses all vegetarian sources of protein like kidney beans, cow pea and soya 

bean, etc. Along with healthy nutrients, healthy cooking methods are also incorporated in the recipes for e.g. vegetable 

momos and spring rolls are made using steaming process instead of frying. 

- Demonstration of some of the recipes with the help of the caretakers using hygienic cooking methods, will aid in 

observing the caretakers cooking methods so as to know whether they follow hygienic practices or not.  

Providing a recipe booklet will give the caretakers option of street food that they can prepare at home without the worry of their 

child catching an infection or falling sick. Cooking demonstration will also help in improving their knowledge of hygienic 

cooking methods as well as help improve their food choices. 

 

3.1.7. Street Play (For Caretakers) 

Street plays have been conducted for years as a means of communication to deliver social issues and improve awareness 

about public health. In a study it was stated that nutrition education programs that use a communication mix including song and 

street plays with repeated reinforcement, can improve the awareness about infant feeding practices (Sethi V, 2003). Keeping that 

in mind, the street play topic was: 

1. Hygienic practices - That includes personal hygiene, kitchen hygiene, avoiding cross contamination and ways and 

methods to eradicate disease causing germs. 
 

Tool description: 

- A script for a street play was developed which contained a scenario explaining the importance of hygiene.  

- The play revolves around a family and their interactions with the doctor, other caretakers, the dietitian and also shows 

practices followed at home like washing hands before and after handling food, or after using the washroom or petting an 

animal, separating raw and cooked foods and maintaining kitchen hygiene.  

- Different aspects of catching an infection, methods to eradicate germs, how to maintain personal and kitchen hygiene 

and how to protect foods from being a source of infection are explained by the dietitian using Flashcards as an aid. 

(Figure 8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Flashcard on ways to wash hands 
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- Involvement of caretakers in the play can bring about a change in the patient’s health and also becomes a mode to 

discuss the practices that are followed at home. 

A street play involving the caretakers will help other caretakers relate to similar situations and thus improve their knowledge. 

Therefore, an approach towards using nutrition education tool to convey important message such as hygiene can also be tested. 

 

3.1.8.  Questionnaires 

Two types of questionnaires were developed in vernacular languages (English, Hindi and Marathi) for each nutrition 

education material. The content of the questionnaire was on the basis of the following: 

1. To Test Efficacy of the Nutrition Education Material: Questionnaire was developed to measure Knowledge, Attitude and 

Practices for each tool based on (to be given before and after intervention) 

2. To Test the Acceptance and Relevance of the Nutrition Education Material: A smileyometer was used to rate the 

characteristics of the nutrition education materials for patients. A smileyometer has been used for commonly for children 

as it is an easy and interactive way to measure the fun and satisfaction. It is also easier for children to use as it involves no 

writing (Sim G, 2013). For the caretakers, a 5 point Likert scale was used to rate the characteristics of the nutrition 

education materials. Likert scale is one of the most crucial and commonly used tools in qualitative research (Joshi A, 

2015). 

 

3.2. Testing Nutrition Education Tools for Relevance and Application 

A Google form was sent to 25 pediatric dietitians practicing in Mumbai to rate the Questionnaires and Nutrition education 

materials for pediatric cancer patients and their caretakers developed in English based on its relevance of content and application 

in a clinical setup. They were asked to evaluate the tools on an average. Since they have a first-hand experience with pediatric 

patients, they would be able to share their inputs whether the nutrition education tools and protocols can be used in a clinic setup 

and whether it would make a difference in the patient’s health. A study was done to check the extent to which dietitians evaluate 

nutrition education materials. It was noted that dietitians evaluated the content characteristics of nutrition education materials 

before providing it to clients (Angela M, 2000). Thus it is important to know their acceptance. In the study, 92% dietitians 

accepted the nutrition education materials whereas 8% were unsure about it. All the dietitians (100%) accepted the questionnaires 

(Figure 9).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Acceptance of Nutrition Education Tools 

The dietitians were asked whether the nutrition education materials were applicable to use in a clinical setup and were 

also evaluated based on characteristics like Appeal, Simple to understand, Convenient to use and Appropriate for content. These 

characteristic were rated on a 5 point Likert scale from 1-5 where 1 was very poor and 5 was Excellent.  In the study, 80% 

thought the tools were applicable to use in a clinic setup whereas 20% were unsure about it (Figure 10). The characteristics 

Appeal (n=13), Convenient to use (n=13) and Appropriate for clinic setup (n=13) were rated as Above Average (Good and 

Excellent) by 52% dietitians whereas 48% rated Simple to understand (n=12) as Above Average for Nutrition education materials 

(Figure 11) with a mean rating of 3.6±1.2. 

 

 

 

 

     

 

 

 

 

 

 

 

          Figure 10: Applicability in clinic - Nutrition Education Material                 
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Figure 11: Characteristics of Nutrition Education Materials 

 

The dietitians were also asked whether the content of the questionnaires are appropriate to the topics covered in the 

nutrition education materials. Though the questionnaires were liked by all dietitians, 92% found the questions appropriate to the 

topic whereas 8% were unsure (Figure 12). For the questionnaires, characteristics like Convenient to use, Simple to understand 

and Justifiable were asked to be rated on a 5 point Likert scale where 1 was very poor and 5 was rated as Excellent. The 

characteristics Convenient to use (n=14) and Simple to understand (n=14) were rated Above Average (Good and Excellent) by 

56% Dietitians whereas Justifiable (n=15) was rated Above Average by 60% dietitians for questionnaires (Figure 13) with a mean 

rating 3.4±1.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure 12: Appropriate to topic - Questionnaire 

 

Figure 13: Characteristics of Questionnaires 
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IV. Conclusion 

Nutrition education has been defined as “any combination of educational strategies, accompanied by environmental 

supports, designed to facilitate voluntary adoption of food choices and other food and nutrition- related behaviors conducive to 

health and well-being; nutrition education is delivered through multiple venues and involves activities at the individual, 

community, and policy levels (Birch L.L, 1999).”  

The tools for pediatric cancer patients included a Board Game (neutropenic diet), an Educational Video (food groups, my 

pyramid, my plate, concept and sources of protein) and a Slideshow Presentation (hygienic practices, role of a dietitian and 

importance of interacting with the dietitian). The tools for caretakers of pediatric cancer patients included a Slideshow 

Presentation (neutropenic diet and its purpose and myths about cancer), a Recipe Booklet with recipe demonstration (nutritious 

street food recipes and nutritious recipes with sweet flavor), a Street Play with Flashcards (hygienic practices), and a Group 

Discussion Protocol (reporting the dietitian of weight changes and treatment related complications, how to deal with 

complications, role of dietitian and benefits of physical activity). Questionnaires for each tool to check its efficacy, relevance for 

content and application in a clinical setup were also developed and converted in local languages (Hindi and Marathi). All the tools 

were validated by 2 trained and practicing pediatric dietitians. 

All the tools and questionnaires developed were then sent to 25 practicing pediatric dietitians. They were asked to rate the 

tools and questionnaire via Google forms. From the responses it was seen that, dietitians liked the tools (92%) and questionnaire 

(100%), whereas 80% and 100% found the tools and questionnaire appropriate respectively. Most of the dietitians rated the 

characteristics of the tools and questionnaire excellent. Effectiveness of the tools can be measured once tested. Overall they 

appreciated the effort and found the work promising.  

In summary, Nutrition education is more about bringing out a behavioral change than just spreading knowledge to be 

effective. The aim of the study, to develop interactive and innovative nutrition education protocol and tools to assure proper 

nutrition and knowledge might be helpful in bringing about a healthy behavioral change in pediatric cancer patients as well as 

their caretakers. As a positive response was achieved in this pilot study, further research with a larger sample size developed in 

vernacular languages should be tested for efficacy with patients and their caretakers. Efficient, innovative and interactive nutrition 

communication mediums is thus a need of the hour so as to bring about a greater change and improve the health of pediatric 

cancer patients. Similarly, nutrition education materials that caters to pediatric and adult patients with any other conditions can 

also be worked on. 

 

V. Acknowledgement 

I would also like to extend my sincere gratitude to all the dietitians for participating in the study. A special thanks to Dr. Geeta 

Ibrahim, Principal of College of Home Science, Nirmala Niketan, Ms. Nikita Mahakal, Head Dietitian of Cuddles Foundation and 

Dr. Eileen Canday, Head Dietitian of Sir H.N. Reliance Foundation Hospital and Research Centre for their help in completion of 

this study. 

 

 

VI. References 

1. A. Powers, B. J. Struempler, A. Guarino, S. M. Parmer, Effects of a Nutrition Education Program on the Dietary 

Behavior and Nutrition Knowledge of Second-Grade and Third-Grade Students, Journal of School Health d April 2005, 

Vol. 75, No. 4. 

2. Abusabha, R., Peacock, J., & Achterberg, C. (1999). How to make nutrition education more meaningful through 

facilitated group discussions. Journal of the American Dietetic Association, 99(1), 72-76. 

3. Adamowicz, K., Zalewska, M., Majkowicz, M., & Zaucha, J. M. (2015). Evaluation of the impact of different types of 

health education on the adoption and preservation of prohealth attitudes in preventing cancer in juveniles younger than 

18 years. Journal of Cancer Education, 30(3), 432-438. 
4. Amaro, S., Viggiano, A., Di Costanzo, A. et al. Kalèdo, a new educational board-game, gives nutritional rudiments 

and encourages healthy eating in children: a pilot cluster randomized trial,  Eur J Pediatr (2006) 165: 630. 

https://doi.org/10.1007/s00431-006-0153-9. 

5. Anderson, D. R.; Lorch, E. P.; Field, D. E.; & Sanders, J. The effects of TV program comprehensibility on preschool 

children's visual attention to television. Child Development, 1981, 52, 151-157. 

6. Angela M.Tagtow, Rosalie J.Amos, Extent to Which Dietitians Evaluate Nutrition Education Materials, 2000; 

32(3):161-168. 

7. Baid, H., & Lambert, N. (2010). Enjoyable learning: The role of humour, games, and fun activities in nursing and 

midwifery education. Nurse Education Today, 30(6), 548-552. 

8. Bauer, J., Jurgens, H., & Fruhwald, M. C. Important aspects of nutrition in children with cancer. Adv Nutr. 2011; 2: 67–

77. 

9. Birch LL. Development of food preferences. Annu Rev Nutr. 1999;19:41-62. 

10. Butturini, A.M., Dorey, F.J., Lange, B.J. et al. Obesity and outcome in pediatric acute lymphoblastic leukemia. J Clin 

Oncol. 2007 05/20; 25: 2063–2069. 

11. Butow, P., Palmer, S., Pai, A., Goodenough, B., Luckett, T., & King, M. (2010). Review of adherence-related issues in 

adolescents and young adults with cancer. Journal of Clinical Oncology, 28(32), 4800-4809. 

12. Capra, S., Ferguson, M., & Ried, K. (2001). Cancer: impact of nutrition intervention outcome—nutrition issues for 

patients. Nutrition, 17(9), 769-772. 

13. Calvert, S., Huston, A., Watkins, B., & Wright, J. (1982). The Relation between Selective Attention to Television Forms 

and Children's Comprehension of Content. Child Development, 53(3), 601-610. doi:10.2307/1129371. 

14. Contento, I. R. (2007). Nutrition education: linking research, theory, and practice. 

15. Dixey, R., Heindl, I., Loureiro, I., Pérez-Rodrigo, C., Snel, J., & Warnking, P. (1999). Healthy eating for young people 

in Europe. Nutrition education in Health Promoting Schools. 

http://www.jetir.org/
https://doi.org/10.1007/s00431-006-0153-9
https://www.sciencedirect.com/science/article/pii/S0022318200705449?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0022318200705449?via%3Dihub#!


© 2021 JETIR April 2021, Volume 8, Issue 4                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2104283 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 635 
 

16. Donaldson, S.S., Wesley, M.N., DeWys, W.D., Suskind, R.M., Jaffe, N., and Vaneys, J. A study of the nutritional-status 

of pediatric cancer-patients. Am J Diseases Children. 1981; 135: 1107–1112. 

17. Eys, J. V. (1979). Malnutrition in children with cancer. Incidence and consequence. Cancer, 43(S5), 2030-2035. 

18. Friel S, Kelleher C, Campbell P, Nolan G. Evaluation of the nutrition education at Primary School (NEAPS) programme. 

Public Health Nutr. 1999; 2: 549±55. 

19. Gillis, L. (2003), Use of an interactive game to increase food acceptance – a pilot study. Child: Care, Health and 

Development, 29: 373-375. doi:10.1046/j.1365-2214.2003.00354.x. 

20. Goh, L. M. L., Wong, A. X. Y., Ang, G. Y., & Tan, A. S. L. (2017). Effectiveness of nutrition education accompanied by 

cooking demonstration. British Food Journal. 

21. Ha EJ, Caine-Bish N. Effect of nutrition intervention using a general nutrition course for promoting fruit and vegetable 

consumption among college students. J Nutr Educ Behav. 2009;41(2):103–109.  

22. Han-Markey, T. (2000, May). Nutritional considerations in pediatric oncology. In Seminars in oncology nursing (Vol. 

16, No. 2, pp. 146-151). WB Saunders. 

23. Holzheimer, L., Mohay, H., & Masters, I. B. (1998). Educating young children about asthma: comparing the 

effectiveness of a developmentally appropriate asthma education video tape and picture book. Child: care, health and 

development. 

24. Johanna D, Nutrition education of the cancer patient and family: Myths and realities, American Cancer Society, 15 

October 1986 ,Volume 58, Issue Supplement S8, DOI: 10.1002/1097-0142(19861015)58:8+<1887::AID-

CNCR2820581416>3.0.CO;2-#. 

25. Johannes B, Ingrid s, Patricia V A, Hein de v. The Impact of a Computer-Tailored Nutrition Intervention, Preventive 

Medicine 25, 236–242 (1996) Article No. 0052. 

26. Joshi, A., Kale, S., Chandel, S., & Pal, D. K. (2015). Likert scale: Explored and explained. Current Journal of Applied 

Science and Technology, 396-403. 

27. Kai. H, (Feb, 2013). Traits of great board games. Retrieved from: https://kaiherbertz.com/2013/02/20/2-the-traits-of-

great-board-games/ 

28. Kim, O. H., & Park, J. K. (2017). Effects of an integrated health care program for children. Journal of exercise nutrition 

& biochemistry, 21(1), 7. 

29. Kirikkaya, E. B., İŞERİ, Ş., & Vurkaya, G. (2010). A board game about space and solar system for primary school 

students. The Turkish Online Journal of Educational Technology, 9(2), 1-13. 

30. Lange, B.J., Gerbing, R.B., Feusner, J. et al. Mortality in overweight and underweight children with acute myeloid 

leukemia. JAMA. 2005 01/12; 293: 203–211. 

31. Lim, H. M., Park, J. E., Choi, Y. J., Huh, K. B., & Kim, W. Y. (2009). Individualized diabetes nutrition education 

improves compliance with diet prescription. Nutrition research and practice, 3(4), 315-322. 

32. Maclean, N., Pound, P., Wolfe, C., & Rudd, A. (2002). The concept of patient motivation: a qualitative analysis of stroke 

professionals’ attitudes. Stroke, 33(2), 444-448. 

33. Manios Y,  Moschandreas J, s Hatzis C, and Kafato As, Evaluation of a Health and Nutrition Education Program in 

Primary School Children of Crete over a Three-Year Period Preventive Medicine, 1999, 28, 149–159. 

34. Melanie A. W, Barbara L, Robert C. H, Use of mass media campaigns to change health behavior, Lancet. 2010 October 

9; 376(9748): 1261–1271. doi:10.1016/S0140-6736(10)60809-4. 

35. Milkulencak M. Interventions to support physical development. In: A Critical Link-Interventions for Physical Growth 

and Psychological Development. A Review. WHO 1999; 32-34. 

36. Palis, A. G., & Quiros, P. A. (2014). Adult Learning Principles and Presentation Pearls. Middle East African Journal of 

Ophthalmology, 21(2), 114–122. http://doi.org/10.4103/0974-9233.129748. 

37. Perez-Rodrigo, C., & Aranceta, J. (1997). Nutrition education for schoolchildren living in a low-income urban area in 

Spain. Journal of Nutrition Education, 29(5), 267-273. 

38. Ramsay, S. A., Holyoke, L., Branen, L. J., & Fletcher, J. (2012). Six characteristics of nutrition education videos that 

support learning and motivation to learn. Journal of nutrition education and behavior, 44(6), 614-617. 

39. Ravasco, P., Monteiro-Grillo, I., & Camilo, M. (2012). Individualized nutrition intervention is of major benefit to 

colorectal cancer patients: long-term follow-up of a randomized controlled trial of nutritional therapy. The American 

journal of clinical nutrition, 96(6), 1346-1353. 

40. Reilly, J.J., Odame, I., McColl, J.H., McAllister, P.J., Gibson, B.E., and Wharton, B.A. Does weight for height have 

prognostic significance in children with acute lymphoblastic leukemia?. Am J Pediatr Hematol Oncol. 1994 08; 16: 225–

230. 

41. Rickard, K. A., Grosfeld, J. L., Coates, T. D., Weetman, R., & Baehner, R. L. (1986). Advances in nutrition care of 

children with neoplastic diseases: a review of treatment, research, and application. Journal of the American Dietetic 

Association, 86(12), 1666-1676. 

42. Satyanarayana, L., Asthana, S., & Labani, S. P. (2014). Childhood cancer incidence in India: A review of population-

based cancer registries. Indian pediatrics, 51(3), 218-220. 

43. Sethi, V., Kashyap, S., & Seth, V. (2003). Effect of nutrition education of mothers on infant feeding practices. The 

Indian journal of pediatrics, 70(6), 463-466. 

44. Sim, G., Cassidy, B., & Read, J. C. (2013, June). Understanding the fidelity effect when evaluating games with children. 

In Proceedings of the 12th International Conference on Interaction Design and Children (pp. 193-200). 

45. Sirota, D., & Hametz, P. (2013). A Pilot Study to Establish Better Eating Practices Using an Exam Room–Based 

Educational Video. ICAN: Infant, Child, & Adolescent Nutrition, 5(6), 370-374. 

46. Soto‐Perez‐de‐Celis, E., Smith, D. D., Rojo‐Castillo, M. P., Hurria, A., Pavas‐Vivas, A. M., Gitler‐Weingarten, R., ... & 

Chavarri‐Guerra, Y. (2017). Implementation of a school‐based educational program to increase breast cancer awareness 

and promote intergenerational transmission of knowledge in a rural Mexican community. The oncologist, 22(10), 1249. 

http://www.jetir.org/
https://kaiherbertz.com/2013/02/20/2-the-traits-of-great-board-games/
https://kaiherbertz.com/2013/02/20/2-the-traits-of-great-board-games/


© 2021 JETIR April 2021, Volume 8, Issue 4                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2104283 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 636 
 

47. Taylor, S. E., Falke, R. L., Mazal, R. M., & Hilsberg, B. L. (1988). Sources of satisfaction and dissatisfaction among 

members of cancer support groups. In B. H. Gottlieb (Ed.), Marshaling social support: Formats, processes and effects 

(pp. 187-208). Newbury Park, CA: Sage. 

48. Udipi SA, Kamath R, Shah N., Nutrition education of school children: a non-formal approach, Indian J Matern Child 

Health. 1993;4(2):50-1. 

49. Viggiano, A., Viggiano, E., Di Costanzo, A. et al. Kaledo, a board game for nutrition education of children and 

adolescents at school: cluster randomized controlled trial of healthy lifestyle promotion Eur J Pediatr (2015) 174: 

217. https://doi.org/10.1007/s00431-014-2381-8. 

50. Yannis M, Joanna M, Christos H and Anthony K, Health and nutrition education in primary schools of Crete: changes in 

chronic disease risk factors following a 6-year intervention programme British Journal of Nutrition 2002, 88, 315–324. 

51. Yu-Poth, S., Zhao, G., Etherton, T., Naglak, M., Jonnalagadda, S., & Kris-Etherton, P. M. (1999). Effects of the National 

Cholesterol Education Program's Step I and Step II dietary intervention programs on cardiovascular disease risk factors: 

a meta-analysis. The American journal of clinical nutrition, 69(4), 632-646. 

http://www.jetir.org/
https://www.ncbi.nlm.nih.gov/pubmed/12318486
https://www.ncbi.nlm.nih.gov/pubmed/12318486

