



Original Research Article

Impact of Nutrition Education on Nutritional Status and Eating Behaviour




.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT 

	Aim: To assess the effectiveness of nutrition education–based teaching methods on the nutritional status and eating behaviour of adolescent girls.
Study design:  Interventional study with a pre- and post-evaluation design.
Place of Study: The study was conducted on females in adolescent age studying in government schools in rural and urban areas of district Jhajjar, Haryana.
Methodology: The study adopted a descriptive approach, collecting both quantitative and qualitative data. It gathered data from two groups of respondents to gain a holistic understanding of the topic. These two groups were a control group and an intervention group. Simple random sampling was done to select the participants. Girls in adolescence between 13-18 years were selected from different government schools situated in urban and rural areas of district Jhajjar, 400 adolescent girls were randomly selected from six different schools located in district Jhajjar. A structured nutrition education intervention was implemented, focusing on age-specific nutritional requirements, healthy food choices, and the development of appropriate eating habits during adolescence. Post-intervention assessments were conducted using the same tools to evaluate changes in nutritional status and eating behaviour attributable to the intervention. Data were analysed to determine the effectiveness of the teaching methods in addressing nutritional challenges commonly observed during adolescence.
Results: Adolescence was identified as a nutritionally vulnerable period characterized by increased physiological demands, rapid growth, and changing dietary patterns. The intervention resulted in measurable improvements in nutrition-related awareness and positive shifts in eating behaviour among adolescent girls. Enhanced exposure to beneficial dietary cues and improved understanding of nutrient-dense, affordable food options were observed. The findings underscore the potential of structured nutrition education in mitigating undernutrition and unhealthy eating practices, which persist despite improvements in overall food availability.
Conclusion: Nutrition education–based interventions are effective non-pharmacological strategies for improving eating behaviour and supporting better nutritional outcomes among adolescent girls. Given the heightened nutritional demands during this critical developmental phase, early and targeted educational approaches are essential for establishing healthy dietary practices. Further longitudinal and large-scale studies are warranted to confirm the long-term sustainability and impact of such interventions.
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1. INTRODUCTION

Growth spurts throughout adolescence make them a crucial stage of life during which proper nutrition is essential. To maintain their general wellbeing, cognitive function, and physical growth, they must consume more nutrients. In order to improve long-term health outcomes, this period also presents a special chance to address nutritional disparities that could have existed in early infancy (Debnath et al., 2019; Christian & Smith, 2018). Adolescence’s fast physical growth is linked to higher nutritional demands, making the establishment of appropriate eating habits crucial. Numerous research on the food and nutritional consumption of young adults and adolescents in the industrialized world have revealed diets rich in refined carbohydrates and fats (Akseer et al., 2017). Consuming “junk” meals high in fat, along with lack of exercise or outdoor activities, are the main causes of obesity among adolescents in wealthier populations (Mistry & Puthussery, 2015). Children who eat a diet heavy in calories, sugar, saturated fat, and salt may develop obesity, hypertension, dyslipidemia, and impaired glucose tolerance at a young age (Mukhopadhyay et al., 2020). Teenagers show similar eating habits, including frequent snacking on energy-dense foods, skipping meals (especially breakfast), irregular eating, heavy fast-food use, and low fruit and vegetable intake. The burden of lifestyle-related illnesses is predicted to increase globally, especially among young people, in the absence of focused treatments. In order to reverse this tendency, early intervention techniques aimed at enhancing teenage eating habits are essential.

Adolescents' eating habits are influenced by a variety of intricate social, cultural, and economic elements, such as social settings, food-related beliefs and attitudes, and food security (Manna et al., 2024). Adolescent nutrition is greatly impacted by exposure to dietary cues that are beneficial and by the availability of reasonably priced, nutrient-dense food. Furthermore, better nutrition literacy can enable teenagers to make knowledgeable food decisions, which will eventually promote a healthy way of living. The information, abilities, and drive needed to obtain, prepare, and regularly consume reasonably priced, healthful meals are all included in food and nutrition literacy (Colatrugio & Slater, 2014; Ruiz, 2021). Long-term favourable health outcomes may be fostered by enabling families to prioritize nutritious meals, increasing access to nutrient-rich food, and including nutrition instruction into the school curriculum. In addition to lowering the risk of malnutrition, strengthening these strategies will help teenagers develop lifetime good eating habits. The purpose of this study is to evaluate the impact of teaching methods on nutritional status and eating behaviour of adolescent girls.

2.methodology 

The study adopted a descriptive approach, collecting both quantitative and qualitative data. It gathered data from two groups of respondents to gain a holistic understanding of the topic. These two groups were a control group and an intervention group. The control group were not exposed to any nutrition education; however, the intervention group were exposed to nutrition education among adolescent girls. The details for gathering primary data for the study are discussed in the sections below.
The study was conducted on females in adolescent age studying in government schools in rural and urban areas of district Jhajjar, Haryana. Simple random sampling was done to select the participants. Girls in adolescence between 13-18 years were selected from different government schools situated in urban and rural areas of district Jhajjar, 400 adolescent girls were randomly selected from six different schools located in district Jhajjar.
The adolescent girls who were getting nutrition education were chosen from all surveyed girls. There were four hundred females chosen in all and the respondents were initially divided into urban, sub-urban, and rural areas based on their geographic location.

3. results AND DISCUSSION

The demographic divisions of the 400 datasets collected are given in Table 1.
Table 1: Descriptive statistics of Nutritional Status of the respondents of control group
	Category
	Response
	Frequency
	Percent
	Cumulative Percent

	Frequency of Meal that includes all essential food groups (carbohydrates, proteins, fats, vitamins, and minerals)
	Always
	0
	0
	0

	
	Often
	20
	10.0
	10.0

	
	Sometimes
	122
	61.0
	71.0

	
	Rarely
	47
	23.5
	94.5

	
	Never
	11
	5.5
	100.0

	Servings of Fruits & Vegetables
	5 or more servings
	0
	0
	0

	
	3–4 servings
	49
	24.5
	24.5

	
	1–2 servings
	105
	52.5
	77.0

	
	None
	46
	23.0
	100.0

	Frequency of Fast Food
	More than once a day
	27
	13.5
	13.5

	
	Once a day
	87
	43.5
	57.0

	
	A few times a week
	67
	33.5
	90.5

	
	Once a week or less
	19
	9.5
	100.0

	Water Intake per Day
	More than 8 glasses
	11
	5.5
	5.5

	
	6–8 glasses
	58
	29.0
	34.5

	
	3–5 glasses
	111
	55.5
	90.0

	
	Less than 3 glasses
	20
	10.0
	100.0

	Beverage Consumed Frequently
	Water
	11
	5.5
	5.5

	
	Fresh Fruit Juice
	59
	29.5
	35.0

	
	Soft Drinks/Soda
	121
	60.5
	95.5

	
	Tea/Coffee
	9
	4.5
	100.0

	Dietary Supplements Use
	Yes
	9
	4.5
	4.5

	
	Sometimes
	66
	33.0
	37.5

	
	No
	125
	62.5
	100.0

	Dairy Consumption
	Everyday
	38
	19.0
	19.0

	
	A few times a week
	136
	68.0
	87.0

	
	Rarely
	26
	13.0
	100.0

	Decision to Eat
	Based on nutritional value
	0
	0
	0

	
	Based on taste preference
	103
	51.5
	51.5

	
	Based on convenience
	77
	38.5
	90.0

	
	Based on availability at home
	20
	10.0
	100.0

	Experience Health Issues (Nutrition)
	Yes
	66
	33.0
	33.0

	
	Sometimes
	125
	62.5
	95.5

	
	Rarely
	9
	4.5
	100.0

	
	No
	0
	0
	100.0

	Frequency of Home-cooked Meals
	Everyday
	115
	57.5
	57.5

	
	A few times a week
	76
	38.0
	95.5

	
	Rarely
	9
	4.5
	100.0



The nutritional status of respondents in the control group reveals several important dietary patterns. A majority (61%) reported eating meals “sometimes,” while only 10% ate meals “often,” and 23.5% ate “rarely,” indicating irregular meal frequency for many participants. Regarding fruit and vegetable intake, over half (52.5%) consumed 1–2 servings daily, but nearly a quarter (23%) did not consume any servings at all, suggesting inadequate intake of these essential food groups. Fast food consumption was relatively high, with 13.5% eating fast food more than once a day and 43.5% consuming it once daily.
Water intake also showed variation, with more than half (55.5%) drinking only 3–5 glasses per day, and just 5.5% drinking the recommended more than 8 glasses. Interestingly, soft drinks and soda were the most frequently consumed beverages for 60.5% of respondents, while only 5.5% primarily drank water. Dietary supplements were taken regularly by only 4.5%, with one-third (33%) taking them sometimes. Dairy consumption was common, with 68% consuming dairy a few times a week and 19% daily.
When making food choices, over half (51.5%) based their decisions on taste preference, and 38.5% on convenience, indicating that health considerations may be secondary for many. Health issues related to nutrition were reported sometimes by 62.5% of respondents, with only 33% acknowledging consistent problems. Finally, the majority (57.5%) ate home-cooked meals daily, with 38% doing so a few times a week, reflecting a generally positive trend in home cooking despite other dietary concerns. These findings suggest that while many respondents engage in some healthy eating behaviors, such as regular home-cooked meals and moderate dairy consumption, there is room for improvement in meal frequency, fruit and vegetable intake, water consumption, and reducing fast food and soft drink intake to promote better nutritional health.

Table 2: Descriptive statistics of Nutritional Knowledge of the respondents of control group
	Category
	Response
	Frequency
	Percent
	Cumulative Percent

	Best Balanced Diet
	Includes only fruits and vegetables
	20
	10.0
	10.0

	
	Includes carbs, proteins, fats, vitamins, and minerals appropriately
	57
	28.5
	38.5

	
	Avoids all fats and sugars
	67
	33.5
	72.0

	
	Focuses only on high-protein foods
	56
	28.0
	100.0

	Source of Protein
	Rice
	29
	14.5
	14.5

	
	Chicken
	162
	81.0
	95.5

	
	Butter
	9
	4.5
	100.0

	Function of Vitamins & Minerals
	Provide energy
	84
	42.0
	42.0

	
	Build and repair muscles
	76
	38.0
	80.0

	
	Support overall body functions like immunity and bone health
	40
	20.0
	100.0

	Best Source of Iron
	Milk
	49
	24.5
	24.5

	
	Spinach
	140
	70.0
	94.5

	
	Rice
	11
	5.5
	100.0



The nutritional knowledge among respondents in the control group (Table 2) shows a varied understanding of key dietary concepts. When asked about what constitutes the best balanced diet, only 28.5% correctly identified that it includes an appropriate mix of carbohydrates, proteins, fats, vitamins, and minerals. However, a significant portion of respondents held misconceptions: 33.5% believed a balanced diet avoids all fats and sugars, while 28% thought it should focus solely on high-protein foods, and 10% incorrectly considered it to include only fruits and vegetables.
Regarding sources of protein, a majority (81%) correctly identified chicken as a protein source, whereas a smaller percentage incorrectly named rice (14.5%) or butter (4.5%). When asked about the function of vitamins and minerals, 42% thought their primary role is to provide energy, 38% recognized their role in building and repairing muscles, and only 20% understood their function in supporting overall body processes such as immunity and bone health.
In terms of the best source of iron, 70% correctly identified spinach, while 24.5% selected milk, and 5.5% chose rice. These responses indicate a reasonable awareness of iron sources but also highlight some confusion regarding the nutritional roles of various foods.
While there is some accurate knowledge among respondents, especially about protein sources and iron, there are notable misconceptions regarding balanced diets and the functions of vitamins and minerals. This suggests a need for enhanced nutrition education to address these gaps and promote better understanding of comprehensive dietary principles.

Table 3: Descriptive statistics of Nutritional Status of the respondents of Intervention group
	Category
	Response
	Frequency
	Percent
	Cumulative Percent

	Frequency of Meal that includes all essential food groups (carbohydrates, proteins, fats, vitamins, and minerals)
	Always
	93
	46.5
	46.5

	
	Often
	96
	48.0
	94.5

	
	Sometimes
	11
	5.5
	100.0

	
	Rarely
	0
	0
	100.0

	
	Never
	0
	0
	100.0

	Servings of Fruits & Vegetables
	5 or more servings
	145
	72.5
	72.5

	
	3-4 servings
	55
	27.5
	100.0

	
	1-2 servings
	0
	0
	100.0

	
	None
	0
	0
	100.0

	Frequency of Fast Food
	More than once a day
	0
	0
	0

	
	Once a day
	0
	0
	0

	
	A few times a week
	55
	27.5
	27.5

	
	Once a week or less
	145
	72.5
	100.0

	Water Intake Per Day
	More than 8 glasses
	62
	31.0
	31.0

	
	6–8 glasses
	129
	64.5
	95.5

	
	3–5 glasses
	9
	4.5
	100.0

	
	Less than 3 glasses
	0
	0
	100.0

	Beverage Consumed Frequently
	Water
	103
	51.5
	51.5

	
	Fresh Fruit Juice
	97
	48.5
	100.0

	
	Soft Drinks/Soda
	0
	0
	100.0

	
	Tea/Coffee
	0
	0
	100.0

	Dietary Supplements Use
	Yes
	132
	66.0
	66.0

	
	Sometimes
	60
	30.0
	96.0

	
	No
	8
	4.0
	100.0

	Dairy Consumption
	Everyday
	173
	86.5
	86.5

	
	A few times a week
	27
	13.5
	100.0

	
	Rarely
	0
	0
	100.0

	Decision to Eat Based On
	Based on nutritional value
	184
	92.0
	92.0

	
	Based on taste preference
	8
	4.0
	96.0

	
	Based on convenience
	0
	0
	96.0

	
	Based on availability at home
	8
	4.0
	100.0

	Experienced Health Issues
	Yes
	0
	0
	0

	
	Sometimes
	0
	0
	0

	
	Rarely
	57
	28.5
	28.5

	
	No
	143
	71.5
	100.0

	Frequency of Home-cooked Meals
	Everyday
	159
	79.5
	79.5

	
	A few times a week
	41
	20.5
	100.0

	
	Rarely
	0
	0
	100.0



The nutritional status (Table 3) of the intervention group reveals notably healthier eating habits compared to typical dietary patterns. Nearly all respondents reported regular meal frequency that includes all essential food groups (carbohydrates, proteins, fats, vitamins, and minerals), with 46.5% eating meals always and another 48% eating often, indicating consistent meal consumption. A substantial majority (72.5%) consumed five or more servings of fruits and vegetables daily, while the remaining 27.5% had 3 to 4 servings, showing strong adherence to recommended intake levels.
Fast food consumption was relatively low, with 72.5% eating fast food once a week or less, and only 27.5% reporting a few times per week, suggesting a conscious effort to limit unhealthy food intake. Water consumption was also adequate; 31% drank more than eight glasses daily and 64.5% consumed 6 to 8 glasses, reflecting good hydration practices.
Regarding beverage preferences, just over half (51.5%) primarily consumed water, while 48.5% preferred fresh fruit juice, both healthier options compared to sugary drinks. Dietary supplement use was high, with 66% regularly taking supplements and 30% using them sometimes, indicating awareness of nutritional needs.
Dairy intake was frequent, with 86.5% consuming dairy every day, contributing to adequate calcium and protein intake. Impressively, 92% made food choices based on nutritional value rather than taste or convenience, demonstrating a health-conscious mindset. Most respondents (71.5%) reported no health issues related to nutrition, and 28.5% experienced such issues rarely, suggesting good overall health.
A strong preference for home-cooked meals was evident, with nearly 80% eating home-cooked food every day and the remainder a few times a week, which generally supports better nutritional quality. The intervention group exhibits healthy dietary practices, with frequent meals, high fruit and vegetable intake, moderate fast-food consumption, good hydration, use of dietary supplements, and a strong emphasis on nutritional value when making food choices. These behaviors are likely to positively impact their nutritional status and general well-being.

Table 4: Descriptive statistics of Nutritional Knowledge of the respondents of Intervention group
	Category
	Response
	Frequency
	Percent
	Cumulative Percent

	“Best Balanced Diet
	Includes only fruits and vegetables
	0
	0
	0

	
	Includes carbohydrates, proteins, fats, vitamins, and minerals appropriately
	153
	76.5
	76.5

	
	Avoids all fats and sugars
	47
	23.5
	100.0

	
	Focuses only on high-protein foods
	0
	0
	100.0

	Source of Protein
	Rice
	0
	0
	0

	
	Chicken
	189
	94.5
	94.5

	
	Butter
	11
	5.5
	100.0

	Function of Vitamins & Minerals
	Provide energy
	0
	0
	0

	
	Build and repair muscles
	65
	32.5
	32.5

	
	Support overall body functions like immunity and bone health
	135
	67.5
	100.0

	Best Source of Iron
	Milk
	11
	5.5
	5.5

	
	Spinach
	189
	94.5
	100.0”

	
	Rice
	0
	0
	100.0



The nutritional knowledge among respondents in the intervention group (Table 4) appears to be quite strong and well-informed. A significant majority, 76.5%, correctly identified that the best balanced diet includes an appropriate combination of carbohydrates, proteins, fats, vitamins, and minerals, reflecting a good understanding of balanced nutrition. Meanwhile, 23.5% believed that a balanced diet involves avoiding all fats and sugars, indicating some misconceptions but overall awareness.
Regarding sources of protein, an overwhelming 94.5% correctly recognized chicken as a primary source, while only a small minority (5.5%) incorrectly identified butter, which is primarily a fat source, showing mostly accurate knowledge in this area.
When asked about the function of vitamins and minerals, 67.5% correctly understood their role in supporting overall body functions such as immunity and bone health, which shows a broader awareness of micronutrients’ importance. However, 32.5% focused more narrowly on their role in building and repairing muscles, which, while partly true, reflects a less comprehensive understanding.
For the best source of iron, 94.5% of respondents correctly identified spinach, a rich plant-based iron source, while only 5.5% chose milk, which is a poor source of iron. This suggests strong knowledge about iron-rich foods. The intervention group demonstrates a high level of nutritional knowledge, particularly in understanding balanced diets, protein sources, and micronutrient functions, which is likely to support healthier eating habits and informed dietary choices.
To compare between control group and intervention group on student’s opinion regarding nutritional status and eating behaviour of adolescent girls, independent t-test was conducted.

Table 5: Group Statistics
	Group Statistics

	 
	Group
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Student Opinion
	Control Group
	200
	1.7321
	.28099
	.01987

	
	Intervention Group
	200
	4.2971
	.28905
	.02044



Table 7: T-test results
	Independent Samples Test

	 
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Student Opinion
	Equal variances assumed
	6.236
	.013
	-89.985
	398
	.000
	-2.56500
	.02850
	-2.62104
	-2.50896

	
	Equal variances not assumed
	 
	 
	-89.985
	397.68
	.000
	-2.56500
	.02850
	-2.62104
	-2.50896



The comparison between the control group and the intervention group regarding students' opinions on the nutritional status and eating behaviour of adolescent girls reveals a significant difference, as shown in Tables 6 and 7.
In Table 5(Group Statistics), the control group (n = 200) has a mean score of 1.73 with a standard deviation of 0.28, indicating relatively low agreement or positive opinion on the nutritional status and eating behaviour. In contrast, the intervention group (n = 200), which likely received some form of nutritional education or intervention, shows a much higher mean score of 4.30 with a similar standard deviation of 0.29. This suggests a substantially more favorable opinion towards nutritional status and eating behaviour among students in the intervention group.
The independent samples t-test results in Table 7 confirm the statistical significance of this difference. Levene’s test for equality of variances yielded an F value of 6.236 with a p-value of 0.013, indicating that the assumption of equal variances is slightly violated, so the more conservative "equal variances not assumed" t-test result is considered. The t-test shows a very large t-value of -89.985 with degrees of freedom around 398 and a p-value of .000 (less than 0.001), indicating a highly significant difference between the groups. The mean difference of -2.565 (with a very narrow 95% confidence interval from -2.62 to -2.51) confirms that the intervention group’s opinions are significantly more positive than those of the control group. These results strongly suggest that the intervention had a substantial positive impact on students’ perceptions of the nutritional status and eating behaviour of adolescent girls. This highlights the effectiveness of the intervention in improving awareness or attitudes related to nutrition and eating habits in this population.

This study focused on analysing the instructional methods on the dietary status and the food habits of adolescent girls. This was done by comparing the responses from control group and intervention group respondents. Adolescence is a period of transition when the individual changes physically and psychologically from a child into adult. The period of adolescence is accomplished by its profound changes in growth rates, body composition and marked physiological and endocrinal changes. Frequent snacking, irregular meal timing, routine food intake while engaged in other activities, and an emotional eating tendency also existed within the control group. Taste, convenience, social pressures, and not nutritional value, most prominently drove food selection, which replicated trends commonly observed during adolescence (Gillison et al., 2022). Conversely, the intervention group showed more self-regulated eating behaviours like having regular meal times, prioritizing breakfast, taking healthy food in moderation, and selecting sensible snacks. It was observed that the respondents after intervention there were self-regulation of the dietary plan. This was also seen that adolescent peer influence in social media environments spans the spectrum of healthy eating to eating disorders. Strategic network-driven approaches should be considered for engaging adolescents in the promotion of positive dietary behaviors (Chung et al., 2021). 
Nutritional problems are prevalent among adolescents where many adolescents’ experience undernutrition. The problem of adolescent malnutrition is spreading across the globe. Adolescence is a crucial time for fostering good food and health behaviours, since behaviours learned then often persist into adulthood. Nutritional awareness is important today as many young girls and women are malnourished and anaemic. Due to lack of accurate information and proper guidance, adolescents are prone to various nutritional morbidities. They do not have proper knowledge about their nutritional requirements; inadequate knowledge may cause various health problems. The findings suggested that compared to the control group the intervention group has better nutritional status due to the nutritional education imparted among the respondents. The dietary habits of the intervention group also improved after the intervention. This means that targeted teaching strategies can contribute substantially to increasing adolescents' nutrition knowledge, attitudes, and awareness. The intervention was observed to be effective in enhancing positive attitude among the respondents towards nutritional intake (Al-Mahrouqi, 2019; Woodman, 2023).

4. Conclusion

Analysing the teaching strategies regarding the nutritional status and eating habits of adolescent girls was the main goal of this project.  This was accomplished by contrasting the responses from respondents in the control and intervention groups.  Adolescence is a time of transition during which a person transforms from a kid into an adult, both physically and mentally.  Adolescence is characterised by significant changes in body composition, growth rates, and physiological and endocrine processes.  Adolescents frequently suffer from nutritional issues, with many of them suffering from undernutrition.  Malnutrition among adolescents is becoming a global issue.  Because behaviours acquired throughout adolescence frequently carry over into adulthood, this stage is critical for promoting healthy eating habits. Given the high rate of malnutrition and anaemia among young girls and women today, nutritional awareness is crucial.  Adolescents are susceptible to a number of dietary morbidities as a result of inadequate information and guidance.  They lack basic understanding about their nutritional needs, which can lead to a number of health issues.  It was found that the intervention was successful in improving the respondents' favourable attitudes towards dietary consumption. Overall, special educational interventions for adolescents can serve as a potent foundation for lifelong health-enhancing behaviors, and hence the necessity to incorporate nutrition education into both formal and informal education.
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