


  
A LONGITUDINAL STUDY ON NUTRITIONAL ASSESSMENT OF MATERNAL AND INFANTS (<1 YEAR) OF SELECTED URBAN AREAS IN VIJAYAPURA DISTIRCT, KARNATAKA, INDIA 
Abstract
Background: Malnutrition remains a major concern in India, with high stunting rates in Karnataka, particularly in Vijayapura. Proper breastfeeding and complementary feeding are crucial for infant growth, yet gaps in maternal knowledge persist. This study assesses maternal and infant nutrition and evaluates the impact of a nutrition education intervention.
Methods: A random sampling method was used to select 100 lactating mothers from rural Vijayapura. Data on socio-demographics, dietary intake, and breastfeeding practices were collected using a structured questionnaire. Maternal and infant nutritional status was assessed through anthropometric measurements and a 24-hour dietary recall. A nutrition education intervention was conducted, and its impact was evaluated through pre- and post-assessments.
Results: The study evaluated the socio-demographic characteristics, nutritional status, and breastfeeding knowledge, attitude, and practices of respondents. Most were housewives (78%), with a majority (54%) following a non-vegetarian diet, and all received Anganwadi supplements. While 100% had awareness of exclusive breastfeeding, misconceptions about its benefits persisted. Positive attitudes were observed, yet only 28% initiated breastfeeding within the first hour. Anthropometric assessments indicated that 60% of infants had normal weight-for-age, but stunting and underweight cases were noted. Post-intervention, improvements were seen in mothers' knowledge and breastfeeding practices.
Conclusion: The intervention significantly improved mothers' breastfeeding knowledge and practices, leading to better infant nutrition outcomes. However, early initiation and exclusive breastfeeding adherence still need further reinforcement.
Keywords: Breastfeeding, Maternal Nutrition, Infant Growth, Socioeconomic Status, Nutritional Interventions, RDA, WHO Growth Standards.
 Introduction: Malnutrition remains a critical public health challenge, significantly affecting maternal and child health outcomes in India. Among various forms of malnutrition, stunting is a key indicator of chronic under nutrition, characterized by a height-for-age measurement below two standard deviations from the World Health Organization (WHO) Child Growth Standards median (WHO, 2006). Stunting results from inadequate maternal nutrition, intrauterine growth retardation, suboptimal breastfeeding practices, and repeated infections, leading to irreversible consequences such as impaired cognitive and physical development, increased susceptibility to infections, and a higher risk of chronic diseases later in life (Black et al., 2013; Rigo et al., 2001). Additionally, research suggests that children who experience early-life stunting followed by rapid weight gain in later years are more prone to obesity and metabolic disorders, perpetuating a cycle of malnutrition and poor health outcomes (Victora et al., 2008; Christian et al., 1989).
Despite nationwide programs such as the Integrated Child Development Services (ICDS) and the Mid-Day Meal Scheme, under nutrition remains prevalent in India. The National Family Health Survey (NFHS-5, 2019–21) reported that 35.5% of children under five years are stunted, 32.1% are underweight, and 19.3% suffer from wasting (MoHFW, 2021). These figures are even more concerning in Karnataka, particularly in Vijayapura, where stunting rates exceed 40%, indicating severe nutritional challenges (NFHS-5, 2021). Furthermore, India faces a triple burden of malnutrition—under nutrition, micronutrient deficiencies, and rising obesity—necessitating region-specific interventions that address the diverse nutritional needs of vulnerable populations (Pereira-da-Silva et al., 2019).
[bookmark: _GoBack]Breastfeeding and complementary feeding practices play a crucial role in shaping infant growth and development. According to NFHS-5, only 41.8% of Indian infants initiate breastfeeding within the first hour of birth, and just 63.7% receive exclusive breastfeeding for six months (MoHFW, 2021; Naja et al., 2016). Delayed initiation of breastfeeding and improper complementary feeding contribute to malnutrition, further exacerbating health disparities among infants in urban and rural communities. The nutritional status of lactating mothers also directly impacts infant health, highlighting the need for targeted interventions focusing on maternal diet, feeding knowledge, and socio-economic determinants. The NITI Aayog (2022) report revealed that Vijayapura alone accounts for 103,806 stunted children, 33,924 wasted children, 88,201 underweight children, and 132,459 cases of anemia. While child wasting declined by 4% between 2016 and 2020, stunting and anemia showed only marginal improvements, signifying persistent nutritional challenges that require urgent attention (Higgins et al., 1982).
This longitudinal study aims to assess the nutritional status of lactating mothers and infants (<1 year) in selected urban areas of Vijayapura district, Karnataka, India. The research focuses on evaluating maternal anthropometric measurements, infant growth parameters, and maternal knowledge, attitudes, and practices (KAP) related to breastfeeding and complementary feeding before and after an intervention. By analyzing the impact of nutrition education on improving maternal awareness and feeding practices, this study seeks to provide evidence-based recommendations for enhancing maternal and child nutrition outcomes in urban Karnataka. The specific objectives include:
· Assessing the socioeconomic and nutritional status of lactating mothers and infants.
· To study knowledge, attitude and practices of breastfeeding and practices of complementary feeding and studying the impact of interventions.
Materials and Methods
A random sampling method was employed to select 100 lactating mothers aged 18–35 years with infants aged 0–12 months from selected rural areas of Vijayapura district. Study Respondents were chosen through Anganwadi centers, primary health centers (PHCs), and village health camps. The study objectives were thoroughly explained to the respondents, and informed consent was obtained before initiating the study.
A structured questionnaire was used to collect information on the respondents' age, education, occupation, family structure, family size, and annual income. The knowledge, attitude, and practices (KAP) of the respondents regarding breastfeeding and weaning foods were assessed using a structured questionnaire.
The nutritional status of the lactating mothers was assessed using the 24-hour dietary recall method for three consecutive days, avoiding holidays, festivals, and any special occasions. Anthropometric measurements, including height and weight, were recorded. The infants’ nutritional status was assessed using anthropometric measurements such as height, weight, and head circumference (Jelliffe, 1966). Weight was measured using an infant weighing scale with an accuracy of 0.2 kg, while length/height was recorded using an infant meter with a precision of up to 0.1 cm. Head circumference was measured using a flexible, non-stretchable measuring tape to ensure consistency in data collection. Anthropometric measurements were recorded every month for up to seven months.
During the study period, four to five nutrition education intervention (NEI) training camps were conducted at nearby Anganwadi centers. The intervention included various teaching methods such as demonstrations, discussions, and visual aids (posters, charts, and locally available food models). NEI sessions were conducted in the regional language to enhance understanding. KAP assessment was conducted both before and after the nutrition education intervention to evaluate its impact. 
Results: Table no. 1 presents the socio-demographic profile of respondents, revealing a predominantly young population, with 96% aged 18-30 years. The majority (69%) are Hindus, followed by Muslims (29%) and Christians (2%). A significant proportion (72%) resides in joint families. 
Education levels indicate that 58% hold a degree, while none reported having only primary education. Occupationally, 78% of respondents are housewives, with limited employment in government (5%) and non-government (15%) sectors. Income distribution highlights that 47% earn above ₹30,000, while 1% earn below ₹10,000, indicating economic disparities within the community.
Table No.1: Socio economic profile of the Respondents
	Characteristics
	Particulars
	Number of Respondents
	Percentage
(%)

	Age of Respondent (Years)
	18-25
	55.0
	55.00

	
	26-30
	41.0
	41.00

	
	31-35
	04.00
	04.00

	
	>35
	00.0
	0.00

	
	Total
	100
	100

	Religion
	Hindu
	69.0
	69.00

	
	Christian
	2.00
	2.00

	
	Muslim
	29.0
	29.00

	
	Others
	0.00
	0.00

	
	Total
	100
	100

	Nature of family
	Nuclear
	28.0
	28.00

	
	Joint
	72.0
	72.00

	
	Total
	100
	100

	Education
	Illiterate
	0.00
	00

	
	Primary
	0.00
	00

	
	High school
	16.0
	16.00

	
	PUC
	15.0
	15.00

	
	Degree
	58.0
	58.00

	
	Diploma
	0.00
	00.00

	
	>Degree
	11.00
	11.00

	
	Total
	100
	100.00

	Occupation
	House wives 
	78.0
	78.00

	
	Labor
	2.00
	2.00

	
	Govt-employee
	5.00
	5.00

	
	Non-Govt employee
	15.0
	15.00

	
	Total
	100
	100.00

	Monthly income
   
 
 
 
	5000-10000
	1.00
	1.00

	
	10000-20000
	16.0
	16.00

	
	20000-30000
	36.0
	36.00

	
	30000 and above
	47.0
	47.00

	
	Total
	100
	100



Table No. 02:  Nutritional information of the Respondents
	Characteristics
	Particulars
	Number of Respondents (N=100)
	Percentage (%)

	Type of food habit
	Vegetarian
	32
	32.00

	
	Non-vegetarian
	54
	54.00

	
	Eggetarian
	14
	14.00

	Number of meals per day
	1
	00
	00

	
	2
	00
	00

	
	3
	100
	100

	
	4
	00
	00

	Are you getting supplements from Anganwadi?
	yes
	100
	100

	
	No
	00
	00



The data presented in table no. 2 shows the dietary habits of the respondents, majority (54%) of the respondents were non vegetarian, followed by (32%) vegetarians and (14%) eggetarians. Coming to number of meals per day All 100 percent respondents were consuming three meals per day. Additionally, all the (100%) respondents confirmed that they were receiving nutritional supplements from Anganwadi centers.
The body Mass index (BMI) classification of respondents revealed a significant variation in nutritional status, (Fig 1) Among the 100 respondents  15 percent of respondents were underweight (BMI <18.5), 30% had an ideal BMI (18.5-22.9)  and  overweight or obese. 10 percent were classified as Obese grade II (BMI ≥ 30).
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                                               Fig 1:   Classification of Respondents according to BMI


Fig 2: Mean Nutrients intake and Adequacy of the Respondents	
Fig 2 shows that Mean Nutrient Intake and Adequacy the average energy intake was 1418.22 kcal, covering 69.64% of the RDA, Protein intake (94.87% adequacy) was satisfactory, but fat intake (53.69%) was lower than recommended levels. Iron (68.89%) and calcium (34.7%) intake were inadequate; similarly, vitamin C intake (26.85%) was below recommended levels. 
Table No 3: Knowledge of Respondents regarding breast feeding 
	Characteristics
	Particulars
	Number of Respondents
(N=100)
	Percentage (%)

	Have you heard about exclusive breast feeding
	YES
	100
	100

	
	NO
	0.00
	00

	Did you receive any counselling/ information on breast feeding during postnatal period 
	YES
	100
	100

	
	NO
	0.00
	00

	If yes then which was/were the sources?
	Mother
	67.0
	67.00

	
	Media
	0.00
	00

	
	Hospital /Asha worker
	33.0
	33.00

	
	Relative
	0.00
	00

	Duration of exclusive breast feeding
	3 months
	0.00
	00

	
	6months
	0.00
	00

	
	9months
	0.00
	00

	
	12months
	100
	100

	Your opinion regarding colostrum?
	Good for health
	100
	100

	
	No should be discarded
	0.00
	00

	
	Don’t know
	0.00
	00

	What are the advantages of breast milk?
	Nutritious
	100
	100

	
	Protective
	0.00
	00

	
	Economic
	0.00
	00

	
	Good for mother
	0.00
	00

	
	All above
	0.00
	00


 
The knowledge assessment of respondents regarding breastfeeding revealed that all 100 percent respondents were aware of exclusive breastfeeding (Table 3). Similarly all respondents reported that they had received counseling or information on breast feeding. Among the source of information, 67 percent of respondents said that their mother as a source for knowledge, 33 percent received from hospital or ASHA workers and none of the respondent’s mentioned media or relative as source of knowledge for breastfeeding.        
 Regarding the duration of exclusive breastfeeding, all respondents were (100%) continued breast feeding for 12 months. All 100 percent respondent recognized colostrum as beneficial for health. In terms of the advantages of breast milk, all respondents (100%) identified it as nutritious; however, none acknowledged its protective, economic, or maternal health benefits, nor did they recognize the combination of all benefits.

Table 4:  Attitude of the respondents towards breast feeding     
	
Q.No
	
Questions
	Urban (N=100)
	Chi-square
	Significance

	
	
	Strong
Disagree
	Disagree
	Neutral
	Agree
	Strong
agree
	P value
	

	1
	Formula feeding is more convenient than the breast feeding
	100
	0
	0
	0
	0
	NA
	NS

	2
	Breast feeding increases infant and mother bonding
	0
	0
	0
	0
	100
	NA
	NS

	3
	Breast fed babies are healthier and stronger than the formula fed babies
	0
	1
	56
	27
	16
	NA
	NS

	4
	Formula feeding is the better choice if the mother plans to go back to her work
	0
	15
	44
	41
	0
	0.00
	*

	5
	Mother who formula feeds miss one of the great joys of motherhood
	0
	0
	0
	0
	100
	NA
	NS

	6
	Breast fed babies are more likely to be over fed than formula fed babies
	0
	11
	50
	36
	3
	NA
	NS

	7
	Breast milk is the ideal food for babies
	0
	0
	0
	0
	100
	NA
	NS

	8
	Breast milk is more easily digested than formulas milk
	0
	0
	0
	39
	61
	NA
	NS

	9
	Breast milk is cheaper than formula milk
	0
	12
	35
	37
	16
	0.00
	*

	10
	Benefit of breast feeding last only as long as the babies breast
	3
	70
	24
	3
	0
	0.00
	*



     The attitude of respondents towards breastfeeding was assessed through a set of statements, and their responses are presented in Table 4. A strong positive attitude toward breastfeeding was observed among respondents. All 100 percent of respondents strongly agreed that breastfeeding increases infant-mother bonding, that breast milk is the ideal food for babies, and that mothers who formula-feed miss one of the great joys of motherhood. Additionally, 61 percent strongly agreed and 39 percent agreed that breast milk is more easily digested than formula milk.
Regarding the health benefits of breastfeeding, a majority of respondents (56% remained neutral, 27% agreed, and 16% strongly agreed) that breastfed babies are healthier and stronger than formula-fed babies. In contrast, opinions were divided on whether formula feeding was a better choice for working mothers; 15 percent disagreed, 44 percent were neutral, and 41percent agreed, with the association being statistically significant (P=0.00). Similarly, when asked whether breast milk is cheaper than formula milk, responses varied, with 12 percent disagreeing, 35 percent being neutral, 37 percent agreeing, and 16 percent strongly agreeing, again showing a significant association (P=0.00).
There was a misconception regarding the long-term benefits of breastfeeding, as 70 percent of respondents disagreed and 24 percent remained neutral on whether the benefits of breastfeeding last only as long as the baby is breastfed, making this a statistically significant response (P=0.00).
Interestingly, when asked if breastfed babies are more likely to be overfed than formula-fed babies, 50 percent remained neutral, 36 percent agreed, 11 percent disagreed, and 3 percent strongly agreed, indicating uncertainty among respondents on this aspect.
      Table No 5: Practice of Respondents regarding breast feeding
	Characteristics
	Particulars
	Number of Respondents
(N=100)
	Percentage (%)

	When did you initiate breast feeding?
	Within 1hr
	28
	28.00

	
	1-4 hrs
	66
	66.00

	
	After 2days
	06
	06.00

	
	After 5 days
	00
	00

	How often do you feed your baby?
	Every 2hrs
	61
	61.00

	
	3-4 hrs
	00
	00

	
	Whenever baby cries
	39
	39.00

	
	On demand
	00
	00

	Have you given colostrum’s to your baby soon after delivery?
	Yes
	99
	99.00

	
	No
	01
	01.00

	Did your child receive anything before put to the breast?
	Yes
	13
	13.00

	
	No
	87
	87.00

	If yes, what was given to the child?
	Sugar water
	04
	04.00

	
	Honey
	02
	02.00

	
	Plain water
	07
	07.00

	
	Cow’s milk
	00
	00



The breastfeeding practices of respondents were assessed, and the findings are presented in Table 5. The timing of breastfeeding initiation varied among respondents. A majority (66%) initiated breastfeeding within 1 to 4 hours after birth, while 28 percent started within the first hour, which is the recommended practice. However, 6 percent delayed breastfeeding initiation for more than two days, which could impact early bonding and colostrum intake.
Regarding feeding frequency, 61 percent of mothers breastfed their babies every 2 hours, while 39 percent breastfed whenever the baby cried. Notably, none of the respondents reported feeding every 3–4 hours or exclusively on demand. A positive practice was observed regarding colostrum feeding, as 99 percent of respondents provided colostrum to their newborns soon after delivery, recognizing its essential role in immunity and nutrition. However, 1 percent of mothers did not give colostrum, indicating a need for further education on its importance. When asked if their child received anything before being put to the breast, 13 percent of respondents reported giving pre-lacteal feeds, while 87 percent did not. Among those who provided pre-lacteal feeds, 4 percent gave sugar water, 2 percent gave honey, and 7 percent gave plain water, while no respondents reported giving cow’s milk.
The introduction of complementary foods within the first six months of an infant's life was assessed among the respondents. The results indicate that 77 percent of mothers exclusively breastfed their infants for the recommended six months, while 23 percent introduced other foods or liquids before six months. Among those who introduced alternative feeding, all (23%) provided formula milk, while none introduced fruit juices, cereals/porridge, or cow’s milk.
Table No. 06: Mean Anthropometric Measurements of infants with WHO Standards                                                                                   
	Male infants (N=55)

	Age Group (months)
	Weight (kg)
	Height (cm)
	Head Circumference (cm)

	
	Mean
	WHO Range
(5th-95th percentile)
	Mean
	WHO Range
(5th-95th percentile)
	Mean
	WHO Range (5th-95th percentile)

	0-3 (N=46)
	3.73
	4.6 - 6.8
	54.32
	50.8 - 62.1
	40.90
	37.8 - 43.4

	3-6 (N=07)
	4.61
	6.2 - 8.9
	54.32
	57.5 - 67.5
	26.78
	41.6 - 47.1

	6-9 (N=01)
	5.70
	7.6 - 10.3
	0.00
	62.8 - 72.3
	0.00
	43.8 - 49.1

	9-12 (N=01)
	7.00
	8.7 - 11.6
	55.00
	66.1 - 75.5
	24.00
	45.0 - 50.2

	Female infants (N= 45)

	0-3(N=32)
	3.69
	4.5 - 6.7
	54.33
	50.7 - 62.0
	28.88
	37.5 - 43.1

	3-6(N=11)
	4.63
	6.0 - 8.7
	52.50
	57.3 - 67.4
	28.50
	41.2 - 46.8

	6-9(N=02)
	5.30
	7.3 - 10.0
	57.00
	62.3 - 71.8
	31.33
	43.4 - 48.7

	9-12 (N=00)
	0.00
	8.4 - 11.3
	0.00
	65.4 - 74.9
	0.00
	44.6 - 49.9



The mean anthropometric measurements of male and female infants were compared against the WHO growth standards (5th–95th percentile range) to assess their growth patterns (Table no.6). Total Male Infants (N=55):0–3 months (N=46): The mean weight (3.73 kg) was lower than the WHO range (4.6–6.8 kg), indicating potential growth faltering. The mean height (54.32 cm) was within the WHO range (50.8–62.1 cm), and the head circumference (40.90 cm) was also within the standard (37.8–43.4 cm).
3–6 months (N=07): The mean weight (4.61 kg) was below the WHO range (6.2–8.9 kg), while the mean height (54.32 cm) was also lower than the WHO standard (57.5–67.5 cm). The mean head circumference (26.78 cm) was significantly lower than the WHO range (41.6–47.1 cm), indicating possible under nutrition or measurement discrepancies.6–9 months (N=01): The mean weight (5.70 kg) was below the WHO range (7.6–10.3 kg), while no height and head circumference data were recorded.
9–12 months (N=01): The mean weight (7.00 kg) was below the WHO range (8.7–11.6 kg), and the mean height (55.00 cm) was significantly lower than the WHO range (66.1–75.5 cm). The mean head circumference (24.00 cm) was also lower than the standard (45.0–50.2 cm), suggesting possible growth retardation.
Female Infants (N=45):0–3 months (N=32): The mean weight (3.69 kg) was lower than the WHO range (4.5–6.7 kg), while the mean height (54.33 cm) was within the normal range (50.7–62.0 cm). The mean head circumference (28.88 cm) was lower than the WHO range (37.5–43.1 cm), raising concerns about potential nutritional deficiencies. 3–6 months (N=11): The mean weight (4.63 kg) was below the WHO range (6.0–8.7 kg), and the mean height (52.50 cm) was also lower than the WHO range (57.3–67.4 cm). The mean head circumference (28.50 cm) was lower than the WHO standard (41.2–46.8 cm), further indicating possible inadequate growth.
6–9 months (N=02): The mean weight (5.30 kg) was below the WHO standard (7.3–10.0 kg), and the mean height (57.00 cm) was also on the lower side compared to the WHO range (62.3–71.8 cm). The mean head circumference (31.33 cm) was significantly lower than the WHO range (43.4–48.7 cm). 
Table 7. Mean Growth indices values of Male Infants
	Male infant Urban N=30
	
	

	Age Group
(months)
	Measurements
	M1
	M2
	M3
	M4
	M5
	M6
	Growth Rate
	P value
	Significance

	0-3
	Weight (kg)
	3.4
	3.9
	4.2
	4.4
	4.6
	5.0
	1.47
	0.000
	*

	
	Height (cm)
	50.5
	51.5
	52.5
	53.0
	53.5
	54.5
	1.08
	0.000
	*

	
	Head Circumference(cm)
	34.2
	34.7
	35.2
	35.5
	35.8
	36.3
	1.06
	0.000
	*

	3-6
	Weight (kg)
	5.0
	5.3
	5.5
	5.6
	5.7
	5.9
	1.18
	0.000
	*

	
	Height (cm)
	53.5
	54.2
	54.8
	55.3
	55.8
	56.3
	1.05
	0.000
	*

	
	Head Circumference (cm)
	36.3
	36.8
	37.0
	37.3
	37.5
	37.8
	1.04
	0.000
	*

	6-9
	Weight (kg)
	6.0
	6.1
	6.2
	6.3
	6.4
	6.5
	1.08
	0.000
	*

	
	Height (cm)
	58.5
	59.0
	59.5
	60.0
	60.5
	61.0
	1.04
	0.000
	*

	
	Head Circumference(cm)
	37.8
	38.0
	38.2
	38.5
	38.7
	39.0
	1.03
	0.000
	*

	9-12
	Weight (kg)
	7.1
	7.2
	7.3
	7.4
	7.5
	7.6
	1.07
	0.000
	*

	
	Height (cm)
	63.0
	63.5
	64.0
	64.5
	65.0
	65.5
	1.04
	0.000
	*

	
	Head Circumference (cm)
	40.5
	40.8
	41.0
	41.3
	41.5
	41.8
	1.03
	0.000
	*



The mean growth indices of male infants in urban areas were assessed over different age groups (0–12 months) based on weight, height, and head circumference measurements (Table 7). A **statistically significant (P=0.000, ***) increase was observed in all growth parameters across the study period.
For infants aged 0–3 months, the mean weight increased from 3.4 kg to 5.0 kg, with a growth rate of 1.47 kg. The mean height increased from 50.5 cm to 54.5 cm, and the head circumference increased from 34.2 cm to 36.3 cm, with growth rates of 1.08 cm and 1.06 cm, respectively. Among infants aged 3–6 months, weight increased from 5.0 kg to 5.9 kg (growth rate: 1.18 kg), height from 53.5 cm to 56.3 cm (growth rate: 1.05 cm), and head circumference from 36.3 cm to 37.8 cm (growth rate: 1.04 cm).
For infants aged 6–9 months, weight increased from 6.0 kg to 6.5 kg (growth rate: 1.08 kg), height from 58.5 cm to 61.0 cm (growth rate: 1.04 cm), and head circumference from 37.8 cm to 39.0 cm (growth rate: 1.03 cm). In the 9–12 month group, weight increased from 7.1 kg to 7.6 kg (growth rate: 1.07 kg), height from 63.0 cm to 65.5 cm (growth rate: 1.04 cm), and head circumference from 40.5 cm to 41.8 cm (growth rate: 1.03 cm).
Table 8. Mean Growth indices values of Female Infants 
	Female infant Urban N=30
	P value
	Significance

	Age Group
(months)
	
	
M1
	M2
	M3
	M4
	M5
	M6
	Growth Rate
	
	

	0-3
	Weight (kg)
	3.0
	3.6
	3.9
	4.0
	4.2
	4.5
	1.50
	0.00
	*

	
	Height (cm)
	49.0
	50.0
	51.0
	51.5
	52.0
	53.0
	1.08
	0.00
	*

	
	Head Circumference(cm)
	33.5
	34.0
	34.5
	34.8
	35.0
	35.5
	1.06
	0.00
	*

	3-6
	Weight (kg)
	4.5
	4.8
	5.0
	5.1
	5.2
	5.4
	1.20
	0.00
	*

	
	Height (cm)
	53.0
	53.5
	54.0
	54.5
	55.0
	55.5
	1.05
	0.00
	*

	
	Head Circumference (cm)
	35.5
	35.8
	36.0
	36.2
	36.4
	36.6
	1.03
	0.00
	*

	6-9
	Weight (kg)
	5.4
	5.6
	5.7
	5.8
	5.9
	6.0
	1.11
	0.00
	*

	
	Height (cm)
	56.0
	56.5
	57.0
	57.5
	58.0
	58.5
	1.04
	0.00
	*

	
	Head Circumference(cm)
	36.6
	36.8
	37.0
	37.2
	37.4
	37.6
	1.03
	0.00
	*

	9-12
	Weight (kg)
	6.0
	6.1
	6.2
	6.3
	6.4
	6.5
	1.08
	0.00
	*

	
	Height (cm)
	59.0
	59.5
	60.0
	60.5
	61.0
	61.5
	1.04
	0.00
	*

	
	Head Circumference (cm)
	37.7
	38.0
	38.2
	38.4
	38.6
	38.8
	1.03
	0.00
	*



The growth indices of female infants in urban areas (N=30) were analyzed over a six-month period, assessing weight, height, and head circumference across different age groups (Table 8). The results show a statistically significant increase (P=0.00) in all measured parameters across all age groups.
0–3 Months: Weight increased from 3.0 kg to 4.5 kg, with a growth rate of 1.50 kg, indicating steady weight gain in the early months. Height increased from 49.0 cm to 53.0 cm (growth rate: 1.08 cm), reflecting normal growth progression. Head circumference increased from 33.5 cm to 35.5 cm (growth rate: 1.06 cm), indicating proper brain and skull development.
3–6 Months: Weight increased from 4.5 kg to 5.4 kg (growth rate: 1.20 kg), showing a gradual and healthy weight increase. Height increased from 53.0 cm to 55.5 cm (growth rate: 1.05 cm), indicating consistent linear growth. Head circumference increased from 35.5 cm to 36.6 cm (growth rate: 1.03 cm), suggesting normal cranial development.
6–9 Months: Weight increased from 5.4 kg to 6.0 kg (growth rate: 1.11 kg), maintaining steady growth. Height increased from 56.0 cm to 58.5 cm (growth rate: 1.04 cm), showing expected length gain. Head circumference increased from 36.6 cm to 37.6 cm (growth rate: 1.03 cm), reflecting continued head growth.
9–12 Months: Weight increased from 6.0 kg to 6.5 kg (growth rate: 1.08 kg), showing a slower but consistent weight gain. Height increased from 59.0 cm to 61.5 cm (growth rate: 1.04 cm), indicating steady growth. Head circumference increased from 37.7 cm to 38.8 cm (growth rate: 1.03 cm), staying within normal growth patterns.
Table 09. Impact of Nutrition Education Intervention on respondents towards Breastfeeding 
	Parameters
	Urban (n=30)
	P value
	Significance

	
	Before 
	After 
	
	

	I. Knowledge

	Good knowledge (9 to 12)
	22 (73.3)
	28 (93.3)
	0.08
	NS

	Poor knowledge (6 to 9)
	8 (26.7)
	2 (6.7)
	
	

	II.  Attitude

	Negative Attitude (10-24)
	3 (10)
	1 (3.3)
	0.32
	NS

	Neutral Attitude (25-37)
	22 (73.3)
	20 (66.7)
	
	

	Positive Attitude (38-50)
	5 (16.7)
	9 (30)
	
	

	III. Practices

	Poor Practices (7-10)
	1 (3.3)
	0 (0)
	1.00
	NS

	Good Practices (11-14 )
	29(96.6)
	30(100)
	
	


Note:    Values in the parentheses indicate percentages * Significant NS-Non-significant 

The impact of a nutrition education intervention on knowledge, attitude, and practices related to breastfeeding among urban respondents (n=30) was analyzed. The findings (Table 09) indicate improvements in knowledge, attitude, and practices, although the changes were not statistically significant (NS) based on the P-values (>0.05).
I. Knowledge: Before the intervention, 73.3% (n=22) had good knowledge (score 9-12), which increased to 93.3% (n=28) after the intervention. The percentage of respondents with poor knowledge (score 6-9) decreased from 26.7% (n=8) to 6.7% (n=2). However, the P-value (0.08) indicates this improvement was not statistically significant.
II. Attitude: The percentage of respondents with a negative attitude (score 10-24) decreased from 10% (n=3) to 3.3% (n=1). A neutral attitude (score 25-37) was observed in 73.3% (n=22) before and 66.7% (n=20) after the intervention. Respondents with a positive attitude (score 38-50) increased from 16.7% (n=5) to 30% (n=9), showing a favorable shift in perception. However, the P-value (0.32) suggests this change was not statistically significant.
III. Practices: The percentage of respondents with poor breastfeeding practices (score 7-10) reduced from 3.3% (n=1) to 0% after the intervention. Good practices (score 11-14) increased from 96.6% (n=29) to 100% (n=30) after the intervention. However, the P-value (1.00) indicates no statistically significant change.

Discussion: The socio-demographic (Table no.1) data indicate that the majority of respondents were young (96% aged 18-30 years), with a high prevalence of joint family living (72%) and housewives (78%). These findings align with Khan et al. (2021), who reported that joint family systems influence dietary habits and health behaviors in Indian households, often providing both social support and constraints in maternal nutrition and childcare decisions. While joint families can promote traditional feeding practices, they may also reinforce cultural beliefs that affect maternal and infant nutrition.
Dietary habits showed (Table no.2) a preference for non-vegetarian diets (54%), and all respondents consumed three meals daily, with 100% receiving nutritional supplements from Anganwadi centers. However, BMI classification revealed nutritional disparities, with 15% of mothers being underweight and 10% classified as obese (Grade II), reflecting a dual burden of malnutrition. This finding was consistent with Gupta et al. (2020), who highlighted the co-existence of under nutrition and obesity among Indian women, likely influenced by unbalanced diets, limited physical activity, and socio-economic variations. The presence of both extremes of malnutrition underscores the need for targeted dietary interventions to improve maternal health. (Fig. 1)
Mean nutrient intake analysis revealed significant inadequacies in energy (69.64% of RDA), fat (53.69%), iron (68.89%), and calcium (34.7%), despite relatively adequate protein intake (94.87%). ( Fig.2) These deficiencies mirror findings by Sharma et al. (2019), who reported that Indian women often fail to meet micronutrient requirements due to poor dietary diversity, financial constraints, and cultural dietary restrictions. Additionally, low vitamin C levels (26.85%) indicate a risk of micronutrient deficiencies, which can negatively impact immune function and iron absorption, potentially influencing infant growth and development.
All mothers in the study were aware of exclusive breastfeeding, with 67% gaining this knowledge from their mothers and 33% from healthcare professionals such as ASHA workers. No respondent mentioned media as a source of information. (Table no. 3) This finding was similar to Patel et al. (2021), who found that intergenerational knowledge transfer plays a key role in shaping breastfeeding practices. The absence of media influence suggests a missed opportunity for mass communication strategies, which could enhance awareness through television, radio, and social media campaigns targeting young mothers.
Mothers generally held a positive attitude toward breastfeeding, unanimously agreeing that it strengthens mother-infant bonding and was the best source of nutrition. However, some misconceptions persisted—70% did not believe that breastfeeding has long-term health benefits, and 12% perceived formula feeding as a more affordable alternative. This aligns with Gupta & Arora (2020), who found that working mothers often view formula feeding as more convenient despite its higher cost. These misconceptions highlight the need for improved breastfeeding promotion strategies emphasizing long-term benefits, such as reduced risks of childhood obesity and chronic diseases. (Table no. 4)
Breastfeeding practices showed some inconsistencies (Table no. 5). While 28% of mothers initiated breastfeeding within the first hour as recommended, 66% delayed it for 1 to 4 hours, and 6% waited more than two days. Such delays may hinder early bonding and reduce colostrum intake, which is crucial for infant immunity. Although nearly all mothers (99%) provided colostrum, 13% offered pre-lacteal feeds such as sugar water, honey, or plain water. These findings are consistent with Sharma et al. (2019), who noted that cultural beliefs often lead to early supplementation before exclusive breastfeeding is fully established. Addressing these traditional practices through community education could help improve adherence to WHO-recommended infant feeding guidelines.
A comparison of infant growth data with WHO standards revealed that both male and female infants exhibited lower-than-average weight and head circumference across different age groups, suggesting possible nutritional gaps. (Table no. 6 & 7) Maternal dietary deficiencies or suboptimal complementary feeding practices could be contributing factors. Singh et al. (2020) similarly found that inadequate maternal nutrition and delayed introduction of complementary foods can hinder optimal growth in infants. This highlights the importance of maternal dietary improvement and timely complementary feeding interventions.
Despite a statistically significant increase (P=0.000) in weight, height, and head circumference among male and female infants across different age groups, variations in growth rates suggest multiple influencing factors, including complementary feeding practices, socio-economic status, and healthcare access. Similar growth trends were reported by Singh et al. (2020), emphasizing the role of maternal nutrition and feeding practices in early childhood development. The observed growth patterns indicate that while infants in the study are growing steadily, ensuring continued nutritional support and timely interventions is crucial for maintaining healthy growth trajectories (Table no. 8).
The impact of the nutrition education intervention on breastfeeding knowledge, attitude, and practices (KAP) showed (Table no. 9) improvement, but the changes were not statistically significant (P>0.05). Knowledge levels increased from 73.3% to 93.3%, aligning with Gupta & Arora (2019), who found that structured educational programs enhance maternal awareness. However, the lack of statistical significance suggests that a longer intervention period, interactive sessions, or repeated reinforcement may be needed for sustained behavioral change. Additionally, individual counseling may be more effective than group sessions, as personalized guidance can address specific concerns and misconceptions more effectively.
Conclusion
This study highlights the dual burden of malnutrition among mothers and the influence of cultural practices on breastfeeding and infant nutrition. While joint family support plays a crucial role, traditional beliefs often lead to misconceptions and suboptimal feeding practices. Nutritional inadequacies, despite supplementation from Anganwadi centers, emphasize the need for dietary diversification and better maternal education.
Although the nutrition education intervention improved breastfeeding knowledge, attitudes, and practices, the changes were not statistically significant, suggesting that longer or more interactive programs may be needed. Addressing cultural barriers, enhancing awareness through media, and strengthening dietary interventions can help improve maternal and infant health outcomes.
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