




Role of Information Sources in Immunization Awareness: A Study of  Kanpur District, Uttar Pradesh, India

Abstract
Background:Immunization is one of thecost-effectivepublichealth interventions. Awareness and knowledge about immunization/vaccination of the mother (during pregnancy) and thechild’s immunizationare important to protect against various harmful diseases. Objectives: (1)To find out the socio-economic characteristics of selected respondents. (2) To determine the association between the socio-economic characteristics and sources of information used by respondents regarding immunization. Material and Methods: The study was conducted in the Kanpur district of Uttar Pradesh state. An exploratory research design and using multistage random sampling, six slums were selected. From each selected slum area, a list of mothers who had children below the age of 5 years was prepared,and from this list, 25 mothers were selected randomly from each slum area, making a total of 150 respondents. The scoring pattern was used. Data was collected using astructured interview schedule., Percentage, correlation coefficient,andregression line were used for theanalysis of data.  Results and Discussion:Overall data shows that the availability of mass media to the respondents, 95.34 per cent of the women respondents had television. Out of all the respondents, 14.66 per cent and 3.34 per cent ofrespondents had newspapersand books/magazines, respectively.All the sources of information major role was played by personal localities, that is, in thecase of 96.68 per cent, whereas radio, television and print media played very little role regarding immunization.Study reveals that out of all personal localities, 97.34 per cent ofrespondents received information through local leaders regarding theimmunizationcamp.The high degree ofpositive correlation issignificant through as per age, religion, education, and the number of children of the respondent hassignificantlyexhibited aresponse towards more information regarding immunization. Findings reveal that there is a moderate negative relationship between occupation and the outcome variable, but the explanatory power (R²) is limited. Conclusion: More stress should be given to spread awareness and knowledge regarding immunizationthrough sustained IEC (Information, Education and Communication) Campaign, media and service-providers, as knowledge was found to be related topractices.
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1. INTRODUCTION
     Vaccination since 1974 has made the greatest contribution of any health intervention to mortality reduction and years of full health gained. Vaccination has averted 154 million deaths, including 146 million among children younger than 5 years, of whom 101 million were infants younger than 1 year. For every death averted, 66 years of full health were gained on average, translating to 10·2 billion years of full health gained(Shattock et al., 2024; Shattock et al., 2024; Montero et al., 2024).We can say that an educated and aware mother could keep good health of her child.The knowledge of the mother and practices adopted have a direct impact not only on the individual’s child health but on the community as a whole (Jose et al., 2013).
       Awareness and knowledge about immunization/vaccination of themother (during pregnancy) and thechild’s immunizationareimportant to protect against various harmful diseases (Handy et al., 2017). In terms of mothers' knowledge regarding immunization, a study found that there was a significant increase in mothers' knowledge since the implementation of a nursing education program about obligatory immunization, with over half of the sample reporting knowing about the following diseases (Measles, TB, Hepatitis B, Poliomyelitis) (Hassan et al., 2022; Madanda, 2024). Knowledge empowers mothers to make informed decisions regarding their children’s immunizations. It enables them to understand vaccines’ benefits, risks, and importance in protecting their child's health and well-being (Ayoub & Al-Ghabeesh, 2024; Young et al., 2024; Roslan & Abdul Halim Zaki, 2023; Jha et al., 1999).
[bookmark: _GoBack]Thesources of information have an important role to play in increasing mothers’knowledge regarding immunization (Adeyanju & Betsch, 2024; Karafillakis et al., 2022). Therefore, dissemination of theright information regarding immunizationthrough service providers and various mass media becomes important so that mothers and children get theright and full advantages of theimmunizationprogramme (Ekayanti, 2024). It is important to know that even though the immunizationprogramme is universal and does not involve any expenditure on the part of therecipient,where awareness, knowledge and practices are poor?  What typesof information sourcesareavailable in urban slums?What is the main source of information regarding immunization? To know the exact reasons forthese researchable questions, the present study was undertaken in Kanpur slums with thefollowing objectives:
· To find out the socioeconomic characteristics of selected respondents. 
· To determine the association between the socio-economic characteristics and sources of information used by respondents regarding immunization.
2. MATERIAL AND METHOD
       In the present study exploratory research design was used. The multi-stage random sampling was adopted for the research study. However, in this sampling design, the selection of thesample was done at every stage randomly. The researchstudy was undertaken in Uttar Pradesh. Many districts in Uttar Pradeshwere selected, out of which one district was selected randomly, which isthedistrict ofKanpur.  Kanpur is divided into two areas- Kanpur urban and Kanpur rural. Kanpur urban is divided into three areas- Nagar Nigam, Nagar Panchayat and Nagar Palika. Nagar-Nigam represents Kanpur city. Out of these, Kanpur city was selected for the purpose of the study.From six selected slum areas, a list of those mothers was prepared who had children below the age of 5 years. As this is the period when almost the whole immunizationschedule is completed,except forthebooster dose. From the list, 25 mothers were selected randomly from each slum area, making a total of 150 respondents.
A structuredinterview schedule was used, which consistsof two parts: general information (information of the slum, family, economic status, etc. Specific information: This section consisted of many sources of information used by therespondent regarding immunization,such as Mass-Media: Radio, Television & Newspaper, Personal Localities: Family Members, Relatives, Friends, Neighbours& Local Leaders and Personal Cosmopolites: Doctors, Nurses, Public Health Centre & Service Providers,etc. These various types of sources of information were providedin theessential information regarding vaccination.  Information towards vaccination during pregnancy, vaccination of children like BCG, OPV, DPT, MMR, Hepatitis ‘B’ and Hepatitis ‘A’ vaccine, knowledge about accurate time-table, time durationIst and IInd booster dose and optional doses according to theimmunizationschedule. Percentage and Correlation Coefficient were used for theanalysis of the research study. 
3. RESULTS AND DISCUSSION
The findings have been presented in tabular form as per the requirementsof the selected objectives of the study:
GENERAL INFORMATION ABOUT THE SELECTED RESPONDENTS
Socio-economic characteristics possessed by respondents and their families have been presented in the following tables: 
Table 1: Distribution of the respondents according to their characteristics
	n = 150

	Sl. No.
	Variables
	Categories
	Frequency

	1.
	Age
	20-35
	128(85.34)

	
	
	36and above
	22(14.66)

	
	
	Total 
	150(100.00)

	2.
	Religion
	Hindu
	95(63.33)

	
	
	Muslim
	53(35.33)

	
	
	Christian
	2(1.34)

	
	
	Total
	150(100.00)

	3.
	Caste
	General Caste
	84(56.00)

	
	
	Backward Caste
	24(16.00)

	
	
	Scheduled Caste
	42(28.00)

	
	
	Total
	150(100.00)

	4.
	Education
	Illiterate
	15(10.00)

	
	
	Literate
	5(3.34)

	
	
	Primary
	35(23.33)

	
	
	Secondary
	20(13.34)

	
	
	High school
	27(18.00)

	
	
	Intermediate
	26(17.33)

	
	
	Graduate and above 
	22(14.66)

	
	
	Total
	150(100.00)

	5.
	Respondent’s Occupation
	Manual Labour
	26(17.34)

	
	
	Job Work
	44(29.34)

	
	
	Service
	16(10.66)

	
	
	Non-Working
	64(42.66)

	
	
	Total
	150(100.00)

	6.
	No. of Children
	Up to 3Children
	112(74.66)

	
	
	More than 3 children
	38(25.34)

	
	
	Total
	150(100.00)

	7.
	Income per Capita per annum
	4800-6600(Low Range)
	113(75.33)

	
	
	6600-8400(Middle Range
	23(15.34)

	
	
	8400-10200(High- Range)
	14(9.33)

	
	
	Total
	150(100.00)


    (Note:Figures in parenthesesare percentages).
      Personal characteristics of respondentsgiven in Table1 revealthat themaximum number of respondents(85.34 per cent) belonged to the20-35 years age group.About religion, themaximum no. of respondents was63.33 per cent, 35.33 per cent were Hindus and Muslims respectively, while only 1.34 per cent wereChristian. Caste wise breakup reveals that 56 per cent ofrespondents belonged to thegeneral caste, 28 per cent ofrespondents were from thebackwardscaste, while the remainingnumber of respondents (16 per cent) were scheduled caste. The educational level of therespondent shows that only 10 per cent of the women respondents were illiterate, whereas themaximum no. of respondents were literate, belonging to various categories ranging from primary to graduate. As regards occupation of the respondent maximum numberwere non-working (42.66 per cent), and not involved in any other occupation and 29.34 per cent, 17.34 per cent respondents were doing job work and manual labour respectively, while the remainingnumber of respondents (10.66 per cent) were service class. In reference to the number of children, 74.66 per cent ofwomen respondentshad up to 3 children, while 25.34 per cent ofwomen respondentshad more than 3 children.
        Analysis of per capita per annum income of families indicatesthat 75.33 per cent offamilies were from low low-incomegroup range, 15.34 per cent offamilies were from middle-income group range, and only 9.33 per cent offamilies were from thehigh-income group range. 


SOURCE OF INFORMATION
 A source of information is a person, place, or thing that provides data or knowledge. Examples of sourcesof information include: Newspapers, Books, Magazines, Radio and Television, etc. Therefore, thepresent study showed that creating awareness among women and children regarding immunization, the following sourcesof information were used. 
Table 2: Distribution ofthe respondents according to availability of mass media n=150
	Source of Information
	No. of Respondents
	Percentage

	Newspaper
	22
	14.66

	Books/Magazines
	05
	3.34

	Radio
	19
	12.66

	Television
	143
	95.34

	All of the above
	15
	10.00


(Note: No. has exceeded 150 per cent,has exceeded 100 as one respondent has given more than one responses.
Table no. 2 depicts the availability of mass media to the respondent.12.66 per cent ofrespondents had radio, 10 per cent ofrespondents had available all the sources of information mentioned in the table, out of all the respondents, 14.66 per cent and 3.34 per cent ofrespondents had newspapersand books/magazines, respectively. Overall, data shows that 95.34 per cent of the women respondents had television.
Table  3: Distribution of the respondents according to sources of information regarding
                 Immunization                             
n=150  
	Source of Information
	No. of Respondents
	Percentage

	Mass-media

	Radio
	15
	20.00

	Television
	30
	13.33 

	Newspaper
	20
	43.33

	Total
	65
	43.33

	Personal-Localities

	Family Members
	50
	33.34

	Relatives
	30
	20.00

	Friends
	20
	13.33

	Neighbours
	25
	16.67

	Local Leaders
	20
	13.34

	Total
	145
	96.68

	Personal-Cosmopolites

	Doctors
	10
	6.66

	Nurse (ANMs)
	05
	3.34

	Public Health Centre
	27
	18.00

	Service-Providers
	20
	13.34

	Total
	62
	41.34


(Note: No. has exceeded 150 per cent,has exceeded 100, as one respondent has given more than one responses.
Table no. 3showed that out of all the sources of information major role was played by personal localities, that is, in thecase of 96.68 per cent, whereas radio, television and print media played very little role. The important source of information, which played a major role that is personal-cosmopolites sources.
Similar findings have been reported by Kumar, Pathak and Singh (2001) who conducted a study in Udham Singh Nagar, district of Uttarakhand, where they found interpersonal sources of localities being used by majority, but Cherian, Chandra (1989), Goyal (2002) and Shan (2002) found television as important source for giving information regarding immunization mainly because these study were conducted in rural areas playback in 1989 where cable cultural was not prevalent and television was used as source of information, whereas in urban slums in present scenario television is mostly used for entertainment and inter-personal communication sources are more reliable for information.

Table 4.Distribution of the respondents according to theuseof thesource of information 
regardingtheimmunizationcamp
n=150
	Source of Information
	No. of Respondents
	Percentage

	Print media
	
	

	Poster
	80
	53.34

	Newspaper
	22
	14.66

	Total
	102
	68.00

	Electronic-media
	
	

	Radio
	10
	6.66

	Television
	15
	10.00

	Total
	25
	16.66

	Personal-Localities
	
	

	Family member
	40
	26.66

	Relatives
	20
	13.34

	Neighbours
	30
	20.00

	Friends
	15
	10.00

	Local-Leader
	146
	97.34

	Total
	251
	167.34


                   (Note: No. has exceeded 150 per cent,has exceeded 100, as one respondent has given more than one responses.
The abovetable reveals that 68 per cent of the women respondents got information by print media, poster being most important.Only 16.66 per cent of the women respondents got information fromelectronic media.
  A todata collected, thestudy reveals that among the various personal-localities, themajority used local leaders, followed by family members.
    As regards personal cosmopolites, 65.99 per cent of the women respondents got information fromthem, where themost important were immunizationservice providers (in case of 26 per cent), followed by anganwadi workers.
RELATIONSHIP BETWEEN PERSONAL CHARACTERISTICS AND SOURCE OF INFORMATION
Table 5. Distribution of respondents according to theassociation between Age and Source of Information regarding immunizationn=150
	AGE
	

	Correlation coefficient
	0.8291

	
	0.6874

	F- value
	15.392

	t- value
	6.786

	S.E.
	1.845

	Equation
	Y = 12.532 + 0.251 X


The results of the statistical analysis regarding the relationship between an independent variable (X, usually age) and a dependent variable(Y)are presented in this table.The level and course of the association between two variables are indicated by the correlation coefficient (0.8291). A high degree of positive correlation is indicated by a score near 1. R2 (0.6874) 
This means that the independentvariable (Age) in the representation explainsabout 68.74% of the variation in the dependent variable. F-value (15.392): In statistical evaluation, the F-value is used to determine if the hypothesis as a whole is significant. On average, a higher F-value denotes a statistically significant hypothesis. t-value (6.786): This measure determines whether there is a statistically significant correlation between age and the dependent variable. A substantial association is shown by a high t-value. S.E. (1.845): This is the standard error, which calculates the usual gap between the regression line and the observed data. A more accurate representation match is indicated by a smaller standard error. The regressionequation (Y = 12.532 + 0.251X) is what it is. It uses age (X) to predict the dependent variable (Y). When age (X) is zero, the expected value of Y is the constant 12.532. The coefficient 0.251 illustrates the amount that Y rises for everyone –unit increase in age. The high degree of positive correlation issignificant acrossas agesof therespondents,whohave significantlyexhibited aresponse towards more information regarding immunization. F-value (15.392) through asignificantrelationship between thetwo variancesof age and source of immuniszation.

Figure1. Distribution of respondents according to theassociation between Age and Source of Information regarding immunization



Table 6. Distribution of respondents according to theassociation between Religion and
                    Source of Information regarding Immunization n = 150      
	Religion 

	Correlation coefficient
	0.8349

	R2
	0.6970

	F- value
	16.106

	t- value
	6.267

	S.E.
	1.889

	Equation
	Y = 11.838 + 0.314 X


This table presents a summary of the findings from a statistical analysis of the variable "Religion."The degree and direction of the association between two variables are indicated by the correlation coefficient (0.8349). A significant positive correlation is shown by a value of 0.8349, meaning that as one variable rises, the other one tends to rise as well. R2 (0.6970): This indicates the extent to which the independent variable (X) contributes to the variation in the dependent variable (Y). In this case, X contributes to 69.7% of the variation in Y.F-value (16.106). This measures the hypothesis's overall significance. A statistically significant hypothesis is indicated by a higher F-value.The significance of the independent variable (religion) is tested using the t-value (6.267). A variable that contributes considerably to the hypothesis is indicated by a greater absolute value.The standard error of the calculation, or S.E. (1.889), measures the average deviation between observed and expectedvalues.The regressionequation (Y = 11.838 + 0.314X) is what it is. It uses the independent variable (X, which stands for religion) to predict the dependent variable (Y). Beginning at 11.838, Y increases by 0.314 for every unit increase in X.In conclusion, the hypothesis predicts a significant portion of the variation, and the study reveals an important positive association between religion and the dependent variable. The high degree ofpositive correlation issignificant acrossas per thereligion of therespondent,has exhibited aresponse towards more information regarding immunization. F-value (16.106) through asignificantrelationship between thetwo variancesof religion and thesource of immunization. 

Figure. 2. Distribution of respondents according to association between Religion andSource of Information regarding immunization
Table 7. Distribution of respondents according to anassociation between Caste and
                    Source of Information regarding Immunizationn = 150   
	Caste

	Correlation coefficient 
	0.7653

	
	0.5856

	F-value 
	9.894

	t-value 
	5.077

	S.E.
	2.290

	Equation 
	Y=11.606+0.334X


This table summarisesthe results of a statistical analysis, likely a linear regression, where the relationship between two variables is analysed.The level and course of the association between two variables are indicated by the correlation coefficient (0.7653). There is a substantial positive correlation when the value is 0.7653.R2 (0.5856): This indicates the extent to which the independent variable (X) accounts for the variation in the dependent variable (Y). This explains roughly 58.56% of the variation. F-value (9.894): This determines the significance of the regression model. A good model fit is indicated by a higher F-value.The t-value (5.077) indicates whether or not there is a significant difference between zero and the coefficient of the independent variable (X). Statistical significance is indicated by a greater value. whereas thestandard error of the estimate, or S.E. (2.290), gauges how well the regression equation predicts outcomes, with theregression equation being(Y = 11.606 + 0.334X). It uses X (the independent variable) to predict the value of Y (the dependent variable). Y rises by 0.334 for every unit increase in X. Overall, the analysis shows a strong positive relationship, with the model explaining a good portion of the variation in Y. The equation can be used to predict Y values from X values.

Figure3. Distribution of respondents according to theAssociation between Caste and Source of Information regarding immunization
Table 8. Distribution of respondents according to theassociation between Education and
                    Source of Information regarding Immunization      n = 150      
	Education 

	Correlation coefficient
	0.3418

	R2
	0.1268

	F- value
	0.926

	t- value
	3.885

	S.E.
	4.942

	Equation
	Y = 19.197 - 0.349 X


This table summarisesthe statistical relationship between "Education" (independent variable) and some other variable represented by "Y" (dependent variable) using a simple linear regression analysis.The correlation coefficient, which is 0.3418, indicates the direction and intensity of the linear association between "Education" and "Y." There is a weak positive correlation demonstrated by a value of 0.3418.R2 (0.1268): According to the R2 value, "Education" accounts for roughly 12.68% of the variation in "Y." This implies that "Education" does not accurately predict "Y."F-value (0.926): This statistic is used to assess the significance of the regression model. It is possible that the model is not statistically significant if the value is low, such as 0.926.The t-value (3.708) shows whether the relationship's slope deviates considerably from zero. A more significant relationship is shown by a greater absolute t-value.The standard error of the estimate, or S.E. (3.399), calculates the average separation between the regression line and the observed data. The regression equation that characterisesthe connection between X (occupation) and Y (outcome) is (Y = 12.605 - 0.244X). Y falls by 0.244 units for every unit rise in X. When X is zero, the expected value of Y is represented by the constant (12.605). In conclusion, the table indicates that occupation and the outcome variable have a relatively negative relationship, but the explanatory power (R2) is low. The high degree ofpositive correlation issignificant as per age of therespondent hasexhibited aresponse towards more information regarding immunization. F-value (0.926):indicatesthrough significantrelationship between thetwo variancesof education and source of immunization. 

Figure4. Distribution of respondents according to anassociation between Education and Source of Information regarding Immunization
Table 9. Distribution of respondents according to anassociation between Occupation and
                    Source of Information regarding Immunization       n = 150      
	Occupation 

	Correlation coefficient
	0.4503

	R2
	0.2027

	F- value
	1.780

	t- value
	3.708

	S.E.
	3.399

	Equation
	Y = 12.605 - 0.244 X


This table appears to show statistical results for the relationship between "Occupation" (independent variable) and some outcome (dependent variable).Correlation coefficient (0.4503): This measures the strength and direction of the relationship between the two variables. A value of 0.4503 indicates a moderate positive correlation.R² (0.2027): This tells us how much of the variation in the dependent variable can be explained by the independent variable. Here, about 20.27% of the variation is explained. F-value (1.780): This measures the significance of the overall regression model. Higher values typically indicate a stronger relationship.t-value (3.708): This tests whether the slope of the relationship is significantly different from zero. A higher absolute t-value suggests a more significant relationship. S.E. (3.399): This is the standard error of the estimate, which measures the average distance that the observed values fall from the regression line. Equation (Y = 12.605 - 0.244X): This is the regression equation describing the relationship between X (Occupation) and Y (outcome). For every one-unit increase in X, Y decreases by 0.244 units. The constant (12.605) represents the predicted value of Y when X is zero. In conclusion, the table suggests there is a moderate negative relationship between occupation and the outcome variable, but the explanatory power (R²) is limited.
Figure 5: Distribution of respondents according to anassociation between Occupation and Source of Information regarding immunization
Table 10. Distribution of respondents according to anassociation between No. of Children and Source of Information regarding Immunizationn = 150      
	No. of children

	Correlation coefficient 
	0.8456

	
	0.7141

	F- value 
	17.483

	T- value 
	6.753

	S.E
	1.798

	Equation 
	Y=12.144+0.286X


This table shows the results of a statistical analysis, likely from a regression model, which examines the relationship between an independent variable (X) and a dependent variable (Y).Correlation coefficient (0.8456): This value measures the strength and direction of the linear relationship between X and Y. A value of 0.8456 suggests a strong positive correlation, meaning as X increases, Y also tends to increase.R² (0.7141): This value indicates how well the independent variable (X) explains the variation in the dependent variable (Y). An R² value of 0.7141 means that about 71.41% of the variation in Y is explained by X.F-value (17.483): The F-value tests the overall significance of the regression model. A high F-value, such as 17.483, suggests that the model is statistically significant. T-value (6.753): The t-value assesses the significance of the individual regression coefficients. A t-value of 6.753 means that the coefficient for X is significantly different from zero, indicating that X has a meaningful impact on Y.S.E (1.798): This is the standard error of the regression, which measures the average distance that the observed values fall from the regression line. A lower value indicates a more precise estimate.Equation (Y = 12.144 + 0.286X): This is the regression equation. It shows how Y can be predicted from X. For every increase of 1 unit in X, Y is expected to increase by 0.286. The constant term (12.144) is the expected value of Y when X is zero. The high degree ofpositive correlation issignificant as per age of therespondent hasexhibited a significant response towards more information regarding immunization. F-value (17.483):significantrelationship between thevariance of the number of children andthesource of immunization. 

Figure.6. Distribution of respondents according to anassociation between No. of Children and Source of Information regarding Immunization


4. SUMMARY AND CONCLUSION
The National ImmunizationSchedule includes BCG, DPT, OPV and Measles vaccines besides DT and TT. These vaccines are freely available in the country through District-Hospital, PHC, Camps and ANMs, but BCG and OPV were adopted on a large scale. The immunizationcommittee of the Indian Academy of Paediatricshas considered Typhoid, Haemophilus Influenzae Type ‘b’, meningococcal vaccine,and vaccines optional and not included them in the National ImmunizationSchedule, thus, very low adoption was observed.
Sources of information are personal localities in comparison to service providers.
 Personal localities were found most powerful media for thedissemination of information regarding immunization.
 More stress should be given to spread awareness and knowledge regarding immunization through sourcesof information, as knowledge was found to be related to practices.
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CASTE 	
correlation coefficient 	r2 	F-value 	t-value 	S.E	0.76530000000000065	0.58560000000000001	9.8940000000000001	5.077	2.29	

Equation =Y=11.606+0.334X


EDUCATION 	
CORRELATION COFFICIENT	R2 	F-value 	t-value 	S.E	0.34180000000000038	0.1268	0.92600000000000005	3.8849999999999998	4.9420000000000002	
Equation=Y = 19.197 - 0.349 X


Occupation 	
correlation coefficient 	r2	f-value 	t--value 	S.E	0.45029999999999998	0.20269999999999999	1.78	3.7080000000000002	3.3989999999999987	
Equation=Y = 12.605 - 0.244 X

No.of children 	correlation coefficient 	r2 	F- value 	t-value 	S.E	0.84560000000000335	0.71410000000000062	17.482999999999866	6.7530000000000001	1.798	equation =Y=12.144+0.286X
AGE 	correlation coefficient 	r2	F- value 	t- Value 	S.E	0.82909999999999995	0.68740000000000168	15.392000000000024	6.7859999999999996	1.845	Equation=Y = 12.532 + 0.251 X
RELIGION 	Correlation coefficient 	R2 	F-Value 	t Value 	S.E	0.83490000000000064	0.69699999999999995	16.106000000000005	6.2669999999999995	1.889	Equation=Y = 11.838 + 0.314 X
