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Abstract  

The current study investigated the effect of an “Educational intervention” for primary caregivers on knowledge regarding 
immunization and “immunization status” of children undergoing cardiac surgery.In this pre-experimental study, 44 cardiac surgery 
children (up to 2 years) and their primary caregivers were investigated using purposive sampling. The Demographic details, Clinical 
profile, and immunization status of the children were recorded in a self-structured proforma at baseline. Knowledge of primary 
caregiver on immunization and immunization status of children at baseline were recorded. In one-to-one interaction, educational 
intervention of 20-30 minutes including details of immunization (National Schedule, special situation e.g., heart disease, operation, 
side effects) were given to primary caregivers. Post intervention knowledge was assessed at 1 week, and 1 month follow up, while the 
immunization status of the child was assessed at 1 and 3 months follow up. Children were categorized as having complete and 
incomplete (up to the age) immunization status. Out of 44 primary caregivers, 42 (95.4%) completed one week follow-up along with 
their children, and 30 primary caregivers and children (68.18%) completed all 3 follow ups. At baseline, most of the caregivers had 
poor knowledge (72.72%) with a mean score of 4.34±3.43 and 36 children (81.82%) had incomplete immunization status. Statistically 
significant improvement in knowledge scores at 1week and 1 month (10.10±2.60, 9.23±2.38) was observed (p<0.001). Close to 90% 
improvement in immunization status of children at 3 months follow-up was observed.    
Conclusions: Educational intervention regarding immunization of cardiac surgery children for primary caregivers was effective in 
improving the immunization status of children and knowledge regarding immunization among primary caregivers. 
 
Keywords: Knowledge of Vaccines, Immunization- Status, Cardiac Surgery, Children Up to 2 Years, Educational Intervention. 
 
Introduction  

According to WHO ‘Immunization is a proven tool for controlling and eliminating life-threatening infectious diseases and is 
estimated to avert between 2 and 3 million deaths each year1. Health as defined by World Health Organization (WHO), is a "State of 
complete physical, mental, and social wellbeing, and not merely the absence of disease or infirmity. Child health is an important topic 
for a country, as children are the future of any country. The definition of child health is no different from an adult health definition. 
Healthy children live in families, environments, and communities that provide them with the opportunity to reach their fullest 
developmental potential2. According to the 2011 census, children from 39% of the total population of India, out of this 29% are of 
children of 0-5 years. This segment of child population is very vulnerable to diseases and has high mortality and morbidity rate3. Most 
of the congenital heart diseases, manifested as congenital heart defects, which are heart abnormalities present at birth. According to a 
cross-sectional observational study from North India, the prevalence of significant congenital heart diseases is approximately 8.07 per 
1000 live births4. According to Indian pediatrics status report the congenital heart diseases prevalence is 9/1000, and the number of 
children born with CHD per year is more then 200,000/annum5. Immunization has been one of the most significant and cost-effective 
public-health interventions to decrease child morbidity and mortality in children, including children with CHD. In India, immunization 
coverage is 62% (12-23 months age) population (according to NFHS4 2015-16)6. 

 
Congenital heart disease is one of the most common forms of malformation found in infants and children. Congenital heart 

diseases refer to structural or functional heart diseases, which are present at birth, some of these may be discovered later. These are 
primarily present in young children. No data is available from India regarding the immunization status of children with CHD. 
Researcher while working in the clinical of tertiary care center area observed that children with CHD had partially complete or 
incomplete immunization. Due to their underlying heart defect, primary caregivers are afraid to go for child’s immunization.  
 
 The number of congenital heart diseases has increased as the global population has increased. The burden of congenital heart 
diseases in India is likely to be more, due to a very high birth rate. This heavy burden emphasizes the importance of this group of heart 
diseases. The reported incidence of congenital heart diseases is 8-10/1000 live births. It is believed that this incidence is constant 
worldwide. Children with chronic disorders, such as congenital heart diseases are susceptible to infections.       
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Basic immunization is one of the many means to prevent infection in these children. In previous studies, several factors were 
known to be associated with immunization. Some factors were found in quantitative studies such as parents’ education and 
occupation, mother’s age, economic status, race, knowledge, attitude, information and source of information about immunization, the 
severity of the disease, fear of vaccine’s side effects and vaccine’s safety. While other factors affecting immunization found in 
qualitative study besides those factors include parent’s trust in health workers7. 

 
Aim of the study 

To assess the effectiveness of educational intervention for Primary Caregivers on knowledge regarding immunization and 
immunization status of children who are undergoing cardiac surgery.  

 
Objectives 
1. To assess pre-intervention knowledge of primary care givers regarding immunization in children undergoing cardiac surgery. 
2. To assess pre-intervention immunization status of children undergoing cardiac surgery. 
3. To develop education intervention on immunization of children who are undergoing cardiac surgery. 
4. To assess post-intervention knowledge of primary care givers regarding immunization in children undergoing cardiac surgery. 
5. To assess post-intervention immunization status of children undergoing cardiac surgery. 
6. To find out the association of knowledge with selected demographic variables. 
 
Methodology  
 Quantitative Research Approach and Pre-experimental design, (one group pretest post test design) was used. Children under 
2 years of age, undergoing cardiac surgery and their primary caregivers at CT4 / CT6Wards and attending Cardiac surgery Pediatric 
OPD at Cardio-Thoracic Center AIIMS, New Delhi were the sample. Hhypothesis framed in the study were- 
H1:There will be a significant difference in pre-test and post-test knowledge of primary caregivers regarding immunization of children 
undergoing cardiac surgery as measured by structured questionnaire at p< 0.05 level of significance. 
H2: There will be positive correlation between knowledge of primary caregivers regarding immunization and immunization status of 
children as measured by structured Performa. 
 
 A sample size of 26 was calculated on the basis of pilot study. The mean knowledge scores of primary caregivers in pilot 
study were 7. It was assumed that raising mean knowledge score to 10 would be the reflection of effectiveness of improved 
knowledge. The estimated sample size with 5% precision and 95% confidence interval was 26. The researcher enrolled 44 subjects 
due to expected rate of dropout and loss during follow up. The sample was selected using Purposive sampling technique. 
 
Inclusion criteria  
  For children with CHD 

o Under 2 years of age & for whom cardiac surgery was planned in a month. 
 For primary caregivers 

o Primary caregivers of the children with CHD & willing to give consent for the study. 
Exclusion criteria  
 Primary caregivers suffering from any diagnosed mental illness. 
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 A self-structured tool was used to assess the knowledge of Primary caregivers regarding immunization and the reliability was 
tested by the Test-retest method. The tool was found to be reliable as the ‘r’ value was r=0.87. The tool was translated from English to 
Hindi by a certified translator. Try out of the tool was also carried out to assess the comprehension after a full explanation on five 
study participants. Primary caregivers were able to understand the tool. The tool was found to be appropriate for the population under 
study. 
 
 Educational intervention consisted of teaching on immunization of children to caregivers of children undergoing cardiac 
surgery. Intervention was given one to one by using flashcards. Each educational intervention session was of 20-30 minutes, and was 
conducted in ward. Also, pre- intervention immunization status of children was assessed by using the immunization card. 
 
 Ethical clearance was obtained from the ethical committee of AIIMS, New Delhi and informed written consent was taken 
from the primary caregivers of children. Confidentiality of information provided by the subjects and anonymity was maintained. 
 
Results  
 The analysed data are organized and it is presented under following sections: 
Section A: Demographicprofile of primary caregivers. 
Section B: Clinical profile of child. 
Section C: Post-intervention knowledge of primary caregivers regarding immunization.  
Section D: Post-intervention immunization status of children undergoing cardiac surgery. 
Section E: Effect of educational intervention on knowledge of primary caregivers regarding immunization.  
Section F: Association between selected demographic variables with knowledge score.  
Section G: Additional finding. 
 
Section A: Demographicprofile of primary caregivers. 
 The section A describes the demographic profile of primary caregivers of child. 
 

Table 1: Demographic profile of primary caregivers in the study. 
 (N=44)                                                                                                                         

Variables  Frequency (%) 
Age(Years) ≤ 20  6 (13.6) 

21-30  24 (54.5) 
≥31  14(31.8) 

Gender Male 12 (27.3) 
Female 32 (72.7) 

Education Primary education 12 (27.3) 
Secondary education 8 (18.2) 
Senior secondary education 6 (13.6) 
Graduate 8 (18.2) 
Post graduate or higher education 10 (22.7) 

Occupation Profession 7 (15.9) 
Clerical, Shop owner ,farmer 7 (15.9) 
Skilled worker 5 (11.4) 
Unskilled worker 2 (4.5) 
Unemployed 23 (52.3) 

Income (Monthly Rs.) <10,000 21(47.7) 
10,001-20,000 11 (25.0) 
20,001-40,000 6 (13.6) 
>40,001 6 (13.6) 

Distance (Health facility in 
k.m) 

≤10  26(59.1) 
>11  18 (40.9) 

Residency Urban 18 (40.9) 
Rural 21(47.7) 
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Birth order (child) First 26(59.1) 
Middle 6(13.6) 
Last 12(27.3) 

Sibling No  26(59.1) 
Yes  18(40.9) 

Sibling immunization status Complete 17 (94.4) 
Incomplete 1(5.5) 

 
 Table 1 depicts the demographic profile of primary caregivers of children. A total of 44 primary caregivers were included in 
the study. Majority of primary caregivers (54.5%) belonged to 21-30 years of age followed by 31.8% >31 yr and 13.6% <20 yr of age 
group. Majority 72.7% were females rest 27.3% were males. Majority (27.3%) were educated up to primary level followed by 18.2% 
secondary education, 13.6% senior secondary education, 18.2% graduate and 22.7% had post graduate and higher education. More 
than half 52.3% of the primary caregivers were unemployed followed by 15.9% professionals, 15.9% Clerical, Shop owner, farmer, 
11.4% skilled worker and 4.5% were unskilled worker. Nearly half (47.7%) had monthly family income of <10,000 followed by 
25.0% who had income between 10,001-20,000, 13.6% 20,001-40,000 and 13.6% had an income of more than 40,001 per month. 
Most (52.3%) of the primary caregivers were living in urban area and rest 47.7% were living in rural area. More than half (59.1%) of 
the primary caregivers had health care facilities available in <10-kilometer distance and 40.9% reported that distance from health 
facility was more than 11 k.m. About birth order of child, 59.1% responded that their first child was diagnosed with CHD, followed by 
13.6% having middle child with CHD and remaining 27.3% reported that their last child was diagnosed with CHD. Only 40.9% of 
children had siblings and 59.1% did not have siblings. Most of the siblings 94.4% had complete immunization status, only 5.5% had 
incomplete immunization status. 
 
Section B: Clinical profile of child. 

Table 2: Clinical profile of child. 
         (N=44) 
 
 
 
 
 
 
 
 
 
 Table 2:Shows that out of all 44 children enrolled for study, 61.4% had cyanotic congenital heart disease and 38.6% had 
acyanotic congenital heart disease. Half of the children i.e.,50.0% visited government center for immunization followed by 18.2% 
who visited private center, 18.2% visited CHC/PHC/SC and 13.6% visited other health care centers. 
 
Section C: Post-intervention knowledge of primary caregivers regarding immunization.  
 

Table 5: Post-test knowledge score at 1 week follow up 
(N=42) 

Level of knowledge at 1 week  Frequency (%) Mean ±SD Over all Mean 
±SD 

Good (>10) 13(30.95) 12.84±1.62 9.71 ± 2.71 
Average (7-10) 26 (61.90) 8.76±1.10 
Poor (<6) 3(7.14) 4.33±1.15 

 
Table 5: shows post-intervention knowledge scores of primary caregivers. Out of 42 primary caregivers, 13 (30.95%) had 

good knowledge score with mean 12.84±1.62 followed by 26 (61.90%) having average knowledge score with mean 8.76±1.10 and 
only 3 (7.14%) had poor knowledge score with mean 4.33±1.15. Overall mean and SD of post-test knowledge score at 1 week was 
9.71±2.71. 

 

Variable  Categories  Frequency 
(%) 

Diagnosis CCHD  
ACHD  

27(61.4) 
17(38.6) 

Centre visited for 
immunization 

Private  
Government  
CHC/PHC/SC 
Other  

8 (18.2) 
22(50.0) 
8(18.2) 
6(13.6) 
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Table 6: Post-test knowledge score of primary caregivers at 1 month follow up 
(N=30) 

Level of knowledge  Frequency 
(%) 

Mean ±SD Over all 
Mean ±SD 

Good (>10) 10(33.33) 12.20±1.13 9.23 ± 2.38 
Average (7-10) 17(56.66) 8.05±0.82 
Poor (<6) 3(10.0) 6.00±0.00 

 
Table 6: shows post-intervention knowledge scores at 1 month regarding immunization. Out of all 30 primary caregivers, 

10(33.33%) primary caregivers had good knowledge score with mean 12.20±1.13 followed by 17 (56.66%) primary caregivers having 
average knowledge score with mean 8.05±0.82 and only 3 (10.0%) primary caregivers had poor knowledge score with mean 
6.00±0.00. Over all mean and SD knowledge score of post-tests at 1 month was 9.23±2.38. 
 
Section D: Post-intervention immunization status of children undergoing cardiac surgery. 
 

Table 7: Pre intervention and post intervention immunization status of children at 1 month and 3 months 
     (N=30) 

 Immunization status Pre intervention  
Frequency (%)  

Post intervention (1 
month) Frequency (%)  

Post intervention (3 
months) Frequency 
(%) 

Complete  2(6.66) 28(93.33) 28(93.33) 
Incomplete  28(93.33) 2(6.66) 2(6.66) 

 
Table 7: shows pre intervention immunization status. Out of 30 children majority 28(93.33%) had incomplete and only 2 

(6.66%) had complete immunization for age. Post intervention immunization status at 1 month and 3 months follow up shows that 
majority i.e.,28 (93.33%) children had undergone immunization and only 2 (6.66%) children had not completed their due 
immunization. 

 
 With regards to above findings, it was concluded that the educational intervention to primary caregivers regarding 
immunization improved the immunization status of children posted for cardiac surgery.  
 
Section E: Effect of educational intervention on knowledge of primary caregivers regarding immunization.  
H1: There will be a significant difference in pre-test and post-test knowledge of primary caregivers regarding immunization of 
children undergoing cardiac surgery as measured by structured questionnaire at p< 0.05 level of significance. 
 

Table 8: Pre- test and post-test knowledge scores of caregivers 
          (N=30)                                                                                                                       

Knowledge score  Mean ± SD  ANOVA p- value 
Pre-test knowledge 5.40 ± 3.57 54.61 0.001* 
Post-test knowledge (1week)  10.10± 2.60 
Post-test knowledge(1month)  9.23± 2.38 

*Repeated measures ANOVA, p-value<0.05 
 
 Table 8: shows that the mean pre-test knowledge score of the primary caregivers was 5.40±3.57 and mean post-test 
knowledge score at 1 week was 10.10±2.60 and 9.23±2.38 at one month respectively. The difference between the three was 
statistically significant at p=0.001 level. 
 
 Hence, with regards to above findings, it was concluded that the educational intervention to primary caregivers 
regarding immunization improved the immunization knowledge of primary caregivers.  
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Comparison between sub level pretest, 1 week and 1 month 
 

Table 9: Comparison between sub level (pretest, 1 week and 1 month) 
           (N=30) 

Time    Comparison    Mean Difference p -Value 
Pre test   1 week  -4.700 0.001* 

1 month  -3.833 0.001* 
Post-test 1 week  1 month 0.867 0.029* 

* Bonferroni post hoc analysis, Significance level at p≤0.05 
 
 Table 9 showed that the mean difference from pre-test to 1 week was -4.700 and at 1 month was -3.833 with p value 0.001 
and 0.001 respectively. Likewise mean difference between post-test at 1 week and 1 month was 0.867 and that was also significant at 
p=0.029.  
 
Section F: Association between selected demographic variables with knowledge score 
 
Table 10: Association of mean knowledge score of primary caregivers with selected demographic variables     
         (N=30) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* t-test, 
#Oneway ANOVA, p-value<0.05 
 
 Table 10: shows the knowledge score of the primary caregivers was significantly associated with their age at p=0.047. 
 

VARIABLES   FREQUENCY (%)  Mean ± SD P value  

Age (years) 20-30 19(63.33) 4.42 ± 2.89 0.047* 
≥31 11(36.66) 7.09±4.13 

Gender  Male  8 (26.66) 7.50± 3.66 0.051* 
Female  22(73.33) 4.64± 3.30  

Distance 
(health facility 
k.m) 

≤10  20(66.66) 5.50± 3.88 0.833* 
>11  10(33.33) 5.20± 3.04 

Residency  Urban 14(46.66) 5.07± 4.56 0.646* 
Rural  16(53.33) 5.69± 2.54 

Income 
(Monthly Rs) 

<10,000 11(36.66) 3.73±3.37 0.154# 
10,001-20,000 8 (26.66) 5.88±2.41 

20,001-40,000 6 (20.0) 5.67±3.67 

>40,001 5(16.6) 8.00±4.52 
Education  Primary education 5 (16.6) 4.40±3.64 0.587# 

Secondary education  5(16.6) 4.00±4.30 
Senior secondary education  7(23.33) 5.0±2.88 
Graduate  6(20.0) 5.83±3.71 
Post graduate or higher 
education   

7(23.33) 7.14±3.57 

Occupation  Profession  6(20.0) 8.50±1.60 0.071# 
Clerical, Shop owner, farmer  5 (16.6) 5.20±1.78 

Skilled worker  5 (16.6) 6.60±3.20 
Unskilled worker  5(16.6) 3.80±3.89 
Unemployed  9 (30.0) 3.67±3.04 
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 There was no significant association between, mean knowledge score of primary caregivers with gender (p=0.051), distance 
from health care facility (p=0.833), residency (p=0.646), income (p=0.154), education (p=0.587) and occupation (p=0.071). 
Section G: Additional finding. 

Table 11: Reasons for delay in immunization 
            (N=44) 

S. no Reasons  Frequency (%) 
1 Baby was admitted for surgery/illness. 26(59.09%) 
2 Child vaccine was completed but delay in immunization timing.  6(13.63%) 
3 Peripheral Health worker deny to give vaccine without prescription. 5(11.36%) 
4 Health care facility was closed when caregivers go for immunization  4(9.09%) 
5 Lack of aware about immunization. 2(4.54%) 
6 Baby is out of hometown and where we stay don’t have immunization card  1(2.27%) 

 
Table 11 shows thereasons for delay in immunization. More than half of 26(59.09%) primary caregivers reported that delay 

in immunization was due to surgery/illness of child followed by 6(13.63%) reported that immunization was done in child but not at 
appropriate age.  5(11.36%) primary caregivers stated that peripheral health worker denied to vaccinate their child without 
prescription of doctor, 4(9.09%) participants reported that health care centre was closed on the day when they went for immunization. 
2(4.54%) primary caregivers were not aware about immunization and 1(2.27%) due to unavailability of immunization card. 
 
Discussion  
 In present study more than half i.e., 54.5% of primary caregivers were between 21-30 years of age, majority (72.7%) were 
females and 52.3% were unemployed. This demographic profile was similar with finding of Angadi et. al. (2013) in which most of 
primary caregivers were mothers of age group 20-30 years and majority of them were unemployed8. Nearly half (47.7%) of primary 
caregivers had family income less than 10,000 per month which was concordance with Joseph J. et.al. In this more than half of 
parents belong to less than 10,000 per month income with χ2=12.4, p<0.059. 
 

 In present study the mean knowledge score of the primary caregivers in pre-test was 5.40 ± 3.57 and post-test mean score 
was significantly increased to 10.10± 2.60 at one week, 9.23± 2.38 one month respectively. This difference was statistically significant 
with p= 0.001. 
 
 After the educational intervention in majority of children i.e., 93.33% underwent immunization at 1 month and 3 months 
respectively. These findings were consistent with the studydone by Awadh I.A. et.al. who reported pre-test knowledge mean as 
6.84±1.52 which was significantly increased after intervention which consisted of an animated movie and lecture and post-test mean 
was 9.15±0.79 with p = <0.00110. 
 

 Results were not in agreement with study done by Kaufman J. et.al. who used face-to-face interventions for informing or 
educating parents about early childhood vaccination? The study reported that there is low- to moderate-certainty evidence suggesting 
that face-to-face information or education may improve or slightly improve children’s vaccination status, parents’ knowledge, and 
parents’ intention to vaccinate11.In present study knowledge and immunization status improved after educational intervention. 
 
Ingale A.S. et. al. conducted a study to assess the effectiveness of structured teaching programme on knowledge regarding revised 
immunization schedule among mothers. The   pre-test mean knowledge score and standard deviation was 17.4 ±3.54 which increased 
in post test to 29.5 ± 2.77 and paired ‘t’ test value was 26.404 and p value is < 0. 01. The result showed that there was a significant 
association between knowledge of mothers and Age (χ2 = 4) p (<0.005)12. These findings were consistent with present study. 
Udaykar S. et.al. conducted a study to assess the effectiveness of health teaching programme on knowledge regarding immunization 
among mothers of under five   children. The results showed similar findings with present study where in knowledge score improved 
after teaching intervention at p= <0.05. Findings were also consistent with association in socio demographic profile and revealed no 
significant association between educational qualification, occupation, and number of children with knowledge score13. 
Reddy P.et. al. conducted a study on effectiveness of structured teaching programme on level of knowledge and attitude regarding 
immunization among the mothers of under five children in selected rural area. The structured teaching programme proved to be very 
effective in improving the knowledge and attitude regarding immunization among mothers who had children below 5 years of age. 
The knowledge and attitude regarding immunization was improved by health teaching through flash cards14. Findings are similar to 
present study. 
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Conclusion 
 This study has strengthened the need for having frequent educational intervention regarding immunization of children with 
congenital heart diseases for primary caregivers to improve their children immunization status. 
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