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ABSTRACT 
Background: Parental knowledge, attitude and practice (KAP) regarding vaccines are key determinants 
of immunisation coverage in low- and middle-income countries. However, direct urban–rural 
comparisons of parental KAP in Bengaluru, South India remain limited. Aims and objectives: To 
compare parental KAP on routine immunisation of under-five children in urban and rural Bengaluru 
and identify associated contextual factors. Methodology: This hospital-based mixed-methods study 
included 200 parents (100 urban and 100 rural) recruited through convenience sampling between 
February and August 2024. Quantitative data were collected using a structured interview schedule 
and analysed using logistic regression and correlation analysis. Qualitative data were obtained through 
in-depth interviews. Results: Urban parents demonstrated higher mean KAP scores than rural parents. 
Urban residence was associated with greater awareness of vaccination schedules (aOR 1.96, 95% CI: 
1.8–3.8) and appropriately vaccinated children (aOR 5.19, 95% CI: 1.0–7.6), while rural parents 
showed greater participation in community immunisation programmes (aOR 0.26, 95% CI: 0.1–0.9). A 
moderate positive correlation was observed between knowledge, attitude and practice (p < 0.001). 
Qualitative findings highlighted persistent misconceptions in urban areas and logistical barriers in rural 
settings. Conclusion: Distinct urban–rural differences in parental KAP necessitate context-specific 
awareness and policy interventions to improve routine immunisation coverage. 
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INTRODUCTION 
According to the Knowledge, Attitude and 
Perception (KAP) theory, health behavioural 
change is achieved through the acquisition of 
the right knowledge, generation of attitudes, 

and adoption of behaviours or practices in 
three successive processes.(1,2) The KAP of 
parents towards vaccines is important for 
better immunisation coverage and prevention 
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of vaccine preventable diseases in any 
geographic area.(3,4) 
Vaccination is a means of producing immunity 
against pathogens, such as viruses and 
bacteria, by the introduction of live, killed, or 
altered antigens that stimulate the body to 
produce antibodies against more dangerous 
forms. Vaccination has eradicated smallpox 
worldwide and prevents diseases such as 
cholera, rabies, diphtheria, tetanus and 
typhoid fever, to name a few. (5,6,7) 
 
The World Health Organization (WHO) has 
defined immunisation as the process where by 
a person is made immune or resistant to an 
infectious disease, typically by administration 
of a vaccine. It also stated that immunisation is 
a proven tool for controlling and eliminating 
life threatening diseases and is estimated to 
alleviate around 3 million deaths every year. 
(8)  
Each year more than 10 million children in low 
and middle-income countries die before they 
reach their fifth birthdays and most die 
because they did not access effective 
interventions that would combat preventable 
childhood illness.(9) Mission Indradhanush 
(MI) was launched in India in December 2014, 
aimed at increasing the full immunisation 
coverage to children aged 0-5 years and 
pregnant women to 90% and Intensified 
Mission Indradhanush (IMI) 5.0 focused on 
improving measles and rubella vaccination 
coverage.(10)   
The knowledge, attitude and practice of 
parents especially the mothers towards 
vaccines is an important factor for better 
immunisation coverage which would help in 
achieving full immunisation targets (90% full 
immunisation coverage across all districts) 
according to Universal Immunisation 
Programme (UIP) and Intensified Mission 
Indradhanush (IMI). (11,12) 
The comprehension of parents regarding the 
immunisation of their under-five children 
appears notably deficient, particularly within 
rural regions. (13) Nonetheless, the 
implementation of diverse health programs 
has notably transformed their attitudes and 
practices, leading to an enhancement in 
immunisation coverage. Moreover, it is 

evident that several influencing factors, such 
as socio-economic circumstances, literacy 
levels, and residential settings (urban versus 
rural), significantly impact the Knowledge, 
Attitudes, and Practices (KAP) concerning child 
immunisation.(11) Recent National Family 
Health Survey (NFHS) 5 data indicate a 
difference in full vaccination coverage 
between urban (75.5%) and rural (76.8%) 
areas. (14).  
 
Despite the EPI/UIP (Expanded Programme on 
Immunisation/ Universal Immunisation 
Programme) since 1978/1985, the national full 
immunisation coverage in India for the fiscal 
year 2023-2024 stands at 93.5%. However, 
coverage varies significantly across states, with 
many falling well below the 90% threshold. 
(14,15). 
 
There still remains a dearth of studies that 
directly compare the KAP of parents regarding 
the immunisation of their under-five children 
within urban and rural demographics in South 
India.  
The objectives of this study were to  
1) compare the knowledge, attitude, and 

practices (KAP) towards routine 
immunization among parents of under-five 
children in select urban and rural areas of 
Bengaluru 

2) identify factors associated with their KAP 
and 

3) explore the contextual influences shaping 
these practices in the study population. 

 

MATERIAL & METHODS 
Study design: A hospital-based mixed-
methods study design was employed. 
Ethical approval Ethical approval for the study 
was obtained from the Institutional Ethics 
Review Board (IERB) of St. John's Medical 
College, Bengaluru, prior to its 
commencement. Written informed consent 
was obtained from all participants prior to data 
collection. Participants were informed about 
the purpose of the study, the voluntary nature 
of participation, and their right to withdraw at 
any point without any consequences. 
Confidentiality was maintained by 
anonymising all personal identifiers and 
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restricting access to the data to the study 
investigators only. 
 
Quantitative 
Sample size calculation: For the quantitive 
part of our study, sample size was calculated 
using the formula  
n= Zα2 p (1- p) / e2 
where, n = sample size, Zα =1.96 at 95% 
confidence interval, P = 50%, e = allowable 
error 
If e = 10%, n = 97 ≈ 100 
A total sample size of 200 participants was 
calculated to ensure adequate power for 
statistical analyses, with 100 participants from 
an urban setting and 100 from rural settings. 
Data collection took place from February 2024 
to August 2024. 
 
Study Setting: The urban center selected for 
data collection was St. John's Medical College, 
Bengaluru, while the rural centers included 
General Hospital, Anekal; Primary Health 
Centre, Sarjapur and our rural health centre, 
the Community Health Training Centre, in 
Mugalur (in Sarjapur, Bengaluru).  
 
Study Population: Inclusion criteria for 
participation required parents aged 18 years 
and above with children aged 5 years or below 
who visited the Department of Paediatrics at 
St. John's Medical College Hospital for 
immunisation, as well as parents within the 
same age range visiting the Community Health 
Training Centre in Mugalur, General Hospital, 
Anekal and Primary Health Centre, Sarjapur for 
immunisation. Exclusion criteria included 
parents below 18 years of age with intellectual 
disabilities or who could not comprehend the 
interview schedule.  
 
Study tools: A pretested face validated 
structured interview schedule was 
administered. Our study tool included the 
demographic details of the participants, source 
of information regarding immunisation and 
Knowledge, Attitude and Practice Questions 
(details verified from the Thayi card or 
Institute’s Well baby card). There was a total of 
23 Knowledge questions with a maximum 
score of 23. There was a total of 11 Attitude 

questions with a maximum score of 44. A Likert 
scale was used with responses such as strongly 
agree, agree, disagree and strongly disagree 
with positive scoring weightage assigned to the 
positive attitude questions. There was a total 
of 6 Practice questions with a maximum score 
of 6. 
 
Qualitative 
For our qualitative part of our study, in- depth 
interviews were conducted both in the urban 
and rural areas until data saturation was 
achieved. Interviews were conducted either in 
English or local language and then translated 
ad verbatim into English. For both the 
quantitative and qualitative part of our study, 
convenience sampling was used. 
 
Statistical Analysis: Data were collected using 
the Epicollect5 software and subsequently 
entered into Microsoft Excel for analysis with 
Jamovi 2.4.11 software. Socio-demographic 
characteristics were summarized using 
frequencies and proportions, as well as mean, 
standard deviation, median, and inter-quartile 
range. A cumulative knowledge, attitude, and 
practice score was generated along with mean 
scores, ranges and thresholds for good KAP. 
Logistic regression analysis was performed 
with 95% confidence intervals, and a p-value of 
<0.05 was considered statistically significant 
for all analyses. A cumulative knowledge, 
attitude, and practice score was generated, 
and correlation analysis was conducted to 
explore correlation patterns. For qualitative 
analysis, data from the in-depth interviews was 
manually coded inductively, with emergence 
of themes and sub-themes.  
 

RESULTS 
The median age of the children whose parents 
participated in the study was 3.5 months (IQR: 
1.7–11.8). Significant differences were 
observed between the urban and rural groups 
with respect to parental education and 
occupation, with higher levels of education in 
the urban population and a greater proportion 
of homemakers in the rural population (Table 
1). 
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Table 1: Sociodemographic Characteristics 

Sociodemographic variable Urban (n=100) Rural (n=100) 

Age of the child (in months) 9.2 ± 16.5 11.3 ± 13.1 
Gender of the child     
Male 48 (48%) 67 (67%) 
Female 52 (52%) 33 (33%) 
Mean age of parent (in years) 28.4 ± 2.6  26.2 ±3.1 
Gender of the parent     
Male 57 (57%) 87 (87%) 
Female 43 (43%) 13 (13%) 
Type of Family     
Nuclear 72 (72%) 71 (71%) 
Joint 25 (25%) 24 (24%) 
Extended 3 (3%) 5 (5%) 
Occupation of parent     
Homemaker 27 (27%) 85 (85%) 
Salaried Employee 46 (46%) 13 (13%) 
Government Employee 6 (6%) - 
Business 12 (12%) 2 (2%) 
Professional 9 (9%) - 
Education     
Primary school 3 (3%) 14 (14%) 
Middle school 6 (6%) 13 (13%) 
High school 11 (11%) 20 (20%) 
PUC 14 (14%) 33 (33%) 
Diploma 13 (13%) 4 (4%) 
Graduate 43 (43%) 16 (16%) 
Post graduate 8 (8%) - 
Professional 2 (2%) - 
Socioeconomic status (BG Prasad 2024 classification)     
Upper class 97 (97%) 86 (86%) 
Middle class 3 (3%) 14 (14%) 

Healthcare workers were reported as the 
primary source of information regarding 
immunisation by 83% of urban parents and 
72% of rural parents. The proportion of 
children vaccinated appropriate for age was 
higher among urban parents (91%) compared 
to rural parents (82%). 
 
Knowledge, Attitude and Practice Findings 
A cumulative knowledge, attitude and practice 
(KAP) score was generated, and mean scores 
were compared between urban and rural 
populations (Figure 1). Urban parents 

demonstrated higher mean scores for 
knowledge, attitude and practice compared to 
rural parents. Thresholds for good KAP were 
defined as scores above 70%, with good 
knowledge categorised as ≥16, good attitude 
as ≥31 and good practice as ≥4. The range of 
scores for knowledge was 6–17 in the urban 
group and 3–11 in the rural group. For attitude, 
the range was 10–34 in the urban group and 3–
26 in the rural group. Practice scores ranged 
from 1–5 in the urban group and 1–4 in the 
rural group. 
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Figure 1: Mean scores of KAP of parents towards immunisation 

 
 
Logistic Regression Analysis 
Logistic regression analysis showed that 
parents in urban settings had significantly 
higher odds of being aware of vaccination 
schedules (aOR 1.96, 95% CI: 1.8–3.8) and 
having children vaccinated appropriate for age 

(aOR 5.19, 95% CI: 1.2–7.6), after adjusting for 
socioeconomic status and education. In 
contrast, urban parents had lower odds of 
participating in community immunisation 
programmes (aOR 0.26, 95% CI: 0.1–0.9) (Table 
2). 

 
Table 2: Logistic regression analysis for Knowledge and Practice factors 

Knowledge and Practice questions *Odds Ratio 
(OR) 

95% (CI) p-value 

Awareness of any vaccination schedule 1.96 [1.8-3.8] <0.001 
Awareness of booster doses for vaccines 2.52 [1.0- 6.3] <0.004 
Child vaccinated appropriate for age 5.19 [1.2-7.6] <0.001 
Child vaccinated in community immunisation 
programs 

0.26 [0.1-0.9] <0.001 

*All odds ratios adjusted for socioeconomic status and occupation, reference category is rural (p is 
significant at 0.001)  
 
Correlation Findings: Correlation analysis 
revealed a moderate positive relationship 
between knowledge and attitude (r = 0.417, p 
< 0.001), attitude and practice (r = 0.584, p < 
0.001) and knowledge and practice (r = 0.374, 
p < 0.001), indicating that higher knowledge 
and positive attitudes were associated with 
better immunisation practices (Table 3). 
Table 3: Correlation analysis of KAP  

 Knowledg
e score 

Attitude 
Score 

Practic
e Score 

Knowled
ge score 

1   

Attitude 
score 

0.417 ** 
(<0.001) 

1  

Practice 
score 

0.374 ** 
(<0.001) 

0.584** 
(<0.001) 

1 

*correlation is significant at 0.001 

Qualitative Findings 
We conducted 20 in-depth interviews, 10 from 
urban areas and 10 from rural areas. Each 
interview lasted approximately 20–25 
minutes. Thematic analysis identified distinct 
themes in urban and rural contexts: 
Urban Themes 
Concerns About Vaccine Safety and Long-
Term Effects 
Some parents expressed misconceptions 
about vaccine safety, fearing severe side 
effects such as autism or poliomyelitis. These 
fears were often rooted in misinformation 
from social media, peers, or anecdotal 
accounts. 
“I’m worried the vaccine might cause autism or 
other issues; I’ve heard scary stories.” (ID3) 
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Challenges with Adherence to Immunization 
Schedules 
Parents reported difficulty maintaining the 
vaccination schedule due to social events, 
forgetfulness, or reluctance to visit vaccination 
centers. These challenges often led to delays in 
immunization, potentially impacting the child’s 
vaccination status. 
         “We missed a dose because we had a 
wedding in the family, and I completely         
forgot about the date.” (ID6) 
Rural Themes 
1. Barriers to Timely Immunization Access: 

Rural participants highlighted logistical 
challenges, such as long wait times and 
overcrowding at vaccination centers on 
immunization days. These barriers often 
discouraged parents from seeking timely 
vaccination, even when centers were 
geographically accessible. 
“Despite living nearby, the long wait times 
and queues make vaccination very difficult 
for us.” (ID15) 

2. Limited Awareness of Vaccine Benefits 
and Side Effects: Many rural parents 
lacked awareness of the importance of 
vaccines or the potential side effects, 
further hindering timely immunization. 
This lack of knowledge was often linked to 
limited health education, awareness, 
health literacy or insufficient 
communication from healthcare 
providers. 
“I didn’t know missing one vaccine could 
cause a problem later. I do not know how 
these things work” (ID18) 

 

DISCUSSION AND CONCLUSION 
In our study, knowledge, attitude, and 
practices toward immunization were 
significantly better among urban parents, likely 
due to greater access to information through 
digital platforms like social media and the 
internet. The internet has become an 
important source of immunisation related 
knowledge which facilitates better awareness 
about the importance of immunisation and 
updates on vaccination schedules. Urban 
parents demonstrated higher odds of vaccine 
awareness and adherence to schedules, even 
after accounting for socioeconomic and 

educational factors, highlighting the critical 
role of access to information. This finding 
highlights that access to information, along 
with education, plays a crucial role in shaping 
health behaviours related to immunisation. 
However, rural parents excelled in community-
based immunization program participation, 
benefiting from the efforts of ASHAs and ANMs 
who mobilize communities for immunization 
drives. These campaigns likely foster a sense of 
community involvement and trust, which could 
be leveraged to improve immunisation rates. 
The correlation analysis underscored the link 
between knowledge and immunization 
practices, irrespective of location, reinforcing 
the need for accurate, targeted education to 
address barriers and misconceptions identified 
in our qualitative findings, directly influencing 
parental immunisation practices positively. 
Childhood immunisations have a massive 
impact in the prevention of many serious 
childhood infections. However, the under-five 
mortality in India is still high, in spite of having 
one of the oldest and the largest immunisation 
program in the world. Vaccine Preventable 
Deaths (VDPs) continue to be major 
contributors to this mortality. Knowledge and 
attitude of parents greatly influence the 
immunisation status of the child and thereby 
preventing mortality. (16) (17) 
In comparing our findings with those from a 
similar study conducted in Bangalore (18), 
notable similarities and differences emerge. 
Both studies highlighted healthcare providers 
as the primary source of immunisation 
information, with 71.7% of parents in the 
Bangalore study reporting maternity hospitals 
and healthcare workers as their main resource, 
which aligns with our finding that 83% of the 
urban population and 72% of the rural 
population relied on healthcare workers for 
information.  
The vaccination knowledge among parents of 
children under five years in both urban and 
rural areas of Bangalore were similar to an 
underprivileged area of Bangalore (19), which 
highlighted that only 53% of children in an 
urban slum were fully immunized. While they 
reported a significant drop-out rate in the 
vaccination schedule, we noted barriers 
related to socioeconomic status, knowledge 
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deficits, and attitudes toward vaccination that 
contributed to lower immunisation rates, 
especially among vulnerable populations, 
along with misconceptions and logistical 
barriers as well. 
In contrast to another study done in the same 
state of Karnataka (only on a rural population) 
(20), where 99.8% of mothers were aware of 
the preventive role of vaccination, our study 
found a lower level of knowledge among 
mothers, with only 77% demonstrating 
adequate awareness. Both studies, however, 
show that the majority of mothers believed in 
the importance of childhood vaccination, 
although our study revealed a smaller 
percentage (60%) of mothers believing in the 
necessity of multiple vaccine doses compared 
to 76.8% in the other study. Both studies 
reported high adherence to maintaining 
vaccination records and following 
immunisation schedules. Our study differed in 
that it also included fathers in the participant 
group, incorporated both urban and rural 
populations and had a mixed method type of 
study design. 

RECOMMENDATION 
The findings highlight the need for context 
specific communication strategies and 
strengthened community outreach to address 
urban misconceptions and rural access 
barriers, thereby improving equitable 
immunisation coverage and reducing vaccine 
preventable morbidity and mortality. 
 

LIMITATION OF THE STUDY 
The hospital-based convenience sampling 
limits generalisability to the wider community 
and the cross sectional design precludes causal 
inference regarding determinants of parental 
KAP. 
 

RELEVANCE OF THE STUDY 
This study adds comparative mixed methods 
evidence on urban–rural differences in 
parental immunisation KAP in Bengaluru, 
informing context tailored interventions for 
improving routine vaccination uptake. 
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