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Abstract
Background Viral hepatitis, particularly B and C, is a major cause of liver cirrhosis and cancer, leading to about 
1.4 million deaths annually. Alarmingly, less than 20% of those with hepatitis are aware of their status, with only 
6.3% receiving treatment. School children can play a pivotal role in raising awareness and preventing the spread of 
infections. This intervention study focuses on understanding and enhancing the knowledge, attitudes, and practices 
related to Hepatitis B and C, among school children in Delhi NCR to foster dialogue and awareness.

Methods An intervention study was conducted in selected schools across Delhi NCR between September and 
October 2022 to assess baseline knowledge, attitudes, and practices related to Hepatitis B and C. Three of seven 
schools were randomly selected by probability sampling, representing 9–12 grade students, and 901 students 
participated. Following this, an educational interventional program was conducted using educational material, 
interactive sessions, and audiovisual aids. Post-intervention assessments were done to measure the impact on 
knowledge improvement.

Results The study is expected to provide insights into the current level of awareness regarding Hepatitis B and C. 
Furthermore, the intervention’s effectiveness was analysed using the pre-formed questionnaire. The average pre-test 
knowledge score was 8.9 ± 3.2, while the post-test average was 15.6 ± 4.4, indicating a substantial increase of 6.7 ± 4.7 
points (+ 75.2%). There was a positive correlation of 0.240 between pre and post-test scores. Attitude change before 
and after the session showed a positive percentage change of + 38.0% with a correlation of 0.351. The study indicated 
substantial improvements in knowledge about hepatitis B and C, notably regarding awareness about transmission 
methods and risk factors.

Conclusion This interventional study seeks to bridge the knowledge gap among school children regarding Hepatitis 
B and C in Delhi NCR, fostering a proactive approach towards prevention, detection, and treatment. The considerable 
rise in awareness and favourable changes in perspectives post-intervention say that specific health education 
initiatives are pivotal in raising awareness and comprehension of infectious diseases, ultimately contributing to 
improving community health.
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Background
Viral hepatitis, especially B and C, is among the lead-
ing causes of liver cirrhosis [1] and liver cancer [2]. It is 
responsible for an estimated 1.4 million deaths per year 
from acute infection and hepatitis-related liver can-
cer and cirrhosis – a toll comparable to that of HIV and 
tuberculosis [3]. Of those deaths, approximately 47% are 
attributable to hepatitis B virus, 48% to hepatitis C virus, 
and the rest to hepatitis A and E virus. Viral hepatitis 
is also a growing cause of mortality among people liv-
ing with HIV. About 2.9 million people living with HIV 
are co-infected with hepatitis C virus and 2.6  million 
with hepatitis B virus [4]. What makes hepatitis a public 
health issue of grave concern is the fact that of these, less 
than one in five (17.9%, 45.6 million) people living with 
hepatitis were aware of their hepatitis status, and only 
6.3% (16 million) received treatment [5].

Viral hepatitis is an international public health chal-
lenge, comparable to other major communicable dis-
eases, including HIV, tuberculosis, and malaria. Despite 
the significant burden it places on communities across all 
global regions, hepatitis was largely ignored as a health 
and development priority until 2016. Viral hepatitis is a 
growing public health concern in India, with the exact 
burden remaining unclear due to limited data. India is 
classified within the intermediate endemicity zone for 
Hepatitis B, with a prevalence rate ranging from 2 to 
7% and an average of 4%, resulting in a disease burden 
affecting approximately 50  million people [6]. A meta-
analysis of published data shows that the prevalence 
of chronic Hepatitis B virus infection in India is 1.46%, 
with an estimated 17  million people being chronic car-
riers [7]. A comprehensive review shows that hepatitis B 
virus (HBV) prevalence ranges from 0.87 to 21.4%, while 
hepatitis C (HCV) prevalence ranges from 0.19 to 53.7% 
[8]. A review study found that the pooled anti-HCV sero-
prevalence rates in India were 0.85% among community-
based studies, blood donors, and pregnant women [9]. 
Sustainable Development Goal (SDG) 3 aims to ensure 
healthy lives and promote well-being for all ages, with 
target 3.3 specifically targeting hepatitis, waterborne 
diseases, and other communicable diseases. This under-
scores the importance of combating viral hepatitis as a 
crucial component of achieving SDG 3 [10]. It was fol-
lowed by the World Health Assembly endorsing the 
Global Health Sector Strategy (GHSS) for 2016–2021 on 
viral hepatitis that proposes to eliminate viral hepatitis 
as a public health threat by 2030, i.e., i.e. 90% reduction 
in new chronic infections and a 65% reduction in mor-
tality compared with 2015 baseline [3, 11]. The GHSS 
on viral hepatitis for 2022–2030 [12] promotes disease-
specific goals to end epidemics of viral hepatitis by 2030. 
The GHSS includes five strategic directions that guide 
priority actions by countries and WHO; one of the most 

important is engaging empowered communities and civil 
society for impact.

Competency is indispensable in the five core areas of 
intervention to fight the menace of hepatitis, i.e., preven-
tion, testing, monitoring, management, and treatment 
[13]. Prevention and control strategies for viral hepati-
tis, such as raising awareness through public education, 
vaccination, blood transfusion safety strategies, early 
diagnosis, and effective medical support, can be imple-
mented, and novel interventions have been available 
since 2018 after the National Viral Hepatitis Control Pro-
gram launch in India. It becomes imperative to provide 
a better understanding of hepatitis among children of 
school-going age as they are the most critical stakehold-
ers in the community. Implementing various hepatitis 
awareness campaigns and policy interventions targeted 
at the youth in their formative years is highly impactful 
because they function as active change agents. If a posi-
tive outlook is inculcated into their value system from a 
young age, it gets reinforced as positive behaviour forma-
tion as they grow up.

The present study has been designed to assess baseline 
knowledge, attitudes, and practices related to Hepatitis 
B and C among Delhi NCR school children and foster 
knowledge. This opportunity helped us generate dialogue 
about Hepatitis B and Hepatitis C among Delhi NCR 
school children and bring the concept of its transmission 
and prevention to light.

Methodology
This intervention study was conducted between Septem-
ber 2022 and October 2022 among school children in 
New Delhi to assess baseline knowledge, attitudes, and 
practices. The school’s sample was randomly selected 
using a table of random numbers. Three out of seven 
schools in Delhi under the ‘X’ university were randomly 
selected based on the minimum clusters required from 
the sample size and the average number of students 
in that cluster. Sincere efforts were made to design this 
study by probability sampling so that the students are 
representative of the study population, i.e., 9–12 class 
students. Many students were contacted in one month 
to avoid contamination amongst the other schools 
under the same university. The informed consent was 
obtained from school authorities, parents, and partici-
pants. All the students from classes 9–12 consented to 
take part voluntarily with the assurance that all their 
responses were anonymous and they did not have prior 
knowledge or history of Hepatitis B and C. The stu-
dents who were unavailable during data collection were 
also excluded from the study. No incentive was given to 
them to mark the responses. Student respondents were 
recruited in their auditorium hall (before the classes 
started). The pre-intervention phase featured developing 
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and administering a pre-designed questionnaire encom-
passing topics like socio-demographic details such as 
age, gender, religion, type of family with a total number 
of family members, parent’s occupation, education level, 
and family income. Section "Background" covered ques-
tions on the knowledge domain, which had 26 questions 
with subtitles like causative agents, transmission, pre-
vention, vaccination, symptoms, treatment, and com-
plications of Hepatitis B and C. Section  "Methodology" 
was the attitude domain, which had 15 questions with 
subtitles like modes of transmission, prevention, social 
discrimination, and treatment. The last section was the 
practice domain, which had four questions on screening, 
needle stick injuries, etc. After the collection of data, the 
subsequent intervention phase was conducted by health-
care professionals from the team who delivered sessions 
to students with educational materials, including bro-
chures, posters, interactive sessions, and audio-visual 
aids aiming to enhance awareness and improve their 
knowledge and attitudes. The post-intervention phase 
replicated the pre-intervention phase using the same 
questionnaire to understand changes in knowledge and 
attitude. Inclusion criteria were being an active and reg-
istered school student from classes 9–12 of the selected 
school chain.

The sample size was estimated based on the findings 
of the level of knowledge about hepatitis B and C among 
school students in India. For sample size calculation, 95% 
was considered the confidence level, and 3% was the mar-
gin of error. As reported in an earlier study, 71% of school 
students had good to excellent knowledge regarding hep-
atitis. The minimum sample size was estimated to be 842. 
Assuming a 10% data loss, the revised sample size was 
940. Statistical analysis was conducted to compare pre- 
and post-intervention results, stratified by demographic 
variables. Ethical consideration, including informed con-
sent and data confidentiality, was strictly adhered to, with 
approval from the institutional ethics committee. Writ-
ten informed consent was also obtained from all the par-
ents of participating students.

Study tool
After necessary permissions from the chairman and 
school principals, it was decided to determine the knowl-
edge, attitudes, and practices of class 9–12 students. The 
purpose and nature of the study were explained to the 
students. A self-designed, self-administered, pretested, 
structured (close-ended) anonymous questionnaire writ-
ten in English was used as a study tool for data collec-
tion in this study. Content validity, face validity, and 
reliability tests were conducted on the questionnaire 
before it was used for this study. The questionnaire had 
sociodemographic details of the students and added 45 
items grouped into knowledge, attitude, and practice 

sections. For each correct response, a score of “1” (one) 
and for the wrong “0” (zero) score was given. Each cor-
rect response was awarded a score of “1” for multiple cor-
rect answers. The minimum and maximum scores were 0 
and 45, respectively. The maximum score for knowledge 
was 26, 15 for attitude and 4 for practice. A score of ≥ 13 
was considered good knowledge, 6–12 as fair knowledge, 
and 0–5 as poor knowledge. A score of ≥ 7 was defined as 
a positive attitude and ≤ 7 as a negative attitude. A score 
of ≥ 2 was taken as safe practice and < 2 as unsafe prac-
tice. The correct response sheet was shared with the par-
ticipants via the nodal person. Following data collection, 
added queries from the participants relating to Hepatitis 
B and C were clarified by the investigator. After success-
fully submitting the proforma, an e-certificate of appre-
ciation was provided to the participants.

Statistical analysis
SPSS version 22 was used for data analysis, and p value 
≤0.05 was taken as statistically significant. A chi-square 
test was conducted to determine the association of inde-
pendent variables with the outcome variable of interest 
(knowledge, attitude, and practice related to hepatitis B 
and C). Spearman’s correlation was used to determine 
the correlation between knowledge of hepatitis B, knowl-
edge of hepatitis C, attitude, and practice.

Results
Response rate
The completed and returned questionnaires were 901 
and eligible respondents were 1026, giving an overall 
response rate of 87.8%. About 125 school students were 
not available during data collection.

Students from three schools across Delhi were enrolled 
in the study. Table 1 shows the socio-demographic pro-
file of the participating students. Around a third of the 
respondents (n = 288; 32%) belonged to Class 9, while 
115 (12%) belonged to Class 12. Over two-thirds of the 
students lived in nuclear families (n = 628; 69.7%). Both 
the parents of most of the students had higher levels of 
education (90.7% among fathers and 91.4% among moth-
ers). Most students belonged to high-income households 
(n = 658; 86.8%).

The participants’ understanding of hepatitis B and 
C infection, including its causes, signs and symptoms, 
prevention methods, potential complications, vaccina-
tion, transmission routes, and treatment options, was 
evaluated.

The participants’ understanding of hepatitis B and C 
infection, including its causes, signs and symptoms, pre-
vention methods, potential complications, vaccination, 
transmission routes, and treatment options, was evalu-
ated. Data about knowledge and attitude of hepatitis B 
and C among study participants are described in Tables 2 
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and 3. In the pre-and post-intervention data, substan-
tial knowledge improvements about hepatitis B and C 
were evident. General knowledge, such as major affected 
organs and the causative agent, increased from 80.4 
to 95.0% and 27.6  to  80.9%, respectively. Awareness of 
transmission methods and risk factors notably improved, 
with risk factors like improper blood screening rising 
from 71.1 to 93.5%. Knowledge about other transmis-
sion methods, prevention items like personal protective 
equipment, organ/blood donation in Hepatitis B, needle-
stick injury management, and the disease most likely to 
spread through infected needles all showed gains. Par-
ticipants proved improved understanding of vaccination 
schedules and symptoms and increased awareness of 
treatment options and long-term complications of Hepa-
titis C infection. A corresponding improvement was seen 
in the participants’ attitudes following the awareness ses-
sion in all parameters.

Table  4 shows the mean knowledge score of the par-
ticipants pre-intervention was 8.9 ± 3.2 (Fair knowledge), 
while post-intervention, it was 15.6 ± 4.4 (good knowl-
edge). There is a significant average difference of 6.7 ± 4.7 
points (+ 75.2%) between pre-and post-intervention study 

results and a positive correlation of 0.240. The percent-
age change in attitude before and after the session was 
+ 38.0%, and the correlation was 0.351. Linear regression 
showed that Post-test knowledge gain was 1.593 times 
more than the baseline value (Table 2).

An empirical analysis reveals a significant increase in 
the correlation between knowledge and attitude before 
and after the informative session. Pre-intervention cor-
relation: 0.292 (p < 0.001); Post-intervention correlation: 
0.537 (p < 0.001) (Fig. 1).

An independent t-test was performed to compare dif-
ferences in knowledge, attitude, and practice between 
students when segregated based on gender and type of 
family. Attitude score among female students was signifi-
cantly higher than males (7.4 ± 3.1 vs. 6.8 ± 3.3; p = 0.010). 
Those living in nuclear families had a significantly higher 
mean level of knowledge as compared to those living in 
joint families (9.1 ± 3.1vs 8.6 ± 3.3; p = 0.05) (Table 5).

Discussion
Around 400 million people all over the world suffer from 
chronic hepatitis and the Asia-Pacific region constitutes 
the epicentre of this epidemic [14]. India falls into the 

Table 1 Socio-demographic characteristics of the study population (N = 901)
Socio-demographic variables Frequency Percentage
Class Class 9 288 32.0

Class 10 241 26.7
Class 11 257 28.5
Class 12 115 12.8

Gender Male 507 56.3
Religion Hindu 808 89.7

Muslim 41 4.6
Sikh 29 3.2
Christian 6 0.7
Other 17 1.9

Type of family Nuclear 629 69.8
Father’s education@ Profession or Honours,

Graduate or Post Graduate
770 90.7

Intermediate, diploma, High school pass 73 8.6
Middle school or below 6 0.7

Mother’s education# Profession or Honours,
Graduate or Post Graduate

775 91.4

Intermediate, diploma, High school pass 61 7.2
Middle school or below 12 1.4

Total family Income$

(in Rupees/month)
≥ 123,322 443 58.4
61,663 − 123,321 215 28.4
46129-61,662 42 5.5
30,831 − 46,128 21 2.8
18,497 − 30,830 20 2.6
6,175 − 18,496 6 0.8
≤ 6174 11 1.5

@ The figures given are from a total of 849 responses

# The figures given are from a total of 848 responses

$ The figures given are from a total of 758 responses
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category of intermediate endemicity for Hepatitis B Virus 
(HBV) and the common genotypes reported from India 
are A followed by D [15]. A study by Lodha et al. from 
New Delhi depicted the prevalence of HBV infection in 
India as 1–2% [16].

The present study aimed to assess the factors associ-
ated with knowledge, attitude, and practice (KAP) related 
to Viral Hepatitis B and Hepatitis C among school chil-
dren in Delhi NCR. The study results provide valuable 
insights into the awareness and perceptions of these 
diseases among the school-going population and shed 
light on the effectiveness of educational interventions 
in improving KAP related to Hepatitis B and C. Similar 

results have been shown by other studies done in school-
based settings in India [17].

Socio-demographic factors
The socio-demographic profile of the students, as pre-
sented in Table  1, reflects the diversity in the sample. 
Most of the students belonged to nuclear families; a 
significant percentage of their parents had higher levels 
of education and came from high-income households. 
These demographic characteristics may have influenced 
the level of awareness and knowledge about Hepatitis B 
and C among the students, as previous studies have also 
suggested a positive correlation between education and 

Table 2 Knowledge of study participants about hepatitis B and C (N = 901)
Statement Pre-Intervention Post-Intervention

Correct 
Response

% Correct 
Response

%

General Knowledge
Major organs affected by hepatitis B and C 724 80.4 856 95.0
The causative agent of hepatitis 249 27.6 729 80.9
Modes of Transmission/Risk Factors
Risk factors for transmission of Hepatitis B and C Improper screening 

of blood and blood 
products?

641 71.1 842 93.5

Frequent hospital visits? 396 44.0 511 56.7
Interacting verbally with 
the patients of Hepatitis 
B or C?

405 45.0 592 65.7

Infected mother to her 
child?

546 60.6 821 91.1

Getting body piercings? 283 31.4 798 88.6
Body tattooing? 260 28.9 773 85.8
Sneezing/kissing/hug-
ging/shaking hands?

282 31.3 450 49.9

Sharing utensils? 316 35.1 495 54.9
Sharing room? 367 40.7 584 64.8
Using a common swim-
ming pool?

309 34.3 533 59.2

Prevention
Items that are part of personal protective equipment (PPE) 418 46.4 446 49.5
Organ/Blood Donation in Hepatitis B 540 59.9 552 61.3
Needle-stick injury management 281 31.2 335 37.2
Disease has the highest chance of spreading through infected 
needles

112 12.4 369 41.0

Vaccination
Schedule for Hepatitis B immunization in children 361 40.1 536 59.5
Schedule for Hepatitis B immunization in children 59 6.5 513 56.9
Vaccination for Hepatitis C 176 19.5 620 68.8
Symptoms
Common symptoms of Hepatitis C 178 19.8 485 53.8
Treatment
Cure for Hepatitis B 148 16.4 607 67.4
Cure for Hepatitis C 337 37.4 617 68.5
Complications
Long term complication of Hepatitis C infection 460 51.1 578 64.2
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health awareness [17]. This study found that female stu-
dents had a significantly higher attitude score than males, 
and students from nuclear families had higher knowledge 
levels than those from joint families. This observation 
is consistent with the results of other studies that have 
examined gender differences in knowledge and attitude 
and showed that gender can be a determinant of health 
knowledge, with females often displaying higher levels 
of health-related knowledge and more positive attitudes 
toward preventive measures [18].

Knowledge improvement
Knowledge about other transmission methods, preven-
tion items like personal protective equipment, organ/
blood donation in Hepatitis B, needle-stick injury man-
agement, and the disease most likely to spread through 
infected needles all showed gains. Participants showed 

improved understanding of vaccination schedules and 
symptoms, as well as increased awareness of treatment 
options and long-term complications of Hepatitis C 
infection.

One of the significant findings of our study was the 
substantial improvement in knowledge scores among the 
participants following the informative session. The mean 
knowledge score increased by 75.2% from the pre-test 
to the post-test, showing that the educational interven-
tion effectively enhanced the participants’ understand-
ing of Hepatitis B and C. This finding is consistent with 
the results of several other studies that have examined 
the impact of health education programs on knowledge 
improvement related to infectious diseases [17]. The 
post-test scores in our study were also positively corre-
lated with the pre-test scores, suggesting that students 
with higher baseline knowledge levels benefited the most 

Table 3 Attitude of study participants hepatitis B and C (N = 901)
Statement Pre-Intervention Post- Intervention

Correct 
Response

% Correct 
Response

%

Modes of Transmission/Risk Factors
Believe that instrument sterilization is important to prevent transmission of Hepatitis B and C 544 60.4 716 79.5
Think that there is a possibility that one can get infected with Hepatitis B or C ever 335 37.2 517 57.4
Believe doctors/nurses who are Hepatitis B or C positive should not give health care services to patients 256 28.4 387 43.0
While caring for patients with Hepatitis B infection, it is one’s responsibility to follow safety precautions 581 64.5 752 83.5
Prevention
Would you get tested for Hepatitis B or C 486 53.9 699 77.6
Do you think that health education can be effective in preventing Hepatitis B and C 592 65.7 745 82.7
Do you think that Hepatitis B and C-positive patients should stay away from other family members 150 16.6 297 33.0
Do you think that both husband and wife should get tested for Hepatitis B and C before getting married 460 51.1 711 78.9
Do you recommend your friends and family for Hepatitis B and C screening 529 58.7 756 83.9
Would you ever participate in a health education program related to Hepatitis 576 63.9 717 79.6
Social Discrimination
Will you meet a patient diagnosed with Hepatitis B or C 159 17.6 273 30.3
Think Hepatitis B and C patients should be isolated 168 18.6 349 38.7
Have any concerns about having casual contact or studying together with a chronic Hepatitis B infec-
tion patient in the same school

208 23.1 330 36.6

Treatment
If a family member is diagnosed with Hepatitis, will he/she be encouraged for further investigation and 
treatment

539 59.8 715 79.4

Table 4 Mean score of study participants about knowledge and attitude towards hepatitis B and C (N = 901)
Parameter Pre-intervention

Score
(mean ± SD)

Post-intervention
Score
(mean ± SD)

Mean Difference Mean difference
percentage

Correlation p-value

Knowledge Overall 8.9 ± 3.2 15.6 ± 4.4 6.7 ± 4.7 + 75.2 0.240 < 0.001
School 1 8.9 ± 3.0 15.9 ± 4.6 7.0 ± 4.9 + 78.6 0.203 0.001
School 2 8.7 ± 3.2 15.2 ± 4.3 6.5 ± 4.8 + 74.7 0.219 < 0.001
School 3 9.2 ± 3.3 16.0 ± 4.2 6.8 ± 4.5 + 73.9 0.297 < 0.001

Attitude Overall 7.1 ± 3.2 9.8 ± 3.0 2.7 ± 3.6 + 38.0 0.351 < 0.001
School 1 7.4 ± 2.9 9.5 ± 3.2 2.1 ± 3.8 + 28.4 0.260 < 0.001
School 2 6.7 ± 3.2 9.8 ± 2.9 3.0 ± 3.2 + 44.7 0.459 < 0.001
School 3 7.2 ± 3.5 10.1 ± 2.9 2.9 ± 3.8 + 40.3 0.306 < 0.001
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from the intervention. This pattern of results aligns with 
the other research conducted which found that the effec-
tiveness of educational interventions is often influenced 
by the participants’ initial knowledge levels [19]. A corre-
sponding improvement was seen in the participants’ atti-
tudes following the awareness session in all parameters.

Attitude improvement
Our study also revealed a significant improvement in 
attitudes towards Hepatitis B and C after the informa-
tive session, with a 38.0% increase in attitude scores. This 
shows that not only did the educational program increase 
knowledge, but it also positively influenced the students’ 
attitudes and perceptions regarding these diseases. A 
study conducted among the students of a central univer-
sity in South Delhi (India) showed that, on average, 82% 
of participants showed a negative attitude toward HBV 
and HCV patients [20]. Only 18.4% of participants had 

no issues working with infected fellow students or car-
ing for the infected family member. In this study, 33% of 
participants perceived ear/nose piercing or tattooing skin 
as one of the transmission routes of HBV and HCV. A lit-
erature review shows very contradictory evidence for the 
transmission route of HBV and HCV through piercing 
and tattooing [21]. Those already having associated risk 
factors along with body piercing and tattooing are prone 
to get infected with HBV and HCV.

In an international study by Nazri et al., this figure 
was 47.5% among Malaysian public university students 
on viral hepatitis [22]. In another international study by 
Ahmad et al., 70% of participants feared getting the dis-
ease and spreading it to family members if they encoun-
tered an infected person [23].

The linear regression analysis emphasized the effective-
ness of the post-test session in enhancing knowledge, as it 
was 1.593 times more than the baseline value. These find-
ings highlight the significance of educational programs in 
improving awareness and attitude toward Hepatitis B and 
C among school children. Similar findings have proved 
that health education can lead to more positive attitudes 
and reduced stigma associated with infectious diseases 
[19]. Previous studies have also claimed that with judi-
cious screening and awareness campaigns, including safe 
sex practices, a significant reduction in the risk of acquir-
ing hepatitis can be achieved [24, 25].

Conclusion
In conclusion, this study highlights the effectiveness of an 
educational intervention in improving the KAP related 
to Hepatitis B and C among school children in Delhi 
NCR. The substantial increase in knowledge and posi-
tive shift in attitudes following the intervention suggests 

Table 5 Knowledge, attitude, and practices of study participants 
when stratified for different predictors (N = 901)
Variables Knowledge Attitude Practice
Gender Male 9.0 ± 3.3 6.8 ± 3.3 1.4 ± 1.0

Female 8.8 ± 3.1 7.4 ± 3.1 1.4 ± 1.1
p-value 0.291 0.010 0.919

Type of family Nuclear 9.1 ± 3.1 7.2 ± 3.3 1.4 ± 1.0
Joint 8.6 ± 3.3 6.9 ± 3.2 1.4 ± 1.0
p-value 0.050 0.242 0.995

Religion Hindu 8.9 ± 3.2 7.1 ± 3.2 1.4 ± 1.0
Muslim 9.5 ± 3.3 7.2 ± 3.6 1.4 ± 1.0
Sikh 8.5 ± 3.3 6.4 ± 2.8 1.2 ± 1.0
Christian 8.0 ± 3.0 5.7 ± 3.9 2.0 ± 1.1
Other 9.2 ± 2.8 7.9 ± 2.4 1.2 ± 0.9
p-value 0.663 0.463 0.383

Fig. 1 Correlation between Knowledge and Attitude towards Hepatitis B and C
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that targeted health education programs can play a cru-
cial role in increasing awareness and understanding of 
infectious diseases. These findings align with similar 
studies conducted in other regions, further emphasizing 
the importance of health education in preventing and 
controlling the spread of Hepatitis B and C among school 
children.

Limitations
In our research, we assessed the immediate knowledge 
retention following the intervention. Nonetheless, it is 
crucial to conduct a follow-up study to determine the 
long-term sustainability of this knowledge. One limita-
tion of our study is the selection of schools, which was 
performed using probability sampling from the same 
university without the schools’ awareness or informing 
them of their likelihood of being chosen. This approach 
may introduce selection bias and limit the generalizabil-
ity of our findings to a broader population. Additionally, 
the immediate post-intervention assessment does not 
account for potential changes in knowledge retention 
over time, which is essential for evaluating the inter-
vention’s long-term effectiveness. The absence of a con-
trol group (i.e., comparison group) hinders our ability 
to assess whether the observed changes from pre-test 
to post-test differ from a group that did not receive the 
training program. As a result, this design does not pro-
vide much assurance that any observed changes were 
attributable to the training program itself, as opposed to 
natural maturation and developmental processes or other 
confounding factors. In essence, this design fails to offer 
substantial evidence that the training was the cause of 
any observed changes between the pre-test and post-test.

Way Forward
Our current study demonstrates a significant correla-
tion between students’ attitudes and practices based 
on gender and family types, emphasizing the need for 
more comprehensive investigations into these factors. 
Such research could yield valuable insights and guide 
targeted interventions to address specific needs and 
enhance educational outcomes across various demo-
graphic groups. Conducting a cohort study to evaluate 
the retention of knowledge and attitudes among students 
over an extended period could offer valuable insights 
into their future behaviours and practices. The EMPA-
THY Campaign, which stands for Empowering People 
Against Hepatitis, is a unique initiative of the Institute 
of Liver and Biliary Sciences, New Delhi and is a large-
scale public awareness initiative focusing on Hepatitis 
B and C at the national level and reducing the stigma 
associated with the condition. Additionally, the project 
aims to establish an environment that enables individu-
als with hepatitis and their families in India to participate 

in society and access care. The HEPiSCHOOL (Hepati-
tis Education Program in Schools) initiative under the 
EMPATHY campaign is a significant step in the contin-
uum of the Hepatitis Awareness Mission, where every 
teacher and student becomes an ambassador for hepatitis 
awareness and pledges to eradicate Hepatitis by 2030.

Acknowledgements
We thank the various school children and their respective teachers for 
participating in this awareness drive against Hepatitis B and C and extending 
their support towards this very important public health initiative. We 
appreciate the support and permission of school principals, teachers and 
parents to collect data from the students and school principals. We appreciate 
Dr Neha, Dr. Divya and Tushar’s assistance with the health awareness programs 
held at these schools.

Author contributions
KK conceptualized, designed, developed the questionnaire, and conducted 
the study, prepared the manuscript draft and final manuscript, PA and 
ND contributed to data collection, data entry, writing and review, GK data 
analysis, KK overall manuscript review. All authors read and approved the final 
manuscript.

Funding
Sponsored under The EMPATHY (Empowering People against Hepatitis) 
Campaign.

Data availability
The data is available on request from the corresponding author. Relevant data 
generated or analysed during this study are included in this published article 
and its supplementary information files. The data is available on request from 
the corresponding author.

Declarations

Ethical approval
Ethics approval and consent to participate. Ethical permission was 
taken from ILBS’s Institutional Ethics Committee via No. F.37/ (1)/9/ILBS/
DOA/2020/20217/816 dated 22nd April 2022. Due assent and consent forms 
were taken from the participating students and their parents.

Consent for publication
Not applicable.

Conflicts of interest
The authors have no conflicts of interest to declare.

Received: 7 February 2024 / Accepted: 24 July 2024

References
1. Huang DQ, Terrault NA, Tacke F, Gluud LL, Arrese M, Bugianesi E, et al. Global 

epidemiology of cirrhosis — aetiology, trends and predictions. Nat Rev 
Gastroenterol Hepatol. 2023;20(6):388–98.

2. Stroffolini T, Stroffolini G. A historical overview on the role of Hepatitis B 
and C viruses as aetiological factors for Hepatocellular Carcinoma. Cancers. 
2023;15(8):2388.

3. World Health Organisation. Global health sector strategy on viral hepa-
titis 2016–2021. Towards ending viral hepatitis [Internet]. World Health 
Organisation [cited 2023 Nov 1]. https://www.who.int/publications/i/item/
WHO-HIV-2016.06

4. Global Burden of Disease Collaborative Network. Global burden of Disease 
Study 2016 (GBD 2016) Seattle, United States |. Institute for Health Metrics 
and Evaluation(IHME); 2017.

5. World Health Organisation. Global progress report on HIV, viral hepa-
titis and sexually transmitted infections, 2021 [Internet]. World Health 

https://www.who.int/publications/i/item/WHO-HIV-2016.06
https://www.who.int/publications/i/item/WHO-HIV-2016.06


Page 9 of 9Kaushal et al. BMC Public Health         (2024) 24:2112 

Organisation 2021 [cited 2023 Nov 1]. https://www.who.int/publications/i/
item/9789240027077

6. Ray G. Current scenario of Hepatitis B and its treatment in India. J Clin Transl 
Hepatol. 2017;5(3):277–96.

7. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. Estimations of world-
wide prevalence of chronic hepatitis B virus infection: a systematic review of 
data published between 1965 and 2013. Lancet. 2015;386(10003):1546–55.

8. Kumar D, Peter RM, Joseph A, Kosalram K, Kaur H. Prevalence of viral hepatitis 
infection in India: a systematic review and meta-analysis. J Educ Health 
Promot. 2023;12:103.

9. Goel A, Seguy N, Aggarwal R. Burden of hepatitis C virus infection in India: A 
systematic review and meta-analysis - Goel – 2019 - Journal of Gastroenterol-
ogy and Hepatology - Wiley Online Library [Internet]. [cited 2024 Jan 24]. 
https://onlinelibrary.wiley.com/doi/https://doi.org/10.1111/jgh.14466

10. UN General Assembly (70th. Transforming our world: the 2030 Agenda for 
Sustainable Development :: resolution /: adopted by the General Assembly. 
2015 Oct 21 [cited 2023 Nov 1]; https://digitallibrary.un.org/record/3923923

11. Hutin Y, Low-Beer D, Bergeri I, Hess S, Garcia-Calleja JM, Hayashi C, et al. Viral 
Hepatitis Strategic Information to achieve elimination by 2030: key elements 
for HIV Program managers. JMIR Public Health Surveill. 2017;3(4):e91.

12. World Health Organistaion. Global health sector strategies on, respec-
tively, HIV, viral hepatitis and sexually transmitted infections for the period 
2022–2030 [Internet]. World Health Organisation 2022 [cited 2023 Nov 1]. 
https://www.who.int/publications/m/item/global-health-sector-strategies-
on-respectively--hiv-viral-hepatitis-and-stis-for-2022-2030

13. Divija, Sukumaran AB, Girija N, Sreelatha DD, Haran JC. Knowledge regarding 
hepatitis among students of a selected government school of Trivandrum 
district, Kerala. Int J Community Med Public Health. 2019;6:2460–4.

14. Locarnini S, Chen DS, Shibuya K. No more excuses: viral hepatitis can be 
eliminated - ScienceDirect [Internet]. [cited 2024 Jun 24]. https://www.
sciencedirect.com/science/article/pii/S0140673616302951?via%3Dihub

15. Kumar A, Kumar SI, Pandey R, Naik S, Aggarwal R. Hepatitis B virus genotype 
A is more often associated with severe liver disease in northern India 
than is genotype D. Indian J Gastroenterol off J Indian Soc Gastroenterol. 
2005;24(1):19–22.

16. Lodha R, Jain Y, Anand K, Kabra SK, Pandav CS. Hepatitis B in India: a review of 
disease epidemiology. Indian Pediatr. 2001;38(4):349–71.

17. Choudhuri G, Ojha R, Negi TS, Gupta V, Saxena S, Choudhuri A, et al. A school-
based intervention of screening a movie to increase hepatitis B vaccination 
levels among students in Uttar Pradesh, India: impact on knowledge, aware-
ness, attitudes and vaccination levels. Hepatol Med Policy. 2017;2:10.

18. Anaam MS, Alsahali S. Gender differences in knowledge, attitudes, and 
practices toward COVID-19 in Saudi Arabia: a cross-sectional study. Diseases. 
2023;11(2):63.

19. Dong A, Jong MSY, King RB. How does Prior Knowledge Influence Learning 
Engagement? The mediating roles of cognitive load and help-seeking. Front 
Psychol. 2020;11:591203.

20. Anjum A, Inder D, Kumar P, Akhtar K. Knowledge, attitude and practices for 
HBV and HCV (Hepatitis B virus and Hepatitis C virus) among the students 
of a central university in South Delhi (India) and strategies for prevention of 
disease. J Integr Health Sci. 2021;9:19.

21. Messahel A, Musgrove B. Infective complications of tattooing and skin pierc-
ing. J Infect Public Health. 2009;2(1):7–13.

22. Nazri N, Rahman N, Shafri M, DrNI AR, Haque M. Knowledge, Attitude and 
Practice of Malaysian Public University Students on Viral Hepatitis. 2019;9.

23. Ahmad F, Hamzah NAC, Mustaffa N, Gan SH. Anti-hepatitis a seroprevalence 
among chronic viral hepatitis patients in Kelantan, Malaysia. World J Gastro-
enterol WJG. 2011;17(36):4130–4.

24. Grebely J, Robaeys G, Bruggmann P, Aghemo A, Backmund M, Bruneau J, 
et al. Recommendations for the management of hepatitis C virus infection 
among people who inject drugs. Int J Drug Policy. 2015;26(10):1028–38.

25. Socías ME, Shannon K, Montaner JS, Guillemi S, Dobrer S, Nguyen P, et al. 
Gaps in the hepatitis C continuum of care among sex workers in Vancouver, 
British Columbia: implications for voluntary hepatitis C virus testing, treat-
ment and care. Can J Gastroenterol Hepatol. 2015;29(8):411–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.who.int/publications/i/item/9789240027077
https://www.who.int/publications/i/item/9789240027077
https://onlinelibrary.wiley.com/doi/
https://doi.org/10.1111/jgh.14466
https://digitallibrary.un.org/record/3923923
https://www.who.int/publications/m/item/global-health-sector-strategies-on-respectively--hiv-viral-hepatitis-and-stis-for-2022-2030
https://www.who.int/publications/m/item/global-health-sector-strategies-on-respectively--hiv-viral-hepatitis-and-stis-for-2022-2030
https://www.sciencedirect.com/science/article/pii/S0140673616302951?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673616302951?via%3Dihub

	Impact of educational interventions on hepatitis B and C awareness among school students of Delhi NCR, India
	Abstract
	Background
	Methodology
	Study tool
	Statistical analysis

	Results
	Response rate

	Discussion
	Socio-demographic factors
	Knowledge improvement
	Attitude improvement

	Conclusion
	Limitations
	Way Forward

	References


