Systematic Review
Exploring the Impact of Vaccination Strategies on Reducing the Prevalence of Cholera-

and Rotavirus-Induced Diarrhoea in Children in Bangladesh, India and Pakistan.

ABSTRACT

Background: Diarrhea is the second leading cause of death in children and poses a major
threat to public health. It is mainly caused by pathogenic organisms of viral, bacterial, or
fungal origins, two of which have been preventable via vaccination and have been identified
as rotavirus and cholera. In 2020, India, Pakistan, and Bangladesh were among the top 10
South Asian countrieswith the highest mortality rates from childhood diarrheal diseases. India
and Pakistan are further listed by the WHO among the top five countries with the highest
recorded mortality among children under five years old. Bangladesh has experienced the
approach against rotavirus and cholera induced diarrhea_and.is considered the most cost-
effective prevention method. However, despite their/ proven effectiveness, other factors
appear to affect the impact of vaccination strategies in these countries. Therefore, this study
aimed to explore these nonclinical factors.

Method - This study was conducted as a systematic review which involved the systematic
search and selection of qualitative data from primary studies concerning the research topic
which was developed using the SPIDER framework: The PRISMA tool was used to carry out
this process, and the CASP was used-to-evaluate the methodological quality of each study.
The combined data were then harmonized.using meta-synthesis and analyzed thematically.
Findings: Four themes emerged from the analysis of the study data: pre-vaccination strategy
experience, post-vaccination;strategy. impact, opportunities for vaccination strategies, and
threats to successful implementation of vaccination strategies. This formed the basis of the
study discussion and expounded on the impact of vaccine strategies in the selected countries.
Conclusion: The results of this study prove the importance of attending to the factors that
surround the uptake and coverage of cholera and rotavirus vaccines in Bangladesh, India, and

Pakistan as critical influencers of the prevalence of childhood diarrhea induced by rotavirus

and cholera pathogens, respectively. |

INTRODUCTION

Diarrhea is considered a sign/symptom of an intestinal infection caused by an invasion of the
intestinal tract, which could be a viral, parasitic, or bacterial organism [World Health

health inequality and inequity, as this global public health burden is both preventable and

treatable if appropriate measures are instituted and maintained. Rotavirus and cholera are
highlighted as the leading causes of diarrhea especially in children, accounting for most of
the hospital admissions due to diarrhoea in Asia and Africa. While diarrhea is the second
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global cause of death in children under five, it is the leading cause in South Asia (Murugesan
et al., 2022). In 2020, India, Pakistan, and Bangladesh were the South Asian countries listed
in the top 10 countries with the highest mortality rates in the aforementioned population
(WHO, 2020). India and Pakistan are further listed by the WHO among the top five countries

Manetu et al. (2021) recorded these three countries among the top 10 regions of the world
with the highest number of under-5 deaths due to diarrhea, with India topping the list, Ghosh
et al. (2021) further listed India and Pakistan among the five countries bearing half of the
burden of fatal childhood diarrhea. The study by Das et al. (2023) documented that
Bangladesh is the world’s cholera hotspot zone as it harbors the Ganges delta from, which
cholera is thought to have originated; hence, the endemicity of cholera in Bangladesh;.where
most of the seven recorded cholera pandemics originated. The high number of deaths caused
by cholera-induced diarrhea underscores the importance of promptly tackling this public
health burden. Although various interventions have been put in place to mitigate the vast
inter-regional/intra-regional health inequalities, which predispose:different populations to the
risk factors associated with contracting and spreading cholera, such as.access to clean and
safe water, proper sewage management, sanitation, and cholera vaccine coverage, over four
million cases of cholera are still recorded annually, with over 100,000 deaths in Bangladesh
(Das et al., 2023).

Therefore, this study explored the impact of vaccination strategies on reducing the prevalence
of cholera-induced diarrhea in Bangladesh,-India; and:Pakistan, to identify the strategies
currently in use, the extent of vaccine coverage,equitable distribution of vaccines, and factors
limiting vaccine uptake, and to highlight the relationship between cholera vaccination and
other prevalent risk factors for cholera<induced diarrhea in these countries. This review
provides a comprehensive understanding. of the impact of vaccination strategies vis-a-vis
other population demographics and social determinants of health in Bangladesh, India, and
Pakistan with respect to cholera-induced diarrhea. In addition to sanitary means of
preventing cholera, vaccination:has proven to be a potent way to prevent the transmission of
pertinent pathogens (WHO,.2017; Zeng et al., 2021). Despite being the most common
bacteria causing-diarrhea in-children, there is no effective vaccine against E. coli infection
(WHO, 2017). Hence, this study focused on the most common virus and second most
common bacteria causing diarrhea in children, identified as rotavirus and cholera,
respectively;~as they have been confirmed to have highly potent vaccines. |A range of
vaccination strategies have been proposed and implemented with varying levels of impact on

the target population and related challenges (GailanQasem et al., 2022; Khan et al., 2019).] -

These strategies are mostly reported in isolation, and systematic reviews that exist on the
subject have a wider scope of including many types of vaccines or are focused on global
vaccination. However, this study focused on the impact of rotavirus and cholera vaccine
programs on the uptake of vaccines using endemic regions in South Asia (Bangladesh, India,
and Pakistan) as case studies. Therefore, this study aimed to integrate evidence from primary
studies on vaccination strategies for rotavirus and cholera in Bangladesh, India, and Pakistan
as a preventive method against diarrhea in children and to discuss its impact on the target
population.
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Analysis of Data Owing to technological advancements, the thematic analysis process was
automated using NVivo software. However, one of the drawbacks of its use is the tendency to
read data out of context and fail to identify expressions that mean the same but are written
differently, thereby increasing the probability of inadequate extraction of representing themes

Lachal et al. (2017) to obtain familiarity with the data through an in-depth study of each,
extracting codes identified as keywords used in the study results, identifying the frequency of
code occurrences, and merging them to produce themes and subthemes. The themes that
arose were individually discussed by employing all the corresponding data from each
included study.

Ethical considerations

In the current study, this test was conducted by assessing the methods to ensure the quality of
the literature, synthesis, and analysis processes to ensure transparency (Chin et al., 2022).
Types of bias include subjectivity on the part of the researcher during analysis, publication
bias, and other types encountered during selection (Page et al., 2021). Objectivity was

Chin et al. (2022) assessed systematic reviews that complied'with the PRISMA checklist vis-

a-vis those that did not and highlighted the-latter-as*having a higher risk of bias than the
former. This study, however, gathered only peer-reviewed articles as the quality of their
methods could be assessed.

RESULT & Ans
Theme 1- Pre-vaccination strategy hindered by misinformation and myths.

The interviews conducted with mosti.community dwellers in the studies showed high levels

of misinformation among. the=participants. Some of these people obtain their information

from informal and:other. unteliable sources that could largely prevent proper education on

rotavirus and cholera vaccination. Some of these sources include intuition stemming from

personal beliefs or external sources, such as religion. “They said, if you follow naturopathy,

you don’t require.any vaccination at all”” |(Erchick et al., 2022),

he has given-us children then he will protect them too. We don’t believe anyone other than *
Allah, theseivaccinations are not bigger than Him” (Tabassum et al., 2022). “I see that the

section of Christian population that is in the coastal population, they don’t believe in
vaccination, they don’t believe in medicines also” (Erchick et al., 2022). “They deny that this
is due to the viruses or bacteria, and there is no need for any vaccination or preventive
strategy” (Erchick et al., 2022). According to another report, the level of education may not
affect this personal intuition, and due reference was made to the lower acceptance of
vaccination recorded in the urban regions of India when compared with the rural regions. “In
our urban areas, the hesitancy is more among educated people” (Erchick et al., 2022). In
addition, these information sources could be from unproven tales and circulating myths of
unverified origin, instilling fear into the individuals and leading to their hesitancy to
vaccinate their children. “We want to vaccinate our kids, but we fear as some people said
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that it has risk and may cause disability” (Singh et al., 2019). Other sources are informal and
less reliable, such as websites, blogs, and social media. “People are now receptive to natural
medicines. It’s increasing due to social media or misinformation or disinformation” (Erchick
et al., 2022). “I check up online about vaccines and see what is said there” (George et al.,
2016).Furthermore, people do not follow true messages, they tend to follow only messages
which have some attraction. So, all these negative messages get full support, and they are
getting forwarded repeatedly(Erchick et al., 2022). Also, whenever they say the vaccine
contains something, which we should not have taken so it is against our religion, people tend
to follow that message” (Erchick et al., 2022). Finally, misinformation can originate from
people perceived to be medical professionals or practitioners who are inadequately trained in
vaccines, further posing a threat to the encouragement of vaccination. A participant said
“...well I see if the site is run by a doctor or by some good agency...then I feel"it. would be
correct...don’t you think so?” (George et al., 2016).Another person interviewed said “My
doctor only told me not to give, he said that there was no use in giving this vaccine, and he
had not given it to his own daughter. When my doctor says that, then why will | give it to my
child? Whatever he told us to do we have done that.” (George et al:; 2016).According to
Erchick et al. (2022), until quite recently, even professionals-in the health sector, were not
aware that diarrhea can be prevented by vaccines.

Theme 2 - Post-vaccination strategy improvedknowledge gain.

The approach of providing vaccine education to;the“populations of interest as a strategy to
improve uptake and reduce the prevalence of childhood diarrhoea was met with deep
appreciation, and there was an evident change in perception. “The nurse sometimes seats
with a few of us parents and explains why the vaccine is being given and when the next
vaccine is due. They also tell us the site, of administration of the vaccine” (Francis et al.,
2021). “l am very much satisfied to‘have the cholera vaccine. My daughter-in-law delivered a
child 10 days before the campaign, she was reluctant to come here, but I insisted on her and
she had received the.vaccine:=l.felt that she would be benefited by having the vaccine”
(Uddin et al., 2014). Inyaddition, some studies have tested post-education knowledge and
reported sound.reasoning regarding the importance of vaccination in participants. Wahed et
al. (2013) argued that if'any member of a household is affected by cholera, other members of
the household.have a higher risk of getting infected as well. Thus, members of each household
must.be careful and trust the vaccination process as an effective way of preventing cholera
spread (Wahed et al., 2013). Regardless of theimplemented strategies, Uddin et al. (2014)
identified ‘trust’ as being critical in the success of the vaccination campaign, as it was
fundamental for vaccine acceptance. For some people, there is a significant trust in the
government and an automatic acceptance of the vaccines as one person said, “It is safe, since
the Government implemented the vaccination programme” (Uddin et al., 2014).Nonetheless,
some people had their reservations towards the vaccination scheme due to mistrust. Some
studies highlighted the resentment expressed by some people as they perceived that if these
vaccines are delivered to each household free of cost, there may be some underlying agenda
(Erchick et al., 2022; Uddin et al., 2014).A participant was noted to say, “It’s just not
vaccination” (Erchick et al., 2022). Another participant opined thatthe project is using the
people of Bangladesh as guinea pigs to test the cholera vaccine (Uddin et al., 2014).



Consequently, if government is not providing proper services and amenities to particular
villages, people in those areas will start avoiding the government programs, as they don’t
understand that this vaccination campaign is not associated with government’s campaign
promise and is important for them (Erchick et al., 2022). On the other hand, trust in
healthcare professionalsalso varies. Some participants had no opposition to the professional
recommendations by healthcare practitioners. “We are satisfied with whatever he says so
there is nothing like asking questions and all. Whatever he says you have to give this vaccine,
you have to give that.” (George et al., 2016). Some participants said, “Whenever they come
for vaccination, we ask Sapna [Anganwadi worker] about it. We only go for it after asking
her.” (Das et al., 2023). Contrastingly, other people had reasons to doubt the procedure based
on previous encounters or a show of lack of expertise, as some were noted to say, “I don’t
trust health care providers as their practice is unethical and immoral, | have witnessed a case
where the doctor implanted birth control pill without taking consent after delivery, which had
made me doubtful” (Tabassum et al., 2022).Erchick et al. (2022) argued that health workers,
especially at the grassroot level, are not able to answer the questions asked by the parents or
the public because they are not properly trained. Thus, if a person asked that question “How
does this vaccine prevent a disease?” or “What are the side effects of-this vaccine?” some of
the workers are not able to give an answer in a convincing manner (Erchick et al., 2022). A
participant also opined thatsince year 2000, there has been a lot of changes in the vaccination
schedule, and this has encouraged misbelief and mistrust among people (Erchick et al., 2022).
Despite the gain in knowledge and the established trust-influenced by the post-vaccination
strategies, vaccine uptake could still be peor due to the low socio-economic status of most of
the population (Francis et al., 2021).A participant said, “The government is giving
vaccination free, if we had to get those waccines in private clinics it would cost us 1000 or
2000 INR [15 — 30 USD], we cannot afford that, so we take the vaccines given by the
government” (Francis et al., 2021).-Another said, “...majority of the people are daily wagers,
labourers in fields, brick furnaces, or sugar mills. Their income does not even cover their
expenses, so when theyare faced with disease, they come to government hospitals. Here
treatment and medicinesjare free, and there are no doctors' fees” (Das et al., 2023). In cases
where vaccines.are given free of charge, logistics issues may also be a barrier to uptake, thus
hindering a wide coverage. One of the healthcare personnels interviewed said, “Oh, we face a
lot of difficulties:in reaching health facilities in the suburbs and in emergency situations we
hardly, get a*wvehicle, sometimes we are out of money” (Das et al., 2023).Another participant
said, “Lackef transport is a major issue for us...” (Das et al., 2023). However,Erchick et al.
(2022) highlighted a participant who said,*“Accessibility is not much a problem in the state of
Kerala because we are a small state with high population and all of these decentralised
facilities, infrastructure is very good.” According to Francis et al. (2021),neglect can also be
responsible for low coverage, as some reports showed that parents treated the exercise with
less priority, thereby reducingvaccine uptake. There are parents who delay vaccines by a
month or two, probably due to the distance they will travel to get the vaccines” (Francis et al.,
2021). Some participants said, “My child has missed vaccines as we had been out of town for
a long time while she was younger. As far as | know, she only received two vaccines”
(Francis et al., 2021); “After new year we go out to attend Pongal and we stay out for 20 to
25 days” (Francis et al., 2021). A change in the environment could also affect adherence to



the vaccination schedule, as one participant reported a lack of proper navigation around an
unfamiliar place of residence. “We do not know anything there, it is a new place and we do
not know where to get vaccination, so we wait till we return home, and get our child
vaccinated then” (Francis et al., 2021).Also, patient services affect their willingness to adhere
to vaccination schedules, and time management was documented as one of the factors that
influence vaccine uptake and coverage. In addition, the active participation of community
members in implementing strategies to improve the uptake of rotavirus and cholera vaccines
contributed to the achievement of a reduced prevalence of childhood diarrhoea(Das et al.,
2023). “We formed a community group and have included influential people such as an
imam (religious leader), landlords, shopkeepers, and other respected members of the
community. This helps us convince people that work we are doing is for their betterment”
(Das et al, 2023). A community leader who was interviewed said, “If there is
anyunvaccinated child, we tell them to vaccinate their child. This is good for-the child. There
are 12 months in a year and 24 hours in a day. What if anything happened,to the child at that
time? It is important to vaccinate children to keep them protected-at all'times” (Francis et al.,
2021). The parents are more amenable to take a vaccine if they have heard that their friend’s
children or relatives’ children have taken it (George et al., 2016). On the part of the target
population, there was a constant report of a positive/impact ongthe decision of others to
partake in vaccination. “If someone in the family has done it then we will do it for our child
also” (George et al., 2016). “My neighbours had children before me. They told me that the
vaccines were good and told me to get my children vaceinated” (Dhaliwal et al., 2022).

Theme 3 - Opportunities for vaccination strategies |
The willingness to learn regardless:of:the prevalent poor vaccine knowledge could be
leveraged for strategic vaccination approaches that would promote uptake and, therefore,
reduce disease prevalence, as there is a thriving zeal to gain more knowledge on this
topic(Singh et al., 2019).¢A rural dweller said, “we want to know more about the diseases,
how they come and how vaecines.help reduce them, this advice would be very helpful to us.
We want to keep our children safe, and healthy, that is very important to us” (Francis et al.,
2021).Although-=some perceive this education and empathy as basic prerequisites for
compliance with vaccination, healthcare service providers need to guide, educate, respect,
and be sensitive to the issues and challenges like family problem, loss of wages, insecurities,
faced.by theularger population (Singh et al., 2019). In addition to seeking vaccine knowledge,
studieshighlighted an existing demand for vaccines by both parents and community
stakeholders(Francis et al., 2021; Singh et al., 2019). Some participants showed ardent
adherence to and prioritisation of the process(Singh et al., 2019).A community leader said,
“even if it means we have to forego something, we will not compromise giving our child
vaccines. If it is good for the child, then we will go ahead and do it even if it is costly”
(George et al., 2016). Some of these views were formed as a direct consequence of
witnessing the implications of being unvaccinated(Das et al., 2023).According to Das et al.
(2023),following the death of some children due to diarrheal diseases, mothers began making
conscious efforts to get their children vaccinate.

Theme 4 - Threats to the successful implementation of vaccination strategies
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Access to the vaccines: Following the success of any vaccination strategy to improve uptake
and effectiveness, it is important that these vaccines be made accessible to the target
population(Das et al., 2023). Reports have demonstrated the impact of poor access on the
success of these strategies. In some cases, this is due to barriers faced in unfamiliar
environments. “I hesitate to get vaccinated or to advocate it as | am a ‘non-Marathi’meaning
‘nonlocal’. | am from a different state, in which culture and languages are completely
different. 1 do not know what the local healthcare service providers will think and how they
may behave” (Singh et al., 2019). In some other cases, geographical locations may have poor
road structures and therefore affect access to vaccines and predisposing such places to a
higher prevalence of childhood diarrhoea(Singh et al., 2019).

Fear of adverse events: Adverse Events Following Immunisation (AEFI).are unpleasant
experiences that could occur after a vaccination procedure(Erchick et al.,-2022).-Due to the
occurrence of some of these events, a high level of reluctance would threaten the success of
vaccination coverage, and this could be reflected in not just a group of individuals but a
whole community. Diverse reports exist on this situation from theinterviews eonducted in the
included studies. In some cases, there is a fear of potential adverse events, “If there is already
a case [AEFI], which has been registered in the area of the child whogot vaccination, and
something happened to that child, that entire community would develop a kind of resistance”
(Erchick et al., 2022). There are many parents who are afraid that their child may get fever
after vaccination, or that their child may have some defects'(Francis et al., 2021). However,
in some cases, the past experience of an- unpleasant vaccine-related incident leads to
fear.Some participants had these to say, “the last time fever and pain persisted for one week
and we were lost as no one was there to respond. I do not want to vaccinate my kid again”
(Singh et al., 2019). “When my child received first injection, it caused swelling and fever. |
got worried and started crying then my mother in-law told me that it happens” (Tabassum et
al., 2022). “An incident occurred-with my cousin’s daughter, when after vaccination blister
was formed, leg got swollen and become shrink and weak. Our family believed that it
wouldn’t have happened:.if-the=vaccination was not given to the child” (Tabassum et al.,
2022). “My child got hospitalised as she fainted after vaccination and got high grade fever.
After treatment,.the patient-was stable. This incident frightened and made me doubtful about
all vaccines due to which | refused for all vaccinations but when counselled by community
people, neighbours and LHWSs, | resumed her vaccination again” (Tabassum et al., 2022).
“Our.whole“family is reluctant and have a rigid perspective about polio drops and vaccination
because my:mother-in-law’s child got sick and died in result of vaccination” (Tabassum et
al., 2022). This factor must thus be considered in detail when designing a rotavirus and
choleravaccination strategy for children.

Resource availability: With respect to the aforementioned barriers faced in vaccination, the
availability of resources to ensure a sustainable supply and uptake of these vaccines must be
prioritised. Despite the success of some strategies, the study participants laid their complaints
of low impact due to unavailable resources. The lack of human resources was highlighted on
one hand, while the lack of qualification of the available human resources was also
mentioned on the other hand. “No, vaccinators are not enough. In our area of Shah Kareem,
we only have two vaccinators” (Das et al., 2023). “There is a lack of training sessions for
LHWSs. Mostly doctors attend trainings and then brief us (LHWS) in a superficial way” (Das



et al., 2023). Also, educational resources were lacking as neglect was detected in health
professionals towards the rotavirus and cholera vaccination “The LHWs do not provide us
with any information about diarrhoea and pneumonia. They are only concerned with the polio
campaign.” (Das et al., 2023) “The health care providers can utilise short counselling with
clear language, which will maintain a positive relationship between the personnel and the
mother. Simple but effective messages such as the benefits of immunization and the number
of doses until the age of one can be transferred through counselling” (Karim et al., 2023).

Cultural barriers

Demographics and sociocultural activities in a given population and region also play
significant roles in determining the values and practices associated with vacecination:against
diarrhoea, including other preventive measures. While being potential causes: of low
immunity, traditional alternatives may be considered sufficient, and the need for vaccination
may be poorly identified. “they use traditional methods, like mint water, sago; banana and
yogurt, to treat children suffering from diarrhea” (Das et al., 2023), “Exclusive breastfeeding
is not practiced in our culture. We give honey, sweet pastey and. water during the first six
months of life” (Das et al., 2023). “People living in rural areasare unaware of the importance
of maintaining personal hygiene. They avoid bathing, brushing/teeth, combing hair and
children walk and play barefooted in muddy surroundings” (Das et al., 2023). Low vaccine
knowledge The majority of the included studies:in this review uniformly agree that the level
of vaccine knowledge in the study areas is low.:ln fact, the affirmation of this situation by
recent studies raises concerns regarding:the strategies applied hitherto to boost vaccine
uptake. This may be caused by the low focus on rotavirus and cholera during the
implementation of vaccination strategies, as other vaccines seemed to be more popular in
some cases. “...Most people don’t have, much awareness about vaccines” (Francis et al.,
2021). “Majority did not have any idea except for polio...some talked about BCG and
measles” (Singh et al., 2019). “Not at all aware of the (Rotavirus) vaccine” (Karim et al.,
2021). Health professionals-have.been proven to be one of the influencers of this state, as
some were reported to refrain from giving the required information to patients before and
during vaccination. In addition, some of these community dwellers request education and are
met with disappointing feedback, further making the process less desirable. “Before they
vaccinate out.children, they do not give us enough information” (Francis et al., 2021). “I was
angry.because.she said it’s for the children’s benefit, but she never clarified the benefits”
(Das et al., 2023). “I do not have sufficient knowledge about this virus,butl have heard as
well:as vaccinated my child against it. The only information given by the vaccinator is that
this virus is responsible for causing diarrhea and this vaccine protects against diarrhea”
(Karim et al., 2021). Again, some individuals said, “vaccination is purposeless, we recite
Quran and spiritually heal our children” (Tabassum et al., 2022); “personally, | do not believe
that vaccination will stop my child from diarrhea” (Karim et al., 2021).

DISCUSSION
Pre-vaccination strategy experience: In the absence of public health approaches to promote
rotavirus and cholera vaccination, there is a high incidence of misinformation, poor
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knowledge of the importance of these vaccines, and poor diarrhea prevention practices
(Erchick et al., 2022; Francis et al., 2021; George et al., 2016). This finding underscores the
need for educational interventions, particularly in developing countries, as in the case studies
used in this study. The low level of knowledge of parents critically affects their willingness to
vaccinate their children, and is a challenge that must be overcome to increase uptake (Francis
et al., 2021; Karim et al., 2023; Singh et al., 2019). Unhealthy practices and a lack of hygiene
further necessitate the vaccines in question, making the implementation of vaccination
strategies of immense importance (Das et al., 2023; Wahed et al., 2013).

Post-vaccination strategy impact: As a result of the implemented strategies for vaccination
against rotavirus and cholera, the studies reported positive impacts such as a. significant
enhancement of vaccine knowledge for the prevention of diarrhoea and understanding the
role of healthcare professionals in the exercise (Francis et al., 2021; Wahed et al:;. 2013). In
contrast, new challenges arose, such as impediments to the achievement of vaccine coverage
outlined as mistrust and a lack of required means of accessing the vaccines (Erchick et al.,
2022; Francis et al., 2021; George et al., 2016; Uddin et al., 2014).. Community involvement
was further recognized as being pivotal to the successful implementation of pertinent
strategies (Das et al., 2023). The interplay between these factors underlies the impact of the
implemented strategies on the prevalence of rotavirus and cholera-induced childhood
diarrhoea in the regions under study.

Opportunities for vaccination strategies: The observed willingness of parents to learn and
vaccinate their children serves as a window of -oppertunity to implement rotavirus and
cholera vaccination strategies (Francis et al., 2021; Singh et al., 2019). Thereforeeducational
interventions should be encouraged to improve the knowledge of the target population and
further increase their involvement in the-prevention of childhood diarrhoea (Varghese et al.,

terms of access to these vaccines pose a threat to their uptake as well as the availability of
required resources. Varghese et al. (2022) highlighted the paradox of vaccine unavailability
in endemic countries,-where they.are needed because of a lack of available resources. The
study findings confirm this situation and call for a prioritized approach. In addition, the fear
of adverse events.discourages adherence in parents and threatens the impact of vaccination
strategies, which are scarcely mitigated by vaccinators due to neglect (Karim et al., 2023). A
study by Zaidi etial. (2021), which evaluated the knowledge and practices of medical students
regarding rotavirus vaccination, showed high levels of complacency and indicated a similar
attitude in the future. /Although studies are continually being conducted to introduce new
options, existing vaccination strategies should be strengthened (Luquero&Azman, 2018). The
perception and participation of parents in childhood vaccination against rotavirus and cholera
directly affecst the incidence of rotavirus and cholera induced diarrhea in Bangladesh, India,
and Pakistan (Wahed et al., 2013). Hence, the themes of discussion mentioned above, should

be considered to properly design and implement effective strategies aimed at reducing ;"

childhood diarrhea in these regions via vaccination,
Strengths and limitations
This study was conducted as a systematic review and therefore employed standardized tools
in its methods, ranging from literature search and selection to data synthesis and analysis.
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Therefore, this study holds high recognition as being reliable source of evidence on this topic.
Its high reproducibility due to astute reporting based on guidelines also improves the
transparency and study quality. Strength refers to the process of acquiring primary studies
usinghigh-quality methods, further enhancing the reliability of the review. Furthermore, most

of the included studies were recently conducted, thus providing up-to-date information on the
subject. Despite these strengths, this study had some limitations. First, the availability of
primary studies with qualitative data on the subject was a challenge, and, as a result, the
process of systematic literature search was time-consuming. Furthermore, rich data on the
desired populations were lacking, which led to the inclusion of only ten studies after a
rigorous selection process, despite being sourced from three different countries.

Recommendation |

As evidenced by the study results and recommended by Singh et al. (2019),-in planning any
vaccination strategy, attention should be given to creating awareness. that would help
strengthen trust in the parents of the target children. Educational interventions have proven to
be effective and sustainable in terms of their impact on perception and«vaccine uptake, thus
promising a reduction in disease prevalence as a long-term.effect (Sultana et al., 2023). This
education must also include exposure to the cost-effectiveness of prevention and debunk
vaccine myths to address hesitancy due to personal, cultural, and religious biases (Varghese
et al., 2022). It is also recommended that a combination of ‘strategies is explored to address
complex issues and eliminate the threats-that -arise=in these endemic areas, such as
simultaneously improving vaccine affordability; aceessibility, and knowledge (Desai et al.,
2014). To achieve a sustained uptake; a sustained supply must also be ensured. Hence, the
provision of facilities to aid storage:and dissemination would facilitate the use of these
vaccines (Sarker et al., 2022). Professionals must also be trained to adequately deliver
vaccine and vaccine education to:children and parents, respectively, thereby building trust
and adherence to immunization schedules (Singh et al., 2019). Finally, further research
should be conducted to promote-other forms of prevention for childhood diarrhea caused by
pathogens other than from rotavirus and cholera.

CONCLUSION
This study was conducted to gather qualitative data from primary studies focused on the
impact of vaccination strategies carried out in Bangladesh, India, and Pakistan to improve the
uptake ‘and effectiveness of vaccines for the prevention of childhood diarrhea caused by
cholera and rotavirus. To achieve this, a systematic review was conducted by adhering to the
checklist items of the PRISMA guidelines. The research question was framed using the
SPIDER framework from which the literature search was structured. Having defined the
criteria for the selection of the primary literature to be used, the CASP tool was used to
appraise the individual methodologies, after which ten studies were chosen for inclusion in
the review. Meta-synthesis was thereafter employed to combine the individual results for
thematic synthesis, thereby producing four themes from which the study discussion was
conducted. Therefore, at the end of the study, it can be concluded that there is a dire need for
the implementation of vaccination strategies targeted at debunking myths and improving the
knowledge of all involved stakeholders. This should be followed by providing adequate
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training for vaccinators and the required facilities, and aids in the sustainability of vaccination
exercises to achieve the desired goal. Finally, all the methods should be constantly reviewed
to ensure that the impact is maintained, and further studies should be conducted to measure
this impact.
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