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Abstract: Childhood vaccination represents one of the most successful public
health interventions in modern medical history. This article provides a comprehensive
analysis of childhood vaccination, examining its medical efficacy, safety profile, public
health impact, current global coverage trends, and the complex legal and ethical
considerations surrounding parental decision-making. Drawing on recent Cochrane
reviews, WHO and UNICEF data, and contemporary legal scholarship, this article
demonstrates that vaccines have prevented hundreds of millions of illnesses and
millions of hospitalizations over the past three decades. However, declining
vaccination rates in several countries threaten herd immunity and have led to the
resurgence of previously controlled diseases such as measles. The article also explores
the legal framework governing childhood vaccination, particularly the tension between
parental autonomy and children's rights to health protection. The evidence
overwhelmingly supports vaccination as a safe, effective, and cost-effective
intervention that benefits not only individual children but entire communities.
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AnHoTaums: JleTckas BakIMHAIMS MPEJCTaBIsIeT coO0W OMHO U3 Haubosee
YCIEUIHBIX MEpPONpUITUH B 00JacCTU OOIIECTBEHHOTO 3/IPAaBOOXPAHEHUS B
COBPEMEHHOW MCTOPUM MEIWLMHBL. B TaHHOW CTaThe MPENCTABIEH BCECTOPOHHMM
aHaJu3 JEeTCKOW BaKIMHAIIMH, PACCMATPHBAIOTCS €€ MeIUIMHCKas 3(PGhEeKTUBHOCTD,
npodmib 0E30MaCHOCTH, BJIMSHUE Ha OOIIECTBEHHOE 3/IPaBOOXPAHEHHUE, TEKYIINE
FJIO6aJ'H>HBIe TCHACHIIMN OXBAaTa BaKHHHaHHCﬁ, a TaKiKC CJIIOXKHBIC IIPaBOBBIC H
ATUYECKHUE ACIIEKThI, CBA3aHHbBIC C MPUHITUEM pelIeHu poautensimMu. Onupasch Ha
HenaBHue 0030pel Kokpeitna, nanueie BO3 u FOHUCE®, a takke cCOBpeMEHHBbIE
IOPUANYCCKUE UCCICAOBAHUA, CTAThA ACMOHCTPHUPYET, YTO BAKIMWHLBI IIPCAOTBPATHIIN
COTHA MWUIAOHOB 3a00JIEBAHUNA W MULJIMOHBI FOCHI/ITaJ]I/IBaI_II/Iﬁ 3a MOCJICOAHUC TpHU
ACCATUIICTHUA. OI[HaI(O CHW)KCHUC YPOBHA BaKIHWHAIIMKM B PAAC CTPAH YI'POKACT
KOJUICKTUBHOMY UMMYHHUTCTY W IIPUBCJIO K B0306HOBJIGHI/IIO paHEC KOHTPOIHNPYCMbIX
3a00eBaHuM, TAKUX Kak KOpb. B cTaThe Takke paccMaTpuBaeTCs MpaBOBas OCHOBA,
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perynupyromas JACTCKYI0 BaKIMHAIMIO, B YaCTHOCTHU, IIPOTHBOPECUHUE MEXKIY
aBTOHOMUEH pOI[PITGJ'ICﬁ H IIpaBOM IleTeﬁ Ha 3aluTy 340pPOBbA. I[OKaSaTCJIbCTBa
y6CI[I/IT€JII>HO IMOATBCPIKAAIOT, YTO BAKIIUHAIIWA ABJISACTCA 6630HaCHLIM, 3(1)(1)€KTI/IBHBIM
N OKOHOMHYCCKH BbII'OAHBIM MCPOIPUATHUCM, IIPUHOCAIOIUM II0JIb3Y HC TOJIBKO
OTACJIBHBIM ACTAM, HO K I CJIbIM COO6IH€CTBaM.

KiloueBble cJjioBa: JeTckas BakKIMHAUUA, J(PGEKTUBHOCTh BaKIWHBI,
KOJIJIEKTUBHBIN HNMMYHHUTCT, 0€e30I1acHOCTh BaKIIMHbI, OTBCTCTBCHHOCTDH pOI[HTCJ'ICﬁ,
O6HICCTB€HHO€ 3ApaBOOXPaHCHUC

Annotatsiya: Bolalik davridagi emlash zamonaviy tibbiyot tarixidagi eng
muvaffaqgiyatli sog'ligni saglash aralashuvlaridan biridir. Ushbu maqgolada bolalik
davridagi emlashning keng qamrovli tahlili keltirilgan bo'lib, uning tibbiy
samaradorligi, xavfsizlik profili, sog'ligni saglashga ta'siri, hozirgi global gamrov
tendentsiyalari va ota-onalarning garor gabul gilish bilan bog'lig murakkab huqugiy va
axlogiy mulohazalari o'rganilgan. Yaginda o'tkazilgan Cochrane sharhlari, JSST va
UNICEF ma'lumotlari va zamonaviy huquqiy tadgigotlarga tayanib, ushbu magolada
vaktsinalar so'nggi uch o'n vyillikda yuz millionlab kasalliklar va millionlab
kasalxonaga yotgizishlarning oldini olganligi ko'rsatilgan. Birog, bir gator
mamlakatlarda emlash darajasining pasayishi poda immunitetiga tahdid soladi va
gizamiq kabi ilgari nazorat gilingan kasalliklarning gayta tiklanishiga olib keldi.
Magolada shuningdek, bolalik davridagi emlashni tartibga soluvchi huqugiy asos,
Xususan, ota-onalarning avtonomiyasi va bolalarning sog'ligni saglashni himoya qilish
huquglari o'rtasidagi ziddiyat o'rganiladi. Dalillar emlashni nafagat alohida bolalarga,
balki butun jamoalarga foyda keltiradigan xavfsiz, samarali va tejamkor aralashuv
sifatida qo'llab-quvvatlaydi.

Kalit so'zlar: bolalik davridagi emlash, vaktsina samaradorligi, poda
immuniteti, vaktsina xavfsizligi, ota-onalarning mas'uliyati, sog'ligni saglash

Introduction

Vaccination is widely regarded as one of modern medicine's greatest
achievements and one of the most successful public health interventions in history .
Since the development of the first vaccine by Edward Jenner in 1796, immunization
programs have fundamentally transformed the landscape of pediatric infectious
diseases. Diseases that once caused widespread morbidity and mortality—such as
smallpox, polio, diphtheria, and measles—have been either eradicated or drastically
reduced in countries with robust vaccination programs .

The significance of childhood vaccination extends far beyond individual
protection. When sufficient numbers of children are immunized, communities achieve
"herd immunity," which protects vulnerable individuals who cannot be vaccinated due
to medical contraindications, such as infants too young to receive certain vaccines,
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immunocompromised children undergoing cancer treatment, or individuals with severe
allergies to vaccine components . This collective protection represents a profound
expression of community responsibility and solidarity.

Despite the overwhelming scientific consensus regarding vaccine safety and
efficacy, recent years have witnessed concerning trends in vaccine hesitancy and
declining immunization rates in several countries . The COVID-19 pandemic
exacerbated these trends, disrupting routine immunization services and fueling anti-
vaccine sentiments that have spilled over into childhood vaccination programs .
Consequently, diseases that had been largely controlled—maost notably measles—have
made alarming resurgences, with hundreds of cases and even deaths reported in
countries where the disease was previously considered eliminated .

This article aims to provide a comprehensive overview of childhood vaccination
from multiple perspectives: the medical evidence base supporting vaccine efficacy and
safety; the public health impact of immunization programs; current global coverage
trends and challenges; and the complex legal and ethical questions surrounding
parental duties to vaccinate. By synthesizing evidence from recent systematic reviews,
international health organizations, and legal scholarship, this article seeks to inform
readers about the critical importance of childhood vaccination and to address common
concerns that contribute to vaccine hesitancy.

Vaccine Efficacy: Evidence from Systematic Reviews

The Cochrane Review on MMR and Varicella VVaccines

The most comprehensive evidence regarding the efficacy of childhood vaccines
comes from systematic reviews and meta-analyses that synthesize data from multiple
studies. A landmark Cochrane review, updated in 2021 and summarized in a 2025
American Family Physician clinical review, evaluated the effectiveness and safety of
measles, mumps, rubella (MMR), and varicella vaccines in children and adolescents
up to age 15 years . This review included 138 studies, with 51 studies evaluating
vaccine effectiveness and 87 studies evaluating vaccine safety.

The findings regarding vaccine effectiveness are striking. For measles
prevention, individuals who received two doses of the MMR vaccine were significantly
less likely to contract the disease compared to unvaccinated individuals (relative risk
= 0.04; 95% confidence interval, 0.01 to 0.28), representing a 96% reduction in risk .
This finding is based on moderate-certainty evidence, reflecting the consistency and
quality of the available studies.

Effectiveness of Other Routine Childhood Vaccines

Beyond MMR and varicella vaccines, the routine childhood immunization
schedule includes several other vaccines that have demonstrated remarkable
effectiveness. The diphtheria, tetanus, and pertussis (DTaP) vaccine protects against
three serious bacterial infections. Pertussis, or whooping cough, causes severe
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coughing fits that can last for weeks or months and can be particularly dangerous for
infants . The polio vaccine has been so effective that wild poliovirus has been
eliminated from most of the world, with only a few countries still reporting cases .

The influenza vaccine, while not part of the standard school-entry schedule in
many countries, is recommended annually for all children aged 6 months and older.
However, influenza vaccine coverage among children reached its lowest point in
twelve years during the 2023-2024 flu season, raising concerns about increased
vulnerability to severe influenza complications, including pneumonia, brain
inflammation, and muscle damage .

Vaccine Effectiveness in Infants Under 12 Months

A recent systematic review and meta-analysis published in Vaccine (2025)
specifically examined the reactogenicity of measles-containing vaccines in infants
younger than 12 months . This review, which included 24 studies (18 randomized
controlled trials, three interventional studies, and three observational studies), found
that most adverse events occurred in fewer than 10% of infants receiving the first dose
of measles-containing vaccine before 12 months of age.

Importantly, the only placebo-controlled trial included in the review showed no
difference in adverse events between vaccinated infants and those receiving placebo
injections . This finding is particularly significant because it suggests that many of the
symptoms parents attribute to vaccination may actually be coincidental illnesses that
occur naturally in young infants.

The review also identified that the Edmonston B strain of measles vaccine and
the combined MMRYV (measles, mumps, rubella, varicella) vaccine were associated
with higher rates of high fever (>39°C), indicating that vaccine formulation can
influence reactogenicity profiles .

Vaccine Safety: Evidence and Monitoring Systems

Adverse Events from the Cochrane Review

The safety profile of childhood vaccines has been extensively studied, and the
Cochrane review provides important insights into both the frequency and nature of
adverse events associated with MMR and varicella vaccines . The review identified
several adverse events that occur more frequently in vaccinated children compared to
unvaccinated controls.

The most common adverse event was rash, which occurred at approximately
twice the rate in vaccinated children (relative risk = 2.05; 95% Cl, 1.21-3.48) based on
high-certainty evidence . Seizures within one week of MMR vaccination occurred at a
rate 2.45 times higher than in unvaccinated children (rate ratio = 2.45; 95% Cl, 2.21—
2.71) based on moderate-certainty evidence. Additionally, idiopathic
thrombocytopenic purpura (ITP)—a condition characterized by low platelet counts that
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can cause bruising and bleeding—occurred at a rate 4.21 times higher after MMR
vaccination (rate ratio = 4.21; 95% ClI, 2.28-7.78) .

Post-Licensure Safety Monitoring Systems

Given that even the largest pre-licensure randomized controlled trials cannot
detect rare adverse events that may occur at frequencies of 1 in 10,000 or less, robust
post-licensure surveillance systems are essential for ensuring ongoing vaccine safety.
In the United States, two complementary systems serve this purpose: the Vaccine
Adverse Event Reporting System (VAERS) and the Vaccine Safety Datalink (VSD) .

VAERS is a passive surveillance system co-sponsored by the FDA and CDC that
allows patients and healthcare professionals to report suspected adverse events
following vaccination. While VAERS provides rapid identification of potential safety
concerns, it cannot establish causation because it lacks a control group. Reports to
VAERS demonstrate only temporal associations—the fact that an event occurred after
vaccination does not necessarily mean the vaccine caused the event .

Herd Immunity: Protecting the Vulnerable

Herd immunity, also known as community immunity, describes the protection
that occurs when a sufficient proportion of a population is immune to an infectious
disease, making it difficult for the disease to spread and thereby protecting individuals
who are not immune . This concept is fundamental to understanding why childhood
vaccination is not merely an individual choice but a community responsibility.

Dr. Sean McKenna, a pediatrician at Children's Hospital of Richmond, explains
the importance of herd immunity: “Those people can be neighbors who have some sort
of immune deficiency, or the elderly who may have lost their immunity, or infants too
young to be immunized. We protect all of them when we choose to vaccinate” . With
diseases such as measles, herd immunity was built by generations of community
members who chose to protect their families, friends, and neighbors through the simple
act of receiving a vaccine

Current Global Coverage Trends

Despite the clear benefits of vaccination, global coverage has not reached the
levels needed to achieve herd immunity for all vaccine-preventable diseases.
According to data released by the World Health Organization (WHO) and UNICEF in
July 2025, 89% of infants globally—approximately 115 million children—received at
least one dose of the diphtheria, tetanus, and pertussis (DTP)-containing vaccine in
2024 . Eighty-five percent (roughly 109 million children) completed all three doses of
the DTP series.

While these figures represent modest progress compared to 2023—with
approximately 171,000 more children receiving at least one vaccine and one million
more completing the full three-dose series—significant gaps remain . Nearly 20 million
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infants missed at least one dose of DTP-containing vaccine in 2024, including 14.3
million “zero-dose™ children who never received a single dose of any vaccine.

This number is 1.4 million higher than in 2019, the baseline year for measuring
progress toward Immunization Agenda 2030 goals.

Vaccine-Preventable Diseases: Clinical Manifestations and Complications

Measles

Measles is a highly contagious viral disease that causes fever, cough, runny nose,
red eyes, loss of appetite, and a widespread rash . The virus is transmitted through
respiratory droplets and can remain infectious in the air for up to two hours after an
infected person has left a room. Measles is so contagious that if one person has it, up
to 90% of non-immune individuals in close proximity will become infected.

While many children recover without complications, measles can cause severe
ilIness requiring hospitalization. Complications include pneumonia (the most common
cause of measles-related death in young children), encephalitis (brain inflammation
that can cause permanent brain damage), and death . Before widespread vaccination,
measles caused approximately 2.6 million deaths annually worldwide.

The MMR vaccine is routinely administered in two doses: the first dose at 12-
15 months of age and the second dose at 4-6 years. The first dose is 93% effective at
preventing measles, and protection increases to 97% after the second dose . For infants
as young as 6 months, early vaccination can be provided, particularly for families
planning international travel or residing in areas with known measles cases.

Mumps and Rubella

Mumps is another vaccine-preventable disease covered by the MMR vaccine.
Mumps typically presents with fever, headache, and painful swelling of the salivary
glands (parotitis), causing characteristic "chipmunk cheek" appearance . Complications
can include orchitis (testicular inflammation) in post-pubertal males, which can affect
fertility; meningitis; and deafness.

Rubella, also known as German measles, is generally a mild disease in children,
presenting with a red rash on the face that spreads to the body, sometimes accompanied
by fever and sore throat . However, rubella infection during pregnancy can have
devastating consequences for the developing fetus, causing congenital rubella
syndrome, which includes heart defects, cataracts, hearing impairment, and
developmental delays. Vaccination protects not only the child but also future
pregnancies by reducing rubella circulation in the community.

Polio and Varicella

Poliomyelitis is a viral disease that causes flu-like symptoms and can progress
to brain inflammation and paralysis . There is no cure for polio, and paralysis is
permanent. Vaccination has been so effective that the United States has been polio-free
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since the 1970s, although importations remain a risk as long as polio circulates
anywhere in the world.

Varicella (chickenpox) was once considered a childhood rite of passage, with
parents often encouraging exposure to ensure immunity before adulthood . However,
chickenpox can cause serious complications, including bacterial skin infections,
pneumonia, and encephalitis. Since the varicella vaccine was added to the routine
childhood immunization schedule in the mid-1990s, cases have been reduced by 97%.
Two doses of the varicella vaccine—typically given at 12-15 months and 4-6 years—
are more than 90% effective at preventing the illness.

Legal and Ethical Dimensions

The Legal Framework: Parental Responsibility and Children's Rights

The question of whether parents have a legal duty to vaccinate their children has
been the subject of increasing scholarly attention, particularly in the context of
declining vaccination rates and disease outbreaks. A recent analysis in the De Jure Law
Journal (2025) examines this question with reference to South African constitutional
law, but the principles discussed have broader relevance .

Section 28 of the South African Constitution establishes children's rights to
"basic health care services" and to be "protected from maltreatment, neglect, abuse or
degradation" . The Department of Health's website explicitly states that "all children
have a right to basic health care" and that "immunisation is one of the health care
components" . This suggests that vaccination falls within the scope of basic health care
services to which children are entitled.

The question then becomes whether parents are duty-bound to realize this right.
The Constitutional Court has emphasized that children have a right to parental care in
the first instance, and the state's responsibility is to ensure legal obligations compel
parents to fulfill their responsibilities . As legal scholars Friedman, Pantazis, and
Skelton have explained, "If a parent can afford medicine and the other components of
health care, then it is his or her duty to provide them" .

The Best Interests of the Child

Central to legal determinations involving children is the principle that "a child's
best interests are of paramount importance in every matter concerning the child" . This
principle, enshrined in both international law and domestic legislation, requires that
decisions affecting children must prioritize their welfare and well-being.

Parental Autonomy Versus Community Protection

The tension between parental autonomy and community protection represents a
fundamental challenge in vaccination policy. Parents have traditionally been accorded
significant deference in making medical decisions for their children, based on the
presumption that parents know their children best and will act in their children's best
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interests . However, this presumption can be rebutted when parents' decisions place
their children at demonstrable risk of serious harm.

In English law, as in many jurisdictions, parents with parental responsibility can
consent to medical treatment for their children, but this authority is not absolute . If
those with parental responsibility do not consent to a medical procedure, a doctor may
still be authorized to treat the child if the child consents with capacity to do so, if there
Is an order of the court, or in an emergency under the doctrine of necessity. If the issue
comes to court, the court will make an order based on what will promote the welfare
of the child, taking into account parental wishes but ultimately guided by the best
interests of the child .

Cultural, Religious, and Philosophical Exemptions

Many jurisdictions permit exemptions from vaccination requirements based on
cultural, religious, or philosophical beliefs . These exemptions reflect the value placed
on parental autonomy and freedom of conscience. However, they also create potential
conflicts with children's rights to health protection and the community's interest in
maintaining herd immunity.

Legal scholars have questioned whether cultural or religious practices that are
detrimental to a child's well-being should be protected . The Children's Act in South
Africa explicitly states that children have the right not to be "subjected to social,
cultural and religious practices which are detrimental to his or her well-being" . If non-
vaccination is regarded as a social, cultural, or religious practice, it must not be
detrimental to the well-being of the child.

The balance between respecting parental beliefs and protecting children from
preventable harm is delicate and context-dependent. Courts have generally been
reluctant to override parental decisions in the absence of clear evidence of imminent
harm, but they have also shown willingness to intervene when children's health is at
serious risk.

Addressing Vaccine Hesitancy

Understanding the Drivers of Hesitancy

Vaccine hesitancy is a complex phenomenon influenced by multiple factors,
including confidence in vaccines and healthcare systems, complacency about vaccine-
preventable diseases, and convenience of access . Research has shown that hesitancy
toward childhood vaccines is more common among parents with higher education
levels who prefer social media anti-vaccine narratives over evidence-based vaccine
information . This finding challenges the assumption that hesitancy is primarily driven
by lack of education and highlights the importance of effective risk communication.

The COVID-19 pandemic appears to have exacerbated vaccine hesitancy in
several ways. The rapid development and rollout of COVID-19 vaccines raised
questions about safety and efficacy that some parents have extended to routine
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childhood vaccines . Additionally, pandemic-related disruptions to healthcare services
resulted in many children falling behind on routine vaccinations, and some families
have not returned to catch up.

Effective Communication Strategies

The Centers for Disease Control and Prevention recommends that when parents
are hesitant to vaccinate, clinicians should listen and seek to understand the context
behind parental questions . Rather than dismissing concerns or presenting information
in a confrontational manner, effective communication involves acknowledging parents'
concerns, providing accurate information in accessible language, and using evidence-
based educational resources.

Data from the Cochrane review and other rigorous studies can help inform these
discussions . Parents may be reassured to learn that most adverse events occur in fewer
than 10% of infants receiving vaccines and that the only placebo-controlled trial
showed no difference between vaccinated and placebo-injected infants . Clinicians can
also emphasize that the benefits of vaccination extend beyond the individual child to
protect vulnerable community members, framing vaccination as a civic responsibility
as well as a personal health decision.

The Role of Healthcare Providers

Healthcare providers play a crucial role in vaccination decisions, as parents
consistently rank their child's healthcare provider as the most trusted source of vaccine
information . When providers recommend vaccines with confidence and take time to
address parental questions, vaccination rates are higher than when providers avoid the
topic or approach it hesitantly.

Dr. Sean McKenna emphasizes the importance of framing vaccination as both
individual protection and community responsibility: "Taking care of our own health,
and protecting the health of others, can and should be seen as a civic duty” . This
framing acknowledges that vaccination is not merely a personal choice but a decision
with implications for others, particularly those who are most vulnerable.

Conclusion

Childhood vaccination represents one of the most effective public health
interventions in human history. The evidence base supporting vaccine efficacy and
safety is robust, with systematic reviews consistently demonstrating that vaccines
prevent disease with acceptable safety profiles . The public health impact has been
profound, with routine immunization in the United States alone preventing over 500
million illnesses, 32 million hospitalizations, and 1.1 million deaths between 1994 and
2023 .

Despite these achievements, global vaccination coverage remains below target
levels, with over 14 million infants receiving no vaccines in 2024 . Declining coverage
in several countries has led to resurgences of vaccine-preventable diseases, most
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notably measles, which has caused hundreds of cases and deaths in the United States
alone . These outbreaks demonstrate the fragility of herd immunity and the importance
of maintaining high vaccination coverage.

The legal and ethical dimensions of childhood vaccination raise complex
guestions about the balance between parental autonomy and children’s rights to health
protection. While parents traditionally have significant authority over their children's
medical decisions, this authority is not absolute and must be exercised in accordance
with the child's best interests . When parents refuse vaccination, they potentially expose
their children to preventable harm and undermine community protection for vulnerable
individuals.
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