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ABSTRACT
Childhood immunization is amongst the most cost-effective public health interventions for reducing
children’s morbidity and mortality.

Vaccination coverage is commonly used to assess the vaccination status of a community. Adherence
to schedule is critical for providing maximum effectiveness against vaccine-preventable diseases in the
community. This is of paramount importance for diseases that are continuously circulating because they
can cause large outbreaks.

All stakeholders (public health administrators and vaccination providers) should work together in
order to increase both vaccination coverage and adherence to schedule. They have to improve the
infrastructure used for delivering vaccines, train the health care professionals and finally raise the
awareness of the importance of vaccines among parents.
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Childhood immunization is amongst the most cost-effective
public health interventions for reducing children’s morbidity
and mortality.1 Childhood immunization not only contributes
towards improved health outcomes but also lessens expenses on
health services.2 The ultimate goal of immunization programs is
the reduction of vaccine-preventable diseases in children.
Unfortunately, according to the World Health Organization,
more than two million children deaths are reported each year
from vaccine-preventable diseases.3 This indicates that compli-
ance to the recommended vaccination schedule is a challenge for
all stakeholders involved.

Vaccination coverage and adherence to vaccination
schedule

In order to assess vaccination status, the official reports on
vaccinations usually make reference to the term ‘vaccination
coverage’ (or ‘vaccination uptake’). Vaccination coverage
reflects the proportion of children who have received
a specific vaccine at a specific milestone (usually 12 months,
24 months or 7 years old).

Vaccination coverage is a key measure of any immuniza-
tion system performance (national or international). On the
other hand, one should never underestimate or neglect the
importance of vaccination adherence to schedule (compliance
or timeliness to childhood vaccination schedule) which is the
timely administration of a specific vaccination according to
the immunization schedule. At the population level, vaccina-
tion coverage might be the most important factor in vaccine
impact. At individual level, adherence to schedule guarantees
the protection against the disease. Moreover, adherence to
schedule is crucial in providing maximum effectiveness
against vaccine-preventable diseases in the community. This
is of paramount importance for diseases that are constantly

circulating, because they can cause large population out-
breaks. Such diseases are currently measles and pertussis.
The European Centre for Disease Prevention and Control
reports 13547 measles cases in the last twelve months in
countries of the European Union, despite the fact that vacci-
nation coverage for measles among these countries is over
85% (excluding France, Italy and Denmark).

Recent studies (both in Europe and the USA) indicate that
adherence to schedule is much lower compared to vaccination
coverage. In a recent USA report, only 25% of children received all
vaccines according to the recommended vaccination schedule.4

In a Cyprus, in a recently published study, the vaccine
coverage was 81% for the diphtheria, tetanus and pertussis
vaccine (DTaP) and 64% for the pneumococcal vaccine,
whereas the adherence to schedule for the second dose of
each of these vaccines was 66% and 26% respectively.5

In Belgium, 95% children did not receive the third dose of
diphtheria, tetanus and pertussis vaccine on time and up to
a third of these children experienced delay in receiving the
first dose of the measles, mumps and rubella vaccine.6

The above published evidence suggests that vaccination
coverage does not express the true dynamics of immunization
status in a specific period of a child’s life. For example,
a 7-year-old child who is considered fully vaccinated for
a specific vaccine might have received the vaccine at a much
later time than recommended, thus, leaving the child vulner-
able to the vaccine-preventable disease during his/her earlier
lifetime. The above is fully supported by an article which
showed that 11–21% of children whose vaccination is com-
plete at an interim milestone will have incomplete vaccina-
tions by the next milestone.7

Conversely, if a child receives vaccines earlier than recom-
mended or with a shorter interval between doses, even if
considered fully vaccinated at a specific date, may have a sub-
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optimal immune response. This leads to a false sense of
protection from the vaccine-preventable disease. Luman
found that five to fourteen percent of children had received
vaccines too early to be considered effective.8

In most industrialised and/or developed countries vaccination
coverage is high, although this indicator may overestimate protec-
tion unless adherence to vaccination schedule is equally high.

These countries should focus on maintaining this achieve-
ment, but at the same time make efforts to improve vaccina-
tion timeliness. Therefore, future research on assessing
vaccination rates should look into both vaccination coverage
and adherence to vaccination schedule. Childhood vaccination
rate is defined as the percentage of children that receive the
respective vaccination in the recommended timeframe.

Meanwhile, all stakeholders should work together in order
to increase vaccination rates. Public health administrators and
vaccination providers (paediatricians, nurses, health visitors
etc) should work together to ensure children receive all vacci-
nations at the appropriate times and intervals as specified by
the national vaccination schedule.

There are three main pillars to achieve this:
These focus on a) improving the infrastructure used for deli-

vering vaccines, b) training health care professionals involved and
c) raising awareness of the importance of vaccines among parents.

Improve the infrastructure used for delivering vaccines

Every country should have a universal vaccination schedule
which has to be centrally administered and supported by an
information immunization system in order to monitor
vaccinations.

It has been proven that parents’ forgetfulness is one of themain
causes ofmissed vaccinations in their children.9 Thus, implement-
ing tools to ensure delivery of reminders to parents could sub-
stantially improve vaccination rates. Such tools could be texts to
mobile devices, emails and notifications from smart phone appli-
cations. Moreover, a recent study showed that phone call remin-
ders play a vital role in improving both vaccination coverage and
adherence to vaccination schedule.10

It is of paramount importance to emphasize that reminders for
the upcoming vaccinations are much more beneficial than any
recall system which reminds parents for the missed vaccine doses.

Community-led programs, such as community nurse visits
or vaccine administration at schools by health visitors could
substantially improve vaccination rates. Easy and free access
to vaccines is also essential in achieving high adherence to the
vaccination schedule.

Health care professionals

It has been proven that the large number of vaccines included in
the recommended childhood vaccination schedule and the com-
plicated dosing schedule, lead to vaccination delays.11 Thus, health
care professionals should take advantage of every given opportu-
nity to concurrently administer vaccines. Many studies have pro-
ven that combination vaccines are associated with improved
vaccination coverage and adherence to schedule.12

Parents

Parents should be educated on the importance of vaccines and
adherence to the recommended vaccination schedule. Moreover,
they should be reassured about the safety of vaccines.

Public health awareness campaigns and public vaccination
safety campaigns should be used to help parents make
informed decisions. All modern tools such a social media can
be utilized in order to achieve the above and can also be useful
as a tool for conveying upcoming vaccination reminders.

Disclosure of potential conflicts of interest

No potential conflicts of interest were disclosed.

References

1. Sendyona S, Odeyemi I, Maman K. Perceptions and factors affect-
ing pharmaceutical market access: results from a literature review
and survey of stakeholders in different settings. J Mark Access
Health Policy. 2016;4: 10.3402/jmahp.v4.31660.

2. Zhou F, Shefer A, Wenger J, Messonnier M, Wang LY, Lopez A,
Moore M, Murphy TV, Cortese M, Rodewald L. Economic eva-
luation of the routine childhood immunization program in the
United States, 2009. Pediatrics. 2014;133:577–585. doi:10.1542/
peds.2013-0698.

3. WHO (2018) The World Health Organization; Immunization.
http://www.who.int/gho/immunization/en/.

4. Kurosky SK, Davis KL, Krishnarajah G. Completion and compli-
ance of childhood vaccinations in the United States. Vaccine.
2016;34:387–394. doi:10.1016/j.vaccine.2015.11.011.

5. Hadjipanayis A, Efstathiou E, Michaelidou K, Papaevangelou V.
Adherence to pneumococcal conjugate vaccination schedule and
uptake rate as compared to the established diphtheria-tetanus-
acellular pertussis vaccination in Cyprus. Vaccine.
2018;36:5685–5691. doi:10.1016/j.vaccine.2018.08.021.

6. Lernout T, Theeten H, Hens N, Braeckman T, Roelants M,
Hoppenbrouwers K, Van Damme P. Timeliness of infant vaccina-
tion and factors related with delay in Flanders, Belgium. Vaccine.
2014;32:284–289. doi:10.1016/j.vaccine.2013.10.084.

7. Robison SG, Kurosky SK, Young CM, Gallia CA, Arbor SA.
Immunization milestones: a more comprehensive picture of
age-appropriate vaccination. J Biomed Biotechnol.
(2010);2010:916525.

8. Luman ET, Barker LE, McCauley MM, Drews-Botsch C.
Timeliness of childhood immunizations: a state-specific analysis.
Am J Public Health. 2005;95:1367–1374. doi:10.2105/
AJPH.2004.046284.

9. Odone A, Ferrari A, Spagnoli F, Visciarelli S, Shefer A,
Pasquarella C, Signorelli C. Effectiveness of interventions that
apply new media to improve vaccine uptake and vaccine
coverage. Hum Vaccin Immunother. 2015;11:72–82. doi:10.4161/
hv.34313.

10. Kazi AM. The role of mobile phone-based interventions to
improve routine childhood immunisation coverage. Lancet Glob
Health. 2017;5:e377–e378. doi:10.1016/S2214-109X(17)30088-8.

11. Wallace AS, Mantel C, Mayers G, Mansoor O, Gindler JS,
Hyde TB. Experiences with provider and parental attitudes and
practices regarding the administration of multiple injections dur-
ing infant vaccination visits: lessons for vaccine introduction.
Vaccine. 2014;32:5301–5310. doi:10.1016/j.vaccine.2014.07.076.

12. Kurosky SK, Davis KL, Krishnarajah G. Effect of combination vac-
cines on completion and compliance of childhood vaccinations in
the United States. Hum Vaccin Immunother. 2017;13:2494–2502.
doi:10.1080/21645515.2017.1362515.

1004 A. HADJIPANAYIS

http://dx.doi.org/10.1542/peds.2013-0698
http://dx.doi.org/10.1542/peds.2013-0698
http://www.who.int/gho/immunization/en/
http://dx.doi.org/10.1016/j.vaccine.2015.11.011
http://dx.doi.org/10.1016/j.vaccine.2018.08.021
http://dx.doi.org/10.1016/j.vaccine.2013.10.084
http://dx.doi.org/10.2105/AJPH.2004.046284
http://dx.doi.org/10.2105/AJPH.2004.046284
http://dx.doi.org/10.4161/hv.34313
http://dx.doi.org/10.4161/hv.34313
http://dx.doi.org/10.1016/S2214-109X(17)30088-8
http://dx.doi.org/10.1016/j.vaccine.2014.07.076
http://dx.doi.org/10.1080/21645515.2017.1362515

	Abstract
	Vaccination coverage and adherence to vaccination schedule
	Improve the infrastructure used for delivering vaccines
	Health care professionals
	Parents

	Disclosure of potential conflicts of interest
	References

