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no differences in delay rates between public and private 
nurseries, except HepB and MCC (2011 schedule) vac-
cines, for which delay rates were lower in private nurser-
ies than public ones (Table 5). No differences in delay 
rates were also recorded between Greek and non-Greek 
families for most vaccines, with the exception of DTαP-
IPV and Hib, for which rates were higher in non-Greek 
families (Table 5). 

In the latest national study9, compliance to NIP for 
the MCC vaccine was assessed based on the 2011 sched-
ule; full compliance was 77.6 %. In the present study, 
full coverage according to the MCC-2011 schedule was 
even lower (68.3 %); coverage according to the MCC-
2015 schedule was 82 %. Delay rates were lower for 
MCC-2015 compared to the MCC-2011 schedule, but 
even for the MCC-2015 schedule, the median delay was 
5.8 months. These findings suggest suboptimal and not 

Table 5: Delay rates for at least one dose of recommended vaccines for public and private nurseries, and for Greek and non-
Greek families. Data are expressed as percentages with correspondent numbers of children in parentheses [% (n)]. 

Vaccine
Public 

nurseries 
(n =187)

Private nurs-
eries (n =245)

p (public 
vs private)

Greek families
(n =380)

Non-Greek families 
(n =52)

p (Greek
 vs non-Greek)

DTaP-IPV 52.4 (98) 46.5 (114 0.24 45.7 (174) 65.3 (34) 0.03
Hib 54.5 (102) 48.6 (119) 0.21 49.2 (187) 65.4 (35) 0.03
HepB 48.1 (90) 38.5 (88) 0.01 41.6 (158) 52.0 (27) 0.16
PCV 80.7 (151) 72.6 (178) 0.05 76.8 (292) 71.1 (37) 0.45
MCC (2011) 73.8 (138) 54.2 (133) <0.001 63.2 (240) 53.8 (28) 0.6
MCC (2015) 35.8 (67) 41.2 (101) 0.31 38.4 (146) 44.2 (23) 0.56
MMR 27.3 (51) 20.8 (51) 0.12 24.7 (94) 17.3 (9)) 0.18
VAR 47.1 (88) 47.7 (117) 0.89 46.6 (177) 53.8 (28) 0.34
HepA 92.5 (173) 89.4 (219) 0.34 89.7 (341) 98 (51) 0.15
Rota 59.8 (112) 53.8 (132) 0.47 56.8 (216) 53.8 (28) 0.89

Reported p values are for comparisons between public versus private nurseries and Greek versus non-Greek families. DTαP-IPV: diphtheria-
tetanus-acellular pertussis-inactivated polio, Hib: Haemophilus influenzae type b, HepB: hepatitis B, PCV: conjugated pneumococcal, MCC: 
conjugated meningococcal serogroup C, MMR: measles-mumps-rubella, VAR: varicella, HepA: hepatitis A, Rota: rotavirus.

Discussion 
This cross-sectional study assessed the implementa-

tion of the NIP for children born between 01/01/2014-
01/10/2015 in the urban area of Thessaloniki in terms of 
coverage and timeliness of immunization.  

It is reassuring that full coverage for many of the 
recommended vaccines (DTαP-IPV, Hib, HepB, MMR, 
VAR) remains above 90 %, in levels similar with previ-
ous national studies including children of the first grade 
of Primary School (born in 2000 and 2006) and preschool 
children born in 20106,7,9.

Lower coverage rates (81 %) for PCV in our popu-
lation are similar to those reported by previous studies 
in Greece9,12,13, and Cyprus14 but lower than the mean 
calculated coverage among European Union countries, 
which is approximately 90 %15. The observed delay rates 
(76.4 % for at least one dose) and median delay time (4.8 
months, Table 4) are consistent with previous Greek stud-
ies8,9 and suggest suboptimal immunization against pneu-
mococcus. This is alarming, as pneumococcal infections 
are particularly common among infants and toddlers and 
may lead to serious sequelae. When further analyzing 
the subset (62, or 14.4 %) of children who received only 
three doses of PCV (Table 2), we found that 20 (32 %) 
of them were immunized following a 2+1 schedule (two 
doses during infancy and the third after the first year of 
life) as it is recommended in many European countries 
and the latest (2019) version of the Greek NIP. 

timely protection against MCC, possibly due to lack of 
alertness of health professionals and parents following 
the markedly reduced incidence of invasive infections 
due to N. meningitidis serogroup C in our country over 
the last 15 years.

The very low coverage rates reported herein for 
HepA and rotavirus vaccines are also in accordance with 
the findings of the latest national study9 with no trend 
for improvement over the years. Until 2008 the HepA 
vaccine was recommended only for high-risk groups 
while the prevalence of the disease in Greece is low 
(1.17/100,000), with 26 % of cases reported among the 
Roma minority16. Consequently, it seems that physicians 
and parents consider the HepA vaccine as of lower pri-
ority during the second year of life and postpone it for 
later in childhood, resulting in low vaccination coverage. 
A similar perception of low priority, together with partial 
reimbursement, may explain low coverage with a rotavi-
rus vaccine. 

Among municipalities, compliance and timeliness 
were lower for several vaccines in the area of Dendro-
potamos, reflecting the socioeconomic level, cultural 
beliefs, lack of information, and misconceptions about 
vaccine efficacy of the Roma population residing in this 
area17. This result points out the need for intervention and 
social alertness to prevent outbreaks among high-risk 
populations. However, the final vaccination coverage and 


