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Cobertura vacunal de vacunas no financiadas en lactantes pequeños y su 
relación con factores sociodemográficos

Introducción: el calendario común de vacunación establece las vacunas financiadas en España. Sin embargo, cada 
organismo autonómico de salud puede financiar vacunas alternativas en su territorio, acrecentando las desigual-
dades en salud, ya que son las familias las que costean las vacunas no financiadas en su comunidad. Este estudio 
evalúa el efecto de los factores sociodemográficos en la administración de vacunas no financiadas en lactantes de 2 
meses en los centros de salud de Illes Columbretes y Grao de Castellón (Comunidad Valenciana, España). 
Material y métodos: este estudio observacional descriptivo transversal se conforma con una muestra de 115 partici-
pantes obteniendo los datos a partir de un cuestionario realizado a padres o tutores. Posteriormente se realizará un 
análisis bivariante, multivariante y un análisis ROC.
Resultados: el análisis bivariante muestra que, a mayor edad de la madre, mayor nivel de estudios y trabajo de ambos 
progenitores, nacionalidad española, no rechazo de las vacunas financiadas y menor índice de hacinamiento familiar 
aumenta la vacunación de menACWY (vacuna combinada de los serogrupos A, C, W e Y del meningococo). Asimismo, 
a mayor nivel de estudios de ambos progenitores, trabajo de la madre, nacionalidad española, no rechazo de las va-
cunas financiadas, la vacunación no financiada a hermanos, mayor edad de la madre y menor índice de hacinami-
ento familiar aumenta la vacunación de rotavirus. El análisis multivariante vincula la vacunación de menACWY con 
mayor nivel de estudios y edad materna, trabajo paterno y nacionalidad española; y la vacunación de rotavirus con 
mayor nivel de estudios maternos, nacionalidad española y menor índice de hacinamiento familiar. 
Conclusiones: puede existir una relación entre los factores sociodemográficos desfavorables y una menor cobertura 
de vacunas no financiadas.

Introduction: in Spain, the common nationwide vaccination schedule establishes which vaccines are publicly funded 
in Spain. However, each regional health administration can fund alternative vaccines within its territory, thus exacer-
bating health inequalities, as families bear the cost of vaccines not funded in their community. The aim of our study 
was to assess the impact of sociodemographic factors on the administration of non-funded vaccines in infants aged 
2 months at the Illes Columbretes and Grao primary care centers in Castellón (Valencian Community, Spain). 
Materials and methods: we conducted a cross-sectional observational and descriptive study in a sample of 115 in-
fants, collecting the data through a questionnaire administered to their parents or legal guardians. This was followed 
by bivariate, multivariate, and ROC analyses.
Results: the bivariate analysis showed that administration of the menACWY vaccine (covering meningococcal sero-
groups A, C, W and Y) increased with increasing maternal age, increasing educational attainment and active employ-
ment in either or both parents, Spanish nationality, acceptance of funded vaccines and decreasing household crowding 
index. Similarly, administration of the rotavirus vaccine increased with increasing educational attainment of either or 
both parents, maternal employment, Spanish nationality, acceptance of funded vaccines, previous vaccination of siblings 
with non-funded vaccines, increasing maternal age and decreasing household crowding index. The multivariate analysis 
linked vaccination with menACWY with greater maternal educational attainment and age, paternal employment and 
Spanish nationality, and linked rotavirus vaccination with greater maternal educational attainment, Spanish nationality 
lower household crowding index values.
Conclusions: unfavorable sociodemographic factors are associated with a lower vaccination coverage for non-found-
ed vaccines. 
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INTRODUCTION

Vaccines are biological products that contain one 
or more antigens from a microorganism. They trig-
ger an immune response that simulates the re-
sponse to natural infection, thus reducing the 
transmission of pathogens and the severity of the 
disease they are designed to protect against.1

In Spain, the Interterritorial Council of the National 
Health System develops by consensus the vaccina-
tion schedule recommended for the entire coun-
try.2 However, regional health systems may pub-
licly fund vaccines at the autonomous community 
level that are not included in the national sched-
ule.3,4 This may contribute to social inequities, as 
families have to cover the cost of vaccines that are 
not publicly funded in their region. Our study fo-
cused on the two vaccines that are not publicly 
funded in the Valencian Community at the time it 
was conducted: the meningococcus ACWY (Men-
ACWY) and rotavirus vaccines.3

In 2023, the Advisory Committee on Vaccines of 
the Asociación Española de Pediatría (Spanish As-
sociation of Pediatrics) (CAV-AEP) recommended 
the replacement of the monovalent meningococ-
cus group C vaccine given at 12 months by the 
quadrivalent MenACWY vaccine, as well as admin-
istration of MenACWY to infants aged more than 6 
months with risk factors or whose guardians pre-
fer the quadrivalent over the monovalent vaccine.2 
At present, the proposed nationwide lifelong im-
munization schedule calls for its administration 
only at age 12 years,5 as implemented in the im-
munization schedule of the Valencian Communi-
ty.6 However, several autonomous communities in 
Spain have replaced the monovalent meningococ-
cal group C vaccine by the quadrivalent MenACWY 
vaccine.7

In addition, the CAV-AEP recommends administra-
tion of the rotavirus vaccine from 6 weeks post 
birth to all infants.2 However, in 2023, this vaccine 
was only funded for infants born preterm between 
25 and 32 weeks’ gestation in the Valencian Com-
munity, while it was funded and administered to 
all infants in other autonomous communities.8,9 

At present, the nationwide routine immunization 
schedule calls for its administration to all infants 
aged 2 months, with the objective that it be in-
cluded in the official vaccination schedules of all 
autonomous communities in the country by the 
end of 2025.5 In the Valencian Community it is 
now funded in adherence with the recommended 
nationwide lifelong vaccination schedule,6 in con-
trast to other autonomous communities.7 

In regard to socioeconomic factors, public health 
systems with funded vaccines achieve higher vac-
cination coverage rates compared to private health 
systems.10-13 Similarly, parental educational attain-
ment is proportionally and positively associated 
with vaccination,13,14 especially maternal attain-
ment.10,15 Conversely, other studies have found that 
economic difficulties related to parental unemploy-
ment and living in crowded conditions are associ-
ated with a lower probability of vaccination.11,16-18

When it comes to family-related factors, there is 
no clear evidence of a relationship between paren-
tal age and the administration of vaccines, as dif-
ferent studies have produced heterogeneous re-
sults.11,13,15-17 However, vaccination rates are lower 
in large households (officially defined as those 
with three or more children) and single-parent 
households.15,16 There is no evidence of an associa-
tion between religious beliefs or a history of illness 
in infancy and the administration  of vaccines.15 
Spanish nationality is associated with an increased 
vaccination coverage for rotavirus.16

As regards the sources of information regarding 
vaccination, active promotion by health care pro-
fessionals increases vaccination,12,16,19 especially 
in low-income families.15

Our hypothesis was that adverse sociodemograph-
ic factors would be associated with a decrease in 
the administration of both non-funded vaccines in 
infants aged 2 months. The primary objective was 
to assess the impact of socioeconomic conditions, 
family-related factors and sources of information 
about vaccines on the administration of the two 
vaccines that were not publicly funded in the Va-
lencian Community at the time of the study: the 
menACWY and rotavirus vaccines. 
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MATERIAL AND METHODS

Design

We conducted a cross-sectional, observational and 
descriptive study using data collected through the 
administration to parents or legal guardians of a 
questionnaire by the pediatricians and nurses of 
the Illes Columbretes and Grao primary care cent-
ers in Castellón, Spain. 

Participants

The target population comprised 268 participants 
and included all children born in 2023 assigned to 
the aforementioned primary care centers. For the 
sample size calculation, we established an alfa 
level of 5% and estimated a proportion of non-
funded vaccination of 85%, based on which we 
estimated that a minimum sample of 114 partici-
pants was necessary. Including infants brought in 
for the routine checkup at age 2 months by con-
secutive sampling, we obtained a final sample of 
115 participants. 

Ethical aspects

The study adhered to Organic Law 3/2018 of De-
cember 5 on the Protection of Personal Data and 
the Guarantee of Digital Rights, Law 41/2002 of 
November 14 regulating patient autonomy and the 
rights and obligations regarding clinical informa-
tion and documentation, the Declaration of Hel-
sinki and good clinical practice guidelines. Since the 
patients were aged less than 12 years, it was the 
legal guardians that provided informed consent. 
The study was approved by the Ethics Committee 
for Research with Medicines of the Hospital Gen-
eral Universitario de Castellón (April 4, 2024).

Variables

 � Exposure variable: the evaluation of sociodemo-
graphic factors included socioeconomic factors, 
family-related factors and the sources of infor-
mation about vaccines. 

	� We evaluated socioeconomic status based on 
the following variables: maternal educational 

attainment, paternal educational attainment, 
household crowding index (the number of 
household members minus 1 divided by the 
number of bedrooms), and maternal and pater-
nal employment.

	� The family-related factors included in the analy-
sis were: nationality, underlying disease in par-
ents, underlying disease in the infant, number of 
siblings, separation in the family, single-parent 
family, religious beliefs, smoking in the house-
hold (consumption of at least one cigarette by at 
least one parent), refusal of funded vaccines, ad-
ministration of nonfunded vaccines to siblings, 
maternal and paternal age.

	� The variables used to assess the sources of infor-
mation regarding non-funded vaccination were: 
“I have received information on non-funded vac-
cines from the pediatrician, nurse or health care 
administration” and “I have received informa-
tion regarding non-funded vaccines from other 
sources: television, Internet or radio.”

 � Outcomes: administration of the first dose at 
age 2 months of the menACWY vaccine and the 
rotavirus vaccine, considered separately. 

 � Covariates: primary care center, pediatrician 
caseload, pediatrician age. 

Statistical analysis

The statistical analysis was performed with the 
software SPSS version 29.0, setting an alpha level 
of 5%. We started by performing a descriptive 
analysis of the variable. This was followed by a bi-
variate analysis. Dichotomous and ordinal varia-
bles were compared by means of the chi-square 
test and the magnitude of the effect was assessed 
by the contingency coefficient and the Somers’ D, 
respectively. The quantitative variables were not 
normally distributed, so quantitative data were 
compared by means of the Mann-Whitney U test. 
Last of all, we conducted a binary logistic regres-
sion analysis and ROC curve analysis, comparing 
the probability predicted by the model and the 
outcome data.
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RESULTS

Descriptive analysis

In the sample of 115 patients, the data concerning 
parents were missing for 3 because their identity 
was not known. As regards the outcome variables, 
we found a vaccination coverage at age 2 months 
of 69% for the menACWY vaccine (95% CI: 60-77%) 
and 77% for the rotavirus vaccine (95% CI: 60-
84%). Tables 1 and 2 summarize the data for the 
exposure variables and the covariates. 

Bivariate analysis

Tables 3 and 4 present the results of the bivariate 
analysis of the association between exposure vari-
ables and the administration of the MenACWY 
and rotavirus vaccines. 

Multivariate analysis

The model for the MenACWY vaccine suggests that 
maternal educational attainment (p = 0.003)  
(Figure 1), maternal age (p = 0.002) (Figure 2), pater-
nal employment (p = 0.041) and Spanish national-
ity (p = 0.040) are positively correlated to the ad-
ministration of the menACWY vaccine. The AUC in 
the ROC curve analysis was 0.94 (95% CI: 0.89-0.99). 

The model for the rotavirus vaccine suggests that 
maternal educational attainment (p = 0.012)  

(Figure 3), Spanish nationality (p = 0.032) and less 
crowded living conditions (p = 0.041) (Figure 4) are 
positively correlated to the administration of the 
rotavirus vaccine. The AUC in the ROC curve analy-
sis was 0.92 (95% CI: 0.86-0.99).

DISCUSSION

Our study identified multiple factors (socioeco-
nomic, family-related and concerning sources of 
information) associated with the administration 
of the menACWY (quadrivalent vaccine against 
meningococcal serogroups A, C, W, and Y) and ro-
tavirus vaccines at age 2 months.

We started by analyzing socioeconomic factors. 
Based on the previous literature, parental educa-
tional attainment is directly proportional to adher-
ence to vaccination,13,14 especially in mothers.10,15 
In our study, we found the same association with 
both vaccines. As reported by other authors, moth-
ers with greater educational attainment accessed 
reliable sources of information, such as specialized 
journals, which allowed them to keep abreast of 
updated vaccination recommendations.10 We also 
believe that they are more proactive in pursuing 
preventive measures within a long-term holistic 
approach to health care.

The results of our study show that maternal em-
ployment is associated with a greater likelihood of 
administration of the menACWY and rotavirus 
vaccines. However, paternal employment was only 
associated with an increase in the administration 
of the menACWY vaccine. These findings were con-
sistent with those of previous studies.15,20,21 One 
possible explanation is that actively employed par-
ents are more likely to have the necessary income 
to afford payment for non-funded vaccines.

Lastly, greater crowding in the household was as-
sociated with a lower frequency of non-funded 
vaccine administration, which was consistent with 
the reviewed literature.16,18 Higher crowding index 
values are associated with adverse socioeconomic 
circumstances.22 In consequence, it is harder for 
these families to pay for out-of-pocket health care 

Table 1. Non-funded vaccines and socioeconomic 
variables. Descriptive summary of quantitative 
exposure variables and covariates

M / Me R / σ
Socioeconomic variables
Household crowding index 0.9 0.4
Family-related variables
Maternal age 32.6 5.1
Paternal age 36.9 7
Number of siblingsa 1 0-4
Covariates 
Caseload 760.4 22.1
Age of pediatrician 41.2 5.2
Total (n = 115)

M: mean; Me: median; R: range; σ: standard deviation.
aFor the number of siblings, only the median and range were 
calculated.
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Table 2. Non-funded vaccines and socioeconomic variables. Absolute frequency and percentage distribution of 
qualitative exposure variables and covariates

n %
Socioeconomic variables
Maternal employment Yes 80 69.6 %

No 35 30.4 %
Paternal employment Yes 97 86.6 %

No 15 13.4 %
Maternal educational attainment Primary, Compulsory secondary (ESO) or General Education Diploma 23 20 %

Non-compulsory secondary (Bachillerato) or vocational education 43 37.4 %
University degree 49 42.6 %

Paternal educational attainment Primary, Compulsory secondary (ESO) or General Education Diploma 24 21.4 %
Non-compulsory secondary (Bachillerato) or vocational education 46 41.1 %
University degree 42 37.5 %

Family-related variables
Parental underlying disease Yes 19 16.5 %

No 96 83.5 %
Infant underlying disease Yes 5 4.3 %

No 110 95.7 %
Single-parent household Yes 4 3.5 %

No 111 96.5 %
Separation in family Yes 6 5.2 %

No 109 94.8 %
Nationality Spanish 79 68.7 %

Not Spanish 36 31.3 %
Religious beliefs Yes 43 37.4 %

No 72 62.6 %
Smoking in household Yes 37 32.2 %

No 78 67.8 %
Refusal of funded vaccines Yes 10 8.7 %

No 105 91.3 %
Vaccination of sibling with non-funded 
vaccines

Yes 39 33.9 %
No 76 66.1 %

Sources of information variables
Pediatrician Yes 79 68.7 %

No 36 31.3 %
Nurse Yes 106 92.2 %

No 9 7.8 %
Administrative staff No 115 100 %
Other sources Yes 12 10.4 %

No 103 89.6 %
•  Television Yes 4 3.5 %

No 111 96.5 %
•  Internet Yes 10 8.7 %

No 105 91.3 %
•  Radio No 115 100 %
Covariates 
Primary Care Center Illes Columbretes 92 80 %

Grao de Castellón 23 20 %
Total (n = 115)
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costs, and are less likely to do so for costs that are 
not associated with the treatment of acute condi-
tions.22

Then, we analyzed family-related variables. We 
found an association between maternal age and 
vaccine administration for both of the vaccines 
(with vaccination coverage increasing with increas-
ing maternal age), with no evidence of an associa-

tion with paternal age. The findings reported in the 
reviewed literature varied widely.11,13,15-17 It is pos-
sible that older mothers have more information 
about vaccination and its benefits. On the other 
hand, younger mothers may not know basic facts 
about vaccination, as evinced in some studies.23

Contrary to the results of some previous stud-
ies,15,16 we found no evidence of an association of 

Table 3. Non-funded vaccines and socioeconomic variables. Relationship between the administration of the 
menACWY or rotavirus vaccine and qualitative socioeconomic and family-related variables and different sources 
of information

MenACWY Rotavirus
Socioeconomic variables X2 p-value Ca/Db X2 p-value Ca/Db

Maternal employment 23.30 <0.001 0.41 17.63 <0.001 0.37
Paternal employment 10.80 0.001 0.3 0.99 0.319 -
Maternal educational attainment 29.60 <0.001 0.38 32.56 <0.001 0.36
Paternal educational attainment 14.02 <0.001 0.26 19.04 <0.001 0.28
Family-related variables
Parental underlying disease 1.11 0.292 - 0.75 0.387 -
Infant underlying disease 0.31 0.577 - 0.04 0.851 -
Single-parent household 0.67 0.412 - 0.01 0.942 -
Separation in family 3.68 0.055 - 0.34 0.559 -
Nationality 25.87 <0.001 0.43 20.52 <0.001 0.39
Religious beliefs 3.56 0.059 - 1.77 0.187 -
Smoking in household 1.09 0.298 - 1.19 0.276 -
Refusal of funded vaccines 24.03 <0.001 0.42 19.48 <0.001 0.38
Vaccination of sibling with non-funded 
vaccines

3.2 0.074 - 5.74 0.017 0.22

Sources of information variables
Pediatrician 0.56 0.453 - 0.05 0.830 -
Nurse 0.78 0.376 - 0.83 0.362 -
Other 0.67 0.413 - 0.72 0.395 -
TV 3.68 0.055 - 13.51 <0.001 0.32
Internet 0.01 0.926 - 0.03 0.786 -

C: contingency coefficient; D: Somers’ D; χ2: chi-square.
aContingency coefficient and Somers’ D calculated for variables with a significant association in the bivariate analysis.
bCalculation of contingency coefficient for dichotomous nominal variables and Somers’ D for ordinal variables.

Table 4. Non-funded vaccines and socioeconomic variables. Relationship between the administration of the 
menACWY or rotavirus vaccine and quantitative socioeconomic and family-related variables

MenACWY Rotavirus
Socioeconomic variables U p-value U p-value
Household crowding index 788.5 <0.001 549.5 <0.001
Family-related variables
Number of siblings 1153.5 0.720 928 0.057
Maternal age 2045 <0.001 1490 0.046
Paternal age 1470 0.361 1021.5 0.505

U: Mann-Whitney U.
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vaccination with single-parent family structure or 
separation in the family. It must be taken into ac-
count that, due to the low representation of these 
subgroups in the sample, the possibility of achiev-
ing significant results for this variable was drasti-
cally reduced.

The data obtained in our study showed that ad-
ministration of the rotavirus vaccine was more 
likely if older siblings had received non-funded 
vaccines. We believe that these parents are more 
familiar with vaccination and its benefits. We 
should point out that we did not find the same as-
sociation for the menACWY vaccine. Invasive 

Figure 1. Non-funded vaccines and socioeconomic variables. Maternal educational attainment and frequency of 
vaccination with menACWY
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meningococcal disease (IMD) is an infrequent con-
dition compared to rotavirus gastroenteritis. We 
assume that, given the incidence of each of these 
diseases, parents are more aware of rotavirus and 
the advantages of vaccinating infants against it 
based on their personal experience or the experi-
ence of others in their social circle.

We found that Spanish nationality was associated 
with increased vaccination, in agreement with the 
reviewed literature.19,24 Spain has ideal conditions 
to achieve high vaccination rates,19 as vaccination 
is integrated in a public health care system whose 
administrators actively promote vaccination and 
in which the confidence and trust in vaccines of 

Figure 3. Non-funded vaccines and socioeconomic variables. Maternal educational attainment and frequency of 
vaccination against rotavirus
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primary care providers has remained high through 
generations.19 However, vaccination rates are low-
er in inhabitants of non-Spanish origin. Based on 
the findings of previous studies, the main reasons 
for vaccination refusal are: barriers to health care 
access due to migrant status or ignorance of the 
involved administrative procedures,25 language 
barriers that hinder active pursuit of patients and 
promotion of vaccination by health care profes-
sionals, and cultural barriers that may influence 
decision-making in families regarding vaccination 
of their children, especially if the family cannot ac-
cess reliable sources of information in Spain.25

The third aspect we investigated were the sources 
of information. Contrary to the findings of other au-
thors,12,16,19 our study did not evince an association 
between vaccination and active promotion of vac-
cination by pediatricians and nurses. We believe the 
reason for this is that families that cannot afford 
the price of the vaccines will not purchase them, in-
dependently of the efforts of health care providers. 

When it came to alternative sources of informa-
tion, we found an increase in vaccination against 
rotavirus in parents who had been informed 
through television, which was consistent with pre-
vious evidence.16 The rotavirus vaccine was devel-
oped in 1998 and has been advertised on televi-
sion worldwide. As a results, parents are more 
aware of it and consider whether or not to have 
their children vaccinated with it. In contrast, the 
menACWY has not received the same amount of 
public attention, as it was just included in the 
Spanish immunization schedule in 2019. 

Limitations

Since patients were recruited by consecutive sam-
pling without randomization, the sample may not 
have been representative of the target population. 
Due to the cross-sectional design, we were not 
able to determine whether the statistically signifi-
cant associations persisted over time. Further-
more, the collection of data at the time of the rou-
tine checkup at age 2 months may have resulted in 
missing patients who received both vaccines in 
subsequent visits. Finally, the collection of data 
through a questionnaire carries a risk of recall bias. 

CONCLUSION

The implementation of universal vaccination by 
public health systems is essential to reduce social 
inequalities and potentially preventable serious 
diseases. This study showed that the presence of 
unfavorable sociodemographic factors, especially 
socioeconomic factors and non-Spanish national-
ity, is associated with a lower frequency of admin-
istration of non-funded vaccines. The most recent 
immunization schedule proposed by the Interter-
ritorial Council recommends inclusion of the rota-
virus vaccine at age 2 months in the routine im-
munization schedule. In contrast, the menACWY 
vaccine is only recommended at age 12 years, al-
though in some autonomous communities it is 
also administered at ages 4 and 12 months.5-7 This 
reinforces our opinion, as vaccines proven to be 
safe and effective should be funded by the public 
health system to reduce inequities in the popula-
tion and ensure homogeneity in the immunization 
schedule across autonomous communities. 
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