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A B S T R A C T

Background: An equitable immunization coverage to “leave no one behind” is one of the World Health Organi
zation Sustainable Development Goals. However, disparities in vaccination coverage exist. The present study 
aims to investigate vaccine attitude of non-European parents living in Italy and those factors affecting vaccine 
uptake and equity.
Methods: A cross sectional survey, named Vax4globe, on knowledge and immunization compliance in childhood 
and pregnancy of non-European (non-EU) parents was carried out among general pediatrician and Vaccine 
Centers located in Lazio Region, between February and July 2023. Logistic regression models were used in 
univariate and multivariate analyses to examine the socio-demographic parameters mainly associated with the 
vaccination status.
Results: A total of 310 parent/child pair were included in the study. Most children were born in Italy (262/310; 
86.5 %), while while 40/310 (13.2 %) migrated from country of origin and 1/310 (0.3 %) was adopted. 
Mandatory vaccines were perfomed by 270/306 (88 %) children, however flu, papillomavirus and meningo
coccal group B were vaccines most commonly refused by 208/289 (72 %), 11/36 (31 %) and 9/36 (25 %) 
parents, respectively. A lower educational degree of parents (p = 0.040) and the migration status of children (p 
< 0.001) were associated to incomplete or missed immunization. As to maternal immunization 164/310 (53 %) 
non-EU women decided not to vaccinate and received less information (155/297;52 %) compared to childhood 
immunization (268/305; 88 %) (p < 0.0001). The educational degree (p = 0.017), the origin from non-EU 
European countries (p = 0.008) and the age 25–40 years (p = 0.036) and > 40 years (p = 0.007) were associ
ated to lack of immunization during pregnancy. Finally, while 279/310 (90 %) parents were vaccinated against 
Sars-CoV-2, only 60/199 (30 %) children had been immunized with this vaccine mainly due to the non- 
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mandatory vaccine request at pediatric age and to the doubts about its value according to 39/127 (31 %) and 29/ 
127 (23 %) parents, respectively.
Conclusion: Our study highlights the need for targeted strategies to improve vaccine uptake both in childhood and 
in pregnancy among non-EU individuals living in Italy. Further, to achieve vaccination equity the role of in
stitutions and healthcare personnel is pivotal to overcome vaccine hesitancy.

1. Introduction

To date, the World Health Organization (WHO) reports that the total 
number of migrants is approximately 281 million of which 36 million 
are children and 48 % are women [1]. In Italy, people of foreign origin 
were more than 5 millions at the beginning of 2023, accounting 
approximately for 9 % of the resident population [2]. Of these, about 
one million are under the age of 17 years, accounting for 11 % of young 
residents in the same age group. People of foreign origin might suffer 
social and health fragility including reduced access to health services in 
the host country and fit the condition of “vulnerables” with an increased 
risk of communicable diseases that may be prevented by immunization 
[3,4].

Currently, vaccination is a relevant tool for the safeguard of human 
health although it is frequently hindered by “vaccine hesitancy” [5]. As 
previously reported, several social, cultural and administrative factors 
might conduct to vaccine hesitancy and to delay or lack of vaccination in 
children with foreign-origin parents [6–9]. Despite several efforts to 
overcome immunization inequalities, one in five children worldwide 
still have no access to vaccination [10]. Also, significant differences in 
childhood vaccine coverage between native children and children of 
foreign-born origin have been reported [11]. Indeed, in USA a lower 
human papilloma virus (HPV) vaccination rate has been observed in 
children of migrant parents than in children of native parents, since only 
2 % were informed on HPV vaccine and 48 % were unwilling to vacci
nate their daughters [12]. Furthermore, in Italy 11–21 % of children 
born to foreign mothers are vaccinated after the recommended age and 
the risk of non-vaccination is greater in children of younger, multiparous 
and unemployed women [8]. When looking at Sars-CoV-2 vaccination 
these data become even more relevant [13].

Thus, one of the WHO Sustainable Development Goals is ensuring an 
equitable immunization coverage to “leave no one behind” [14]. Also, in 
Italy the recent National Vaccination Prevention Plan (PNPV) 
2023–2025 aims to reduce inequalities and provide actions for hard-to- 
reach population groups and/or with low vaccine coverage. The actions 
focus to guarantee the vaccination offer according to the PNPV, 
including recommended vaccinations for at risk subjects as well as easy 
access to health services to encounter the disadvantaged [15]. The 
identification of those factors that impede vaccine engagement in 
vulnerable populations not only could help in the design of appropriate 
health services but also in the implementation of successful programs to 
reach disadvantaged or marginalized populations.

In the context of the Italian Society of Pediatric Research (SIRP) and 
the Italian Society of Pediatric Allergy and Immunology (SIAIP) we 
sought to assess the vaccination status of non-European (non-EU) origin 
children living in Italy and vaccine attitude of their non-European par
ents in relation to vaccine uptake and equity. Also, maternal immuni
zation status of non-EU origin women was evaluated to dissect 
knowledge and adherence in this special population. Further, our results 
may assist tailored interventions for the vulnerables to advance health 
services and restore vaccine confidence.

2. Methods

2.1. Study design and study population

The survey, promoted by the Italian Society of Pediatric Research 
(SIRP) and the Italian Society of Pediatric Allergy and Immunology 

(SIAIP) in collaboration with the Pediatric Immunopathology and 
Allergology Unit of Tor Vergata University Hospital, the Vaccination 
Complex Operational Unit of Local Health Agency Rome 1, the Vacci
nation Center of Local Health Agency Rome 6 and nine family pedia
tricians covering different locations in Rome and its province, was 
conducted between the period of February – July 2023.

The study population included parents of non-EU origin living in 
Lazio Region, aged >18 years with children aged 0–17 years, who 
attended the vaccine centers or the general pediatrician office for 
routine consultation during the aforementioned period.

2.2. Data collection

Data of this cross-sectional study were collected through a close- 
ended anonymous questionnaire formulated based on a review of the 
related literature [16,17]. The questionnaire was available in paper 
format and was created in Italian, English and French to facilitate par
ents understanding. It consisted of two sections: the first on de
mographic data of parents/child pair and the second included nine 
multiple choice questions on vaccine compliance, source of vaccine in
formation, maternal immunization, Sars-CoV-2 vaccine and reasons for 
vaccine refusal. The questionnaire was administered to parents, while 
sitting in the waiting room, by pediatricians and/or trained healthcare 
personnel of vaccine centers after obtaining verbal informed consent 
and with no incentives.

2.3. Data analysis

Descriptive characteristics of the entire cohort, stratified by area of 
non-European origin, were summarized by means of frequencies and 
percentage values. In univariate analysis, non-parametric tests were 
performed for comparisons between groups (Chi-Squared and Fisher 
Exact test). Logistic regression models were used in univariate and 
multivariate analyses to assess whether the socio-demographic param
eters were associated with the vaccination status. Odds Ratios (OR) and 
95 % Confidence Intervals were reported as parameter results of the 
logistic regression models. All covariates were evaluated in univariate 
models and all factors with univariate association with p-values <0.15 
were considered in the multivariate models. Backward and stepwise 
methods were applied to identify the multivariate models with a step- 
by-step iterative construction that involves the selection of indepen
dent variables to be considered in the final model. All tests were 2-sided, 
accepting p < 0.05 as statistically significant and confidence intervals 
were calculated at 95 % level. All analyses were performed using the R 
software, version 4.2.2.

2.4. Ethical considerations

The study was conducted according to the Declaration of Helsinki. 
Informed consent was obtained verbally by all parents before answering 
the questionnaire. No Ethics Committees approvement was necessary to 
collect and analyse the data since the questionnaire was anonymous and 
unreporting personal identifying data.
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3. Results

3.1. General characteristics of interview participants

Out of 316 invited participants, 310 non-EU parents agreed by giving 
their informed consent and filling the questionnaire, with a response 
rate of 98 %. Most of foreign parents were from Asia (152/310;49 %), 
while of the remaining ones 72/310 (23 %), 48/310 (16 %) and 38/310 
(12 %) came from Africa, America and European States not belonging to 
European Union (non-EU ES), respectively. All parents were residing in 
different urban areas of Rome and province. Socio-demographic data of 
non-EU parents are shown in Table 1. Globally, parents were mainly 
aged between 25 and 40 years (203/301; 67 %), 52/280 (19 %) referred 
a University degree, 201/310 (70 %) good Italian language skills and 
217/301 (72 %) more than one child. In particular, parents showed an 
heterogeneous educational degree depending on the area of origin 
(global p = 0.030). Good understanding and knowledge of spoken Ital
ian language were mostly referred by parents coming from non-EU ES 
(32/35;91 %) and America (39/47;83 %) than parents from Africa (47/ 
69; 68 %) and Asia (83/137;61 %) (p < 0.001). Furthermore, a great 
heterogeneity in the number of children was observed with higher fre
quency of more than three children among African women (34/72; 47 
%) (p = 0.005). The pediatric population was composed of 160/310 (51 

%) males and 150/310 (49 %) females, mainly aged <6 years. Partic
ularly, 262/303 (86.5 %) children were born in Italy, 40/303 (13.2 %) 
migrated from their country of origin and 1/303 (0.3 %) was adopted 
(Table 2).

3.2. Childhood immunization: adherence and sources of information

Investigating vaccine adherence in childhood, we observed that 274/ 
310 (88 %) of children have been vaccinated according to the vaccina
tion schedule. As reported in Table 3, vaccine against flu (208/289; 72 
%), human papilloma virus (11/36;31 %) and meningococcal group B 
(9/36; 25 %) were most frequently missed with no geographic 
differences.

The analysis of the main factors associated with missed or incom
plete adherence to childhood vaccine schedule showed that unvacci
nated or incompletely vaccinated children had parents with a lower 
educational degree (p = 0.040) and were migrants (p < 0.001) compared 
to foreign children born in Italy. In the univariate analysis, good Italian 
language skills (OR = 0.48; 95 %CI = 0.22–1.07; p = 0.067), parents’ 
lower educational degree (OR = 1.82; 95 %CI = 0.88–3.83; p = 0.11) 
and migration status of children (OR = 0.23; 95 %CI = 0.10–0.52; p <
0.001) were significantly associated to the outcome (Table 4). 
Conversely, only the migration status of children (OR = 0.26; 95 %CI =
0.11–0.67; p-value = 0.004) remained significantly associated to the 
outcome in the multivariate analysis (Table 4).

The main source of information for childhood immunization in non- 
EU origin parents was represented by healthcare professionals, respec
tively pediatrician/general practitioner in 193/310 (62 %) and vacci
nation center operators in 123/310 (40 %); conversely institutional 
websites (8/310; 3 %), social networks (4/310; 1.3 %) and other sources 
(6/310; 2 %) were less used. Furthermore, 268/305 (88 %) non-EU 
origin parents declared to have received information on childhood im
munization by healthcare professionals during a medical consultation. 
Of note, 241/268 (90 %) children of informed parents were vaccinated, 
whereas 28/37 (76 %) children of not informed parents were immunized 

Table 1 
Socio-demographic data of non-European origin parents.

Overall 
n ¼ 310 

(%)

Africa 
n ¼ 72 
(23 %)

Central- 
South 

America 
n ¼ 48 (16 

%)

Asia 
n ¼
152 
(49 
%)

Non-EU 
European 

States 
n ¼ 38 (12 

%)

Age (years)
< 25 32 (11 

%)
7 (10 
%)

2 (4.3 %) 17 (12 
%)

6 (16 %)

25–40 203 (67 
%)

49 (70 
%)

26 (55.3 %) 101 
(69 %)

27 (71 %)

>40 66 (22 
%)

14 (20 
%)

19 (40.4 %) 28 (19 
%)

5 (13 %)

Unknown 9 2 0 6 0
Educational 
Level
Primary school 32 (11 

%)
10 (15 

%)
1 (2 %) 20 (15 

%)
1 (3 %)

Middle school 83 (30 
%)

16 (25 
%)

18 (38 %) 39 (30 
%)

10 (29 %)

High School 113 (40 
%)

26 (40 
%)

22 (46 %) 44 (33 
%)

21 (60 %)

University 
degree

52 (19 
%)

13 (20 
%)

7 (14 %) 29 (22 
%)

3 (8 %)

Unknown 30 7 0 20 3
Good 
Language 
Skills
Italian 201 (70 

%)
47 (68 

%)
39 (83 %) 83 (61 

%)
32 (91 %)

English 136 (59 
%)

39 (63 
%)

7 (29 %) 79 (66 
%)

11 (44 %)

French 17 (13 
%)

15 (33 
%)

0 (0 %) 1 (2 
%)

1 (6 %)

Spanish 39 (30 
%)

3 (9 %) 33 (87 %) 1 (2 
%)

2 (14 %)

Number of 
children
1 84 (28 

%)
14 

(19.4 
%)

14 (30 %) 43 (30 
%)

13 (34 %)

2 129 (43 
%)

24 
(33.4 
%)

21 (45 %) 63 (44 
%)

21 (55 %)

≥ 3 88 (29 
%)

34 
(47.2 
%)

12 (25 %) 38 (26 
%)

4 (11 %)

Unknown 9 0 1 8 0

Table 2 
Socio-demographic data of non-European origin children.

Overall 
n ¼ 310 

(%)

Africa 
n ¼ 72 
(23 %)

Central- 
South 

America 
n ¼ 48 (16 

%)

Asia 
n ¼ 152 
(49 %)

Non-EU 
European 

States 
n ¼ 38 (12 %)

Gender
Female 150 (49 

%)
37 (52 

%)
17 (35 %) 79 (53 

%)
17 (45 %)

Male 155 (51 
%)

34 (48 
%)

31 (65 %) 69 (47 
%)

21 (55 %)

Unknown 5 1 0 4 0
Age 
(years)
<3 145 (49 

%)
34 (48 

%)
18 (38 %) 76 (54 

%)
17 (45 %)

3–6 63 (21 
%)

14 (20 
%)

8 (17 %) 32 (23 
%)

9 (24 %)

7–12 57 (19 
%)

15 (21 
%)

9 (19 %) 22 (15 
%)

11(29 %)

>12 33 (11 
%)

8 (11 %) 12 (26 %) 12 (8 %) 1 (2 %)

Unknown 12 1 1 10 0
Children 
origin
Born in 
Italy

262 
(86.5 %)

63 (88 
%)

42 (88 %) 123 (85 
%)

34 (89 %)

Migrated 40 (13.2 
%)

9 (12 %) 6 (12 %) 21 
(14.4 
%)

4 (11 %)

Adopted 1 (0.3 %) 0 0 1 (0.6 
%)

0

Unknown 7 0 0 7 0
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(p = 0.025) (Fig. 1a).

3.3. Maternal immunization

In our survey we also investigated vaccine adherence during preg
nancy in non-EU mothers and we observed that 164/310 (53 %) women 
were not vaccinated with a significant predominance of women from 

non-EU ES (29/38; 76 %) compared to women coming from Asia (69/ 
152; 45 %), Africa (36/72; 50 %) and Central-South America (30/48; 63 
%) (p = 0.003). Anti-pertussis, Sars-CoV-2 and flu vaccines were 
received by 48/310 (15 %), 40/310 (13 %) and 11/310 (3.5 %) women, 
respectively. Conversely, 30/310 (10 %) women had received all three 
vaccinations during pregnancy (Fig. 2). Particularly, we observed a 
significant discrepancy in terms of information received on maternal 
immunization (155/297;52 %) compared to childhood vaccination 
(268/305;88 %) (p < 0.0001). In details, 92/155 (59 %) informed 
pregnant were immunized versus 26/142 (18 %) not informed pregnant 
women who received at least one of recommended vaccines (p <
0.0001) (Fig. 1b).

Main factors associated with lack of maternal immunization were 
lower educational degree (p = 0.017) and the origin from non-UE ES (p 
= 0.008). However, the univariate analysis not only confirmed low 
educational degree (OR = 1.45; 95 % CI = 0.88–2.42; p-value = 0.15) 
and origin from non-EU ES (Africa vs non-EU ES: OR = 3.68, 95 %CI =
1.48–10.2, p value = 0.007; Central-South America vs non-EU ES: OR =
2.21, 95 %CI = 0.82–6.48, p value = 0.13; Asia vs non-EU ES: OR =
3.96, 95 %CI = 1.71–10.4; p = 0.002) as significantly associated to the 
outcome, but also that women aged 25–40 years (OR = 0.49, 95 %CI =
0.22–1.06; p = 0.074) and > 40 years (OR 0.34, 95 % CI 0.13–0.84; p =
0.020) were less compliant with vaccinations than younger women. The 
significant association of maternal immunization failure to low educa
tional degree (OR = 1.93; 95 % CI = 1.12–3.39; p-value = 0.020), origin 
from non-EU ES (Africa vs non-EU ES: OR = 4.66, 95 %CI = 1.74–14.2, 
p-value = 0.004; Central-South America vs non-EU ES: OR = 3.32, 95 % 
CI = 1.14–10.8, p-value = 0.034; Asia vs non-EU ES: OR = 4.84, 95 %CI 
= 1.93–14.0, p = 0.002) and women older age (25–40 years:OR = 0.39, 
95 %CI = 0.16–0.93; p = 0.036; > 40 years:OR 0.24, 95 % CI 0.08–0.66; 
p = 0.007) was also confirmed by the multivariate analysis (Table 5).

3.4. Sars-CoV-2 Vaccination and main reasons for parents’ vaccine 
hesitancy

The analysis of Sars-CoV-2 vaccine adherence showed a higher up
take in parents than in children. In fact, while out of 279/310 (90 %) 
parents, one or both, decided to vaccinate, only 60/199 (30 %) vacci
nable children were immunized (p < 0.0001) (Fig. 3). In detail, poor 
adherence to parents’ vaccination was mainly due to doubts on the 
safety and efficacy of Sars-CoV-2 vaccine as reported by 11/37 (30 %) 
and 7/37 (19 %) parents, respectively (Table 6). Conversely, lack of 
Sars-CoV-2 vaccination in childhood was mainly due to the non- 
mandatory vaccine request at the pediatric age and to the doubts 
about its need according to 39/127 (31 %) and 29/127 (23 %) parents, 
respectively (Table 6).

Table 3 
Vaccines more frequently missed.

Vaccine N (%)*

Flu 208/289 (72 %)
HPV 11/36 (31 %)
Meningococcal group B 9/36 (25 %)
Chickenpox 8/36 (22 %)
Hexavalent** 8/36 (22 %)
Measles-Mumps-Rubella 8/36 (22 %)
Meningococcal ACWY 7/36 (19 %)
Pneumococcal 6/36 (17 %)
Meningococcal C 5/36 (14 %)
Rotavirus 1/36 (2.8 %)

* In the survey specific item referred to flu immunization, 
explaining the different denominator compared to other vaccines.

** Hexavalent is a mandatory combined vaccine including anti
gens of C. Diphtheria, Tetanus toxoid, Bordetella Pertussis, Poliovirus, 
Haemophilus influenzae type b and Hepatitis B.

Table 4 
Univariate and Multivariate Analysis of childhood vaccination failure according 
to parents socio-demographic characteristics.

Univariate 
odds ratio

Multivariate 
odds ratio

OR (95 % CI) p value OR (95 % CI) p 
value

Educational Level
High school/ 
University degree

1.82 
(0.88–3.83)

0.11 1.77 (0.77–4.11) 0.18

Language skills
Poor Italian 
language skills

0.48 
(0.22–1.07)

0.067 0.54 (0.24–1.27) 0.15

Children origin
Adopted 215.41 (0.00- 

NA)
0.99 117–998 (0.00 – 

NA)
0.99

Migrated 0.23 
(0.10–0.52)

<0.001 0.26 (0.11–0.67) 0.004

This table presents the results of univariate and multivariate analysis investi
gating the factors associated with failure to vaccinate in childhood. Low 
educational degree, good knowledge of the Italian language and being born in 
Italy were considered as reference groups in the respective sections. For each 
predictor we report the Odds Ratio (OR), the 95 % confidence interval (CI) and 
associated p-value.

Fig. 1. Childhood vaccination (a) and maternal immunization (b) according to 
information received.

Fig. 2. Maternal immunization rate for recommended vaccines according to 
information received.

V. Moschese et al.                                                                                                                                                                                                                               Vaccine 42 (2024) 126466 

4 



3.5. Parents’ vaccine hesitancy for their children immunization: Sars- 
CoV-2 vaccine compared to PNPV vaccines

Reasons of parents’ vaccine hesitancy on children immunization 
were found to be different for PNPV vaccines compared to Sars-CoV-2 
vaccine. Indeed, the difficulty to make an appointment at the vaccine 
center, poor vaccine information by healthcare providers and preference 
for natural immunity were reported for childhood PNPV vaccine failure 
by 8/36 (22 %), 7/36 (19 %) and 7/36 (19 %) parents, respectively 
(Table 6). Conversely, doubts on the need, efficacy and safety were 
rarely reported for PNPV vaccines compared to Sars-CoV-2 vaccine.

4. Discussion

Over time the great ethical and social value of vaccination has been 
extensively demonstrated. Based on this principle, the recent Italian 
National Vaccination Prevention Plan (PNPV) 2023–2025 has included 
individuals with social and economic vulnerability as one of the at risk 
categories who benefit an active and free vaccine offer. In the present 
study, vaccine knowledge and attitude of non-EU parents living in Italy 
and factors affecting their vaccine uptake and equity have been inves
tigated to design strategies aimed at ensuring appropriate vaccination 
coverage and inequality reduction.

Globally, childhood vaccine coverage is extremely heterogeneous. 
The pandemic and several war conflicts have contributed to the uptake 
decline that has been observed in the last years [18–20]. Particularly, in 
Italy the latest 2021 childhood vaccination data have shown suboptimal 
coverage rate for polio and measles [21]. In our study, 88 % of children 
with non-EU origin have been vaccinated according to the vaccination 
schedule, thus not reaching the vaccination rate of the Italian pediatric 
population of 90–95 %, as generally recommended by the Italian PNPV, 
according to the type of vaccine and age groups. In USA children with 
foreign origin mothers were 14 % less likely to complete vaccinations 
than children of American-born mothers [22]. Conversely, other studies 
report good adherence to vaccination schedule by children with foreign 
origin parents [6,23,24]. The extreme heterogeneity of data on immu
nization of children with foreign origin parents might be not related to 
the country they migrate to but might reflect the different social norms 
and cultural habits arising from their ethnicity.

In our study 12 % of children were partially immunized or unim
munized and the most frequently missed vaccines were against flu (72 
%), human papilloma virus (HPV) (31 %) and meningococcal group B 
(MenB) (25 %).

To date, flu vaccine coverage rate in childhood is extremely het
erogeneous worldwide and mainly below the national immunization 
targets with data fluctuations according to the age group and nationality 
[25–29]. Most of available data on child flu vaccine coverage rarely 
distinguish children based on their nationality and age. A Danish study 
reported rates for first- and second- generation migrant children of 1 % 
and 10 %, respectively [30]. In Italy, childhood flu vaccine coverage rate 
is approximately 31 % in preschool age [29] and a recent Italian pilot 
study on school-located flu vaccination campaign among pre-school 
children reported that 59 % of all immunized children in the cohort 
had foreign origin [31]. Therefore, the design and implementation of 
informative vaccine campaigns in specific public locations, such as 
schools, and easy access to health services may represent an effective 
strategy to reach the most disadvantaged and vulnerable populations 
which ensures an increase of immunization with public health benefit.

In our cohort data of missed HPV vaccination are similar to those of 
an American study where 43–58 % of migrant parents were not in favor 
of vaccinating their daughters [12]. The low percentage of HPV vacci
nation, also confirmed by other studies [23,32–34], highlights the need 
to increase awareness in the prevention of HPV disease and related 
cancer. Thus, a broad and targeted informative campaign is required to 
raise vaccine coverage and ensure completeness of the HPV immuniza
tion program, since unimmunization as well as a delay or failure of the 

Table 5 
Univariate and Multivariate Analysis of maternal immunization failure accord
ing to womens socio-demographic characteristics.

Univariate 
odds ratio

Multivariate 
odds ratio

OR (95 % CI) p 
value

OR (95 % CI) p 
value

Age
25–40 years 0.49 

(0.22–1.06)
0.074 0.39 (0.16–0.93) 0.036

>40 years 0.34 
(0.13–0.84)

0.020 0.24 (0.08–0.66) 0.007

Educational Level
High school/ 
University degree

1.45 
(0.88–2.42) 0.15 1.93 (1.12–3.39) 0.020

Geographic area of 
origin
Africa 3.68 

(1.48–10.2)
0.007 4.66 (1.74–14.2) 0.004

Central-South 
America

2.21 
(0.82–6.48) 0.13 3.32 (1.14–10.8) 0.034

Asia 3.96 
(1.71–10.4) 0.002 4.84 (1.93–14.0) 0.002

This table presents the results of univariate and multivariate analysis investi
gating the factors associated with failure to vaccinate in pregnancy. Age < 25 
years, low educational degree and the origin from non-EU European countries 
were considered as reference groups in the respective sections. For each pre
dictor we report the Odds Ratio (OR), the 95 % confidence interval (CI) and 
associated p-value.

Fig. 3. Sars-CoV-2 immunization rate in parents compared to children.

Table 6 
Reasons for parents’ vaccine hesitancy according to the type of vaccine.

Vaccines as 
per PNPV 

n ¼ 36 (%)

Sars-CoV-2 
vaccine for 

children 
n ¼ 127 (%)

Sars-COV-2 
vaccine for 

adults 
n ¼ 37 (%)

Doubts about the efficacy 
of vaccination

1 (2.8 %) 13 (10 %) 7 (19 %)

Doubts about the safety of 
vaccination

2 (5.6 %) 18 (14 %) 11 (30 %)

Doubts about the need for 
vaccination

1 (2.8 %) 29 (23 %) 6 (16.2 %)

Preference for a “natural 
immunity”

7 (19.4 %) 13 (10 %) 4 (11 %)

No obligation to vaccine 7 (19.4 %) 39 (31 %) 5 (13.5 %)
Ethical-religious reasons 1 (2.8 %) 2 (1.6 %) 2 (5.4 %)
Difficulty to make an 
appointment at the 
Vaccine Center

8 (22.2 %) 2 (1.6 %) 2 (5.4 %)

No information received 
about vaccine

7 (19.4 %) 24 (19 %) 2 (5.4 %)
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immunization program are frequent in children with foreign parents 
[8,12,23,35]. Furthermore, since HPV vaccine can be incorrectly asso
ciated to sexual activity according to the culture and social habits of 
each population, healthcare professionals’ training is pivotal in order to 
ensure adequate information respecting cultural beliefs.

The efficacy of meningococcal group B (MenB) vaccine in preventing 
meningococcal disease has been widely demonstrated [36], however 
little data are available about this vaccine uptake in children with 
foreign parents worldwide. In our study 25 % of these children were 
unimmunized against MenB, confirming that vaccine hesitancy needs to 
be overcome among different ethnic groups residing in the national 
territory.

In our study the main factors associated with missed or incomplete 
adherence to childhood vaccine schedule were a lower educational de
gree of parents, as previously reported [11,32,37], and foreign birth of 
the child. Indeed, while migrants status may affect optimal vaccine 
adherence due to different vaccine schedule among various countries 
and to missing/incomplete vaccine documentation of the country of 
origin, birth in Italy favors regular immunization according to national 
schedule and guarantees better adherence. Other factors may contribute 
to a missed or incomplete childhood immunization, such as different 
social inclusion, accessibility to healthcare services, systems of vaccine 
offering and the methodology in providing information across countries 
[4,11,36,38]. Therefore, the implementation of strategies to increase 
vaccine awareness and to overcome socio-cultural barriers affecting 
foreign populations in host countries is mandatory. Moreover, to share 
standardized protocols on dealing with unknown or incomplete immu
nizations and updated vaccination registers among different countries 
could be an appropriate action.

The source of information is pivotal to implement vaccine knowl
edge. As widely proven [39,40], healthcare professionals are essential 
for promoting immunization culture while alternative sources of infor
mation, such as social media or non-institutional sites, have been 
frequently associated to a greater vaccine hesitancy [41]. In our study 
the main source of information for non-EU origin parents was repre
sented by healthcare professionals confirming their crucial role to 
combat vaccine fears and concerns. However, although the percentage 
between 40 % and 62 % of non-EU origin parents with confidence in 
healthcare professionals is relevant, it does not reach that of native 
parents [16,29], demonstrating once again the need to improve confi
dence in the host country’s health service and staff.

To date the importance of maternal immunization in the protection 
of mother-newborn dyad has been widely demonstrated, however in our 
study 53 % of women of foreign origin were not immunized during 
pregnancy. Our data confirm that mainly women from non-UE ES, with 
older age and low educational degree are less compliant with immuni
zation, as previously reported [42]. The influence of country of origin on 
immunization compliance could be explained with substantial differ
ences in the immunization offers and programs, thus impacting on 
preventable infectious diseases awareness. The close relationship be
tween educational attainment and health status has been frequently 
highlighted [43] and higher educational level may increase womens’ 
awareness of infectious risk. Furthermore, younger age has been previ
ously recognized as a factor closely related to pregnancy immunization 
knowledge and adherence [43–45].

In contrast to the recent Morbidity and Mortality Weekly Report that 
found a greater immunization rate for influenza (10 %) among pregnant 
women regardless of their origin [42], we found pertussis vaccine as the 
most commonly received. The higher maternal immunization against 
pertussis compared to Sars-CoV-2 and flu may derive not only from 
greater information provided on its benefits, effectiveness and safety but 
also limited available data on the recently introduced Sars-CoV-2 vac
cine combined with socio-cultural barriers. Moreover, the general low 
rate of immunization during pregnancy may be due to poorer informa
tion and knowledge compared to that of childhood vaccination [46–48]. 
Indeed, we observed that 90 % of informed parents had their children 

vaccinated, conversely only 59 % of women carried out at least one 
vaccine during pregnancy despite the information received. This finding 
might be ascribed to the fact that in Italy any child is granted a free 
assignment to a pediatrician who regularly follows the child in the first 
months of life, corresponding to the beginning of the immunization 
program. Conversely, low maternal immunization awareness may due to 
hard access to health services during pregnancy for women of foreign 
origin and difficulties in language and communication with healthcare 
personnel [49]. In addition to linguistic and cultural barriers, higher 
mobility of these foreign women and the need for an healthcare insur
ance in some countries may also affect maternal immunization.

Globally speaking, a different vaccination attitude against Sars-CoV- 
2 in non-EU origin parents compared to their children was observed, 
since non-EU origin parents had a coverage rate similar to that of the 
adult Italian population. In this case the green pass allowing mobility 
more than the migration status may have played a pivotal role for the 
adults’ compliance at the beginning of the vaccination campaign. 
However, doubts about safety and effectiveness of the vaccine were the 
main reasons provided by non-EU Sars-CoV-2 unimmunized parents, as 
previously reported [50,51]. Conversely, when it concerns to their 
children, non-EU parents declared that the non-mandatory nature of 
Sars-CoV-2 vaccine in children and doubts on the safety and need for the 
vaccine itself represented the main reasons of their hesitancy, as re
ported by Italian parents [52,53]. The awareness of Sars-CoV-2 disease 
complications in childhood is still low among parents regardless their 
ethnicity, therefore an adequate informative campaign by healthcare 
personnel is essential to clarify vaccine relevance to limit the spread of 
the virus if new variants emerge. With respect to PNPV vaccines, par
ents’ hesitancy was mainly ascribed to the difficulty to access to the 
vaccination centers and the scarce information received. However, the 
mandatory nature of some vaccines is relevant for the immunization 
adherence and in our study it explains the high vaccine coverage rate 
since the majority of non-EU origin children were born in Italy.

Therefore, tailored vaccine campaigns adequately planned and 
directed to vulnerable populations, such as non-EU origin families, 
should promote specific educational and communicative interventions 
directed to the individual, family, society and health services. The cre
ation of open days for some categories, such as migrants and adopted 
children, or a close partnership with pharmacies to administer vaccine 
on site as already done in some countries [54,55] and increase aware
ness on the importance of immunization deserves consideration. 
Furthermore, linguistic mediators to ensure better communication and 
understanding and easy access of foreign pregnant women to free 
childbirth education courses in different languages may be other stra
tegic tools to provide accurate and clear information on maternal and 
childhood immunization.

In brief, the implementation of a widespread territorial network, 
including also community-based organizations, is crucial to reach 
everyone and overcome social and bureaucratic obstacles. In this 
context, the use of artificial intelligence for dedicated informative 
campaigns could represent a valuable tool to increase vaccine coverage 
of vulnerable populations and exploit an holistic approach to reduce 
health inequalities.

Limitations.
Our study presents noteworthy limitations. First, the number of 

parents enrolled is limited and confined to a small geographical area, 
therefore our results could not be considered nationally-representative. 
Second, since the majority of participating parents were enrolled in 
healthcare sites they might have a greater socio-cultural integration in 
the area of residence, a higher attitude to vaccinate their children and a 
higher confidence on family pediatricians and vaccination center per
sonnels to care for their children’s health, thus leading to the high 
vaccine coverage rate observed. Third, our survey excludes all “invis
ible” people who cannot access to healthcare services. Finally, all 
collected data were self-reported by participants who were extremely 
heterogeneous for their ethnicity and educational degree that may affect 
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comprehension and response to the questionnaire.

5. Conclusions

Our study reveals the pivotal role of governmental and non- 
governmental institutions as well as healthcare personnel to improve 
vaccine uptake in non-EU origin people. Thus, combined inclusive and 
innovative actions targeting educational activities and campaigns at 
national and local levels could promote a greater integration of in
dividuals of non-EU origin overcoming not only political-administrative 
but also socio-cultural barriers in order to reduce vaccination hesitancy 
and improve immunization equity among vulnerable populations.
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Commento ai dati aggiornati al 31 dicembre. Avalaible at: https://www.salute.gov. 
it; 2021.

[22] Buelow VH, Van Hook J. Timely immunization series completion among children 
of immigrants. J Immigr Minor Health 2008;10(1):37–44. https://doi.org/ 
10.1007/s10903-007-9048-8.

[23] Charania NA, Kirkpatrick L, Paynter J, Turner N. Childhood vaccination uptake 
among children born in Aotearoa New Zealand based on parental nationality. Hum 
Vaccin Immunother 2023 Aug 1;19(2):2240688. https://doi.org/10.1080/ 
21645515.2023.2240688.

[24] Abdi I, Gidding H, Leong RN, Moore HC, Seale H, Menzies R. Vaccine coverage in 
children born to migrant mothers in Australia: a population-based cohort study. 
Vaccine 2021;39(6):984–93. https://doi.org/10.1016/j.vaccine.2020.12.058. 6.

[25] Irving SA, Groom HC, Belongia EA, Crane B, Daley MF, Goddard K, et al. Influenza 
vaccination coverage among persons ages six months and older in the vaccine 
safety datalink in the 2017-18 through 2022-23 influenza seasons. Vaccine 2023 
Nov 22;41(48):7138–46. https://doi.org/10.1016/j.vaccine.2023.

[26] Gates DM, Cohen SA, Orr K, Caffrey AR. Pediatric influenza vaccination rates lower 
than previous estimates in the United States. Vaccine 2022 Oct 19;40(44):6337–43. 
https://doi.org/10.1016/j.vaccine.2022.09.053.
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[32] Hussein I, Vänskä S, Sivelä J, Leino T, Nohynek H. Factors associated with parental 
human papillomavirus (HPV) vaccination intention of daughter: a national survey 
in Finland. Vaccine 2024 Jan 25;42(3):701–12. https://doi.org/10.1016/j. 
vaccine.2023.12.026.

[33] Pingali C, Yankey D, Elam-Evans LD, Markowitz LE, Valier MR, Fredua B, et al. 
Vaccination coverage among adolescents aged 13-17 years - National 
Immunization Survey-Teen, United States, 2022. MMWR Morb Mortal Wkly Rep 
2023 Aug 25;72(34):912–9. https://doi.org/10.15585/mmwr.mm7234a3.

[34] An J, Liu Y, Ma Y, Jiao YZ, Liang XF, Jin N, et al. Real-world data of China: analysis 
of HPV vaccine coverage and post-vaccination adverse reaction monitoring in 
Western Chinese provinces from 2018 to 2021. Hum Vaccin Immunother 2024 Dec 
31;20(1):2315653. https://doi.org/10.1080/21645515.2024.2315653.

[35] Nguyen KH, Santibanez TA, Stokley S, Lindley MC, Fisher A, Kim D, et al. Parental 
vaccine hesitancy and its association with adolescent HPV vaccination. Vaccine 
2021 Apr 22;39(17):2416–23. https://doi.org/10.1016/j.vaccine.2021.03.048.

[36] Wang B, Giles L, Andraweera P, McMillan M, Almond S, Beazley R, et al. 4CMenB 
sustained vaccine effectiveness against invasive meningococcal B disease and 
gonorrhoea at three years post programme implementation. J Infect 2023 Aug;87 
(2):95–102. https://doi.org/10.1016/j.jinf.2023.05.021.

[37] Ercoli L, Iacovone G, De Luca S, Mancinelli S, Gilardi F, Boscherini B, et al. Unequal 
access, low vaccination coverage, growth retardation rates among immigrants 
children in Italy exacerbated in Roma immigrants. Minerva Pediatr 2015;67:11–8.

[38] Cavit L, Charania NA. Exploring factors that influence vaccination uptake for 
children with refugee backgrounds: An interpretive description study of primary 
healthcare providers’ perspectives. Vaccine 2023 Oct 26;41(45):6690–9. https:// 
doi.org/10.1016/j.vaccine.2023.09.055.

[39] Letley L, Rew V, Ahmed R, Habersaat KB, Paterson P, Chantler T, et al. Tailoring 
immunisation programmes: using behavioural insights to identify barriers and 
enablers to childhood immunisations in a Jewish community in London. UK 
Vaccine 2018 Jul 25;36(31):4687–92. https://doi.org/10.1016/j. 
vaccine.2018.06.028.

[40] Elran B, Yaari S, Glazer Y, Honovich M, Grotto I, Anis E. Parents’ perceptions of 
childhood immunization in Israel: information and concerns. Vaccine 2018 Dec 18; 
36(52):8062–8. https://doi.org/10.1016/j.vaccine.2018.10.078.

[41] Bellomo RK, Cerabona V, Massimi A, Migliara G, Sparano M, Novello F, et al. Who 
chooses alternative sources of information about childhood vaccinations? A cross- 
sectional study. Front Public Health 2023 Sep;13(11):1225761. https://doi.org/ 
10.3389/fpubh.2023.1225761.

[42] Razzaghi H, Kahn KE, Calhoun K, Garacci E, Skoff TH, et al. Influenza, Tdap, and 
COVID-19 vaccination coverage and hesitancy among pregnant women - United 
States, April 2023. MMWR Morb Mortal Wkly Rep 2023 Sep 29;72(39):1065–71. 
https://doi.org/10.15585/mmwr.mm7239a4.

[43] Agasse E, Rodriguez GF, Vilariño V, Galli JH, Potter J. Social determinants of 
health and vaccine uptake in pregnancy: disparities in a diverse, predominately 
foreign-born population. Vaccine 2024 Jan 25;42(3):529–34. https://doi.org/ 
10.1016/j.vaccine.2023.12.069.

[44] Moschese V, De Angelis L, Capogna MV, Graziani S, Baglivo F, Pietropolli A, et al. 
Vaccine hesitancy and knowledge regarding maternal immunization among 
reproductive age women in Central Italy: a cross sectional study. Front Glob 
Womens Health 2023 Sep;14(4):1237064. https://doi.org/10.3389/ 
fgwh.2023.1237064.

[45] Marin ES, McCall-Hosenfeld J, Weng X, Wang L. Determinants of influenza vaccine 
uptake among pregnant women: demographics and medical care access. Int J 
Gynaecol Obstet 2023 Jul;162(1):125–32. https://doi.org/10.1002/ijgo.14798.

[46] Licata F, Romeo M, Riillo C, Di Gennaro G, Bianco A. Acceptance of recommended 
vaccinations during pregnancy: a cross-sectional study in southern Italy. Front 
Public Health 2023 May;12(11):1132751. https://doi.org/10.3389/ 
fpubh.2023.1132751.

[47] D’Alessandro A, Napolitano F, D’Ambrosio A, Angelillo IF. Vaccination knowledge 
and acceptability among pregnant women in Italy. Hum Vaccines Immunother 
2018;14:1573–9. https://doi.org/10.1080/21645515.2018.1483809.

[48] Campbell H, Paterson P, Letley L, Saliba V, Mounier-Jack S, Yarwood J. 
Vaccination, information and parental confidence in the digital age in England. 
Vaccine X 2023 Jul;7(14):100345. https://doi.org/10.1016/j.jvacx.2023.100345.

[49] Acheampong S, Lowane MP, Fernandes L. Experiences of migrant mothers 
attending vaccination services at primary healthcare facilities. Health SA 2023 
May;19(28):2166. https://doi.org/10.4102/hsag.v28i0.2166.

[50] Khairat S, Zou B, Adler-Milstein J. Factors and reasons associated with low COVID- 
19 vaccine uptake among highly hesitant communities in the US. Am J Infect 
Control 2022 Mar;50(3):262–7. https://doi.org/10.1016/j.ajic.2021.12.013.

[51] Razai MS, Osama T, McKechnie DGJ, Majeed A. Covid-19 vaccine hesitancy among 
ethnic minority groups. BMJ 2021 Feb 26;372:n513. https://doi.org/10.1136/bmj. 
n513.

[52] Savarese G, Carpinelli L, De Chiara A, Giordano C, Perillo M, Fornino D, et al. Anti- 
SARS-CoV-2 vaccination campaign: risk perception, emotional states, and vaccine 
hesitancy in a sample of Adolescents’ vaccinated parents in southern Italy. 
Vaccines (Basel) 2022 Jun 16;10(6):958. https://doi.org/10.3390/ 
vaccines10060958.

[53] Esposito S, Rosafio C, Partesotti S, Fiore M, Antodaro F, Bergomi A, et al. 
Knowledge on parental hesitancy toward COVID-19 vaccination of children 5-11 
years old. Vaccines (Basel) 2023 Mar 3;11(3):587. https://doi.org/10.3390/ 
vaccines11030587.

[54] Chadi A, Thirion DJG, David PM. Vaccine promotion strategies in community 
pharmacy addressing vulnerable populations: a scoping review. BMC Public Health 
2023 Sep 23;23(1):1855. https://doi.org/10.1186/s12889-023-16601-y.

[55] Ezeala OM, McCormick NP, Meininger CL, Durham SH, Hastings TJ, Westrick SC. 
Factors associated with the implementation of pediatric immunization services: a 
survey of community pharmacies. Vaccines (Basel) 2024 Jan 18;12(1):93. https:// 
doi.org/10.3390/vaccines12010093.

V. Moschese et al.                                                                                                                                                                                                                               Vaccine 42 (2024) 126466 

8 

https://doi.org/10.3390/vaccines11071241
https://doi.org/10.1016/j.vaccine.2022.05.023
https://doi.org/10.1016/j.vaccine.2022.05.023
https://doi.org/10.1016/S2352-4642(23)00225-0
https://doi.org/10.1186/s13052-023-01481-0
https://doi.org/10.1186/s13052-023-01481-0
https://doi.org/10.1016/j.vaccine.2023.12.026
https://doi.org/10.1016/j.vaccine.2023.12.026
https://doi.org/10.15585/mmwr.mm7234a3
https://doi.org/10.1080/21645515.2024.2315653
https://doi.org/10.1016/j.vaccine.2021.03.048
https://doi.org/10.1016/j.jinf.2023.05.021
http://refhub.elsevier.com/S0264-410X(24)01148-4/rf0185
http://refhub.elsevier.com/S0264-410X(24)01148-4/rf0185
http://refhub.elsevier.com/S0264-410X(24)01148-4/rf0185
https://doi.org/10.1016/j.vaccine.2023.09.055
https://doi.org/10.1016/j.vaccine.2023.09.055
https://doi.org/10.1016/j.vaccine.2018.06.028
https://doi.org/10.1016/j.vaccine.2018.06.028
https://doi.org/10.1016/j.vaccine.2018.10.078
https://doi.org/10.3389/fpubh.2023.1225761
https://doi.org/10.3389/fpubh.2023.1225761
https://doi.org/10.15585/mmwr.mm7239a4
https://doi.org/10.1016/j.vaccine.2023.12.069
https://doi.org/10.1016/j.vaccine.2023.12.069
https://doi.org/10.3389/fgwh.2023.1237064
https://doi.org/10.3389/fgwh.2023.1237064
https://doi.org/10.1002/ijgo.14798
https://doi.org/10.3389/fpubh.2023.1132751
https://doi.org/10.3389/fpubh.2023.1132751
https://doi.org/10.1080/21645515.2018.1483809
https://doi.org/10.1016/j.jvacx.2023.100345
https://doi.org/10.4102/hsag.v28i0.2166
https://doi.org/10.1016/j.ajic.2021.12.013
https://doi.org/10.1136/bmj.n513
https://doi.org/10.1136/bmj.n513
https://doi.org/10.3390/vaccines10060958
https://doi.org/10.3390/vaccines10060958
https://doi.org/10.3390/vaccines11030587
https://doi.org/10.3390/vaccines11030587
https://doi.org/10.1186/s12889-023-16601-y
https://doi.org/10.3390/vaccines12010093
https://doi.org/10.3390/vaccines12010093

	Vaccinations in children of non-European origin: The Vax4globe survey
	1 Introduction
	2 Methods
	2.1 Study design and study population
	2.2 Data collection
	2.3 Data analysis
	2.4 Ethical considerations

	3 Results
	3.1 General characteristics of interview participants
	3.2 Childhood immunization: adherence and sources of information
	3.3 Maternal immunization
	3.4 Sars-CoV-2 Vaccination and main reasons for parents’ vaccine hesitancy
	3.5 Parents’ vaccine hesitancy for their children immunization: Sars-CoV-2 vaccine compared to PNPV vaccines

	4 Discussion
	5 Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


