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The study evaluates knowledge, attitudes, and behaviour of mothers regarding the immunization of 841 infants who
attended public kindergarten in Cassino and Crotone, Italy. Overall, 57.8% of mothers were aware about all four
mandatory vaccinations for infants (poliomyelitis, tetanus, diphtheria, hepatitis B). The results of a multiple logistic
regression analysis showed that this knowledge was significantly greater amongmothers with a higher education level
and among those who were older at the time of the child's birth. Respondents' attitudes towards the utility of
vaccinations for preventing infectious diseases were very favourable. Almost all children (94.4%) were vaccinatedwith
all three doses of diphtheria ± tetanus (DT), oral poliovirus vaccine ( OPV), and hepatitis B. The proportion of children
vaccinated who received all three doses of OPV, DT or diphtheria±tetanus±pertussis (DTP), and hepatitis B vaccines
within 1 month of becoming age-eligible ranged from 56.6% for the third dose of hepatitis B to 95.7% for the first
dose of OPV. Results of the regression analysis performed on the responses of mothers who had adhered to the
schedule for all mandatory vaccinations indicated that birth order significantly predicted vaccination nonadherence,
since children who had at least one older sibling in the household were significantly less likely to be age-appropriately
vaccinated.. The coverage for the optional vaccines was only 22.5% and 31% for measles±mumps±rubella and for all
three doses against pertussis, respectively. Education programmes promoting paediatric immunization, accessibility,
and follow-up should be targeted to the entire population.

Voir page 228 le reÂ sumeÂ en francËais. En la paÂ gina 229 figura un resumen en espanol.

Introduction

The routine immunization programme for Italy has

made vaccination against diphtheria and tetanus

(DT) and poliovirus (oral poliovirus vaccine (OPV))

mandatory since the early 1960s, whereas hepatitis B

vaccine was added to the programme only in 1991.

Pertussis, measles, mumps, rubella, and more

recently Haemophilus influenzae type b (Hib) vaccine,

are noncompulsory vaccinations but are recom-

mended by the Ministry of Health.

Over the past decade, several surveys for

vaccination levels have been conducted in Italy, and

they variously reported high immunization coverage

for compulsory vaccines (1±4), whereas for non-

mandatory vaccinations, in particular pertussis and

measles vaccines, coverage was lower than the level

set as a goal for the control or elimination of major

childhood disease by the WHO Expanded Pro-

gramme on Immunization (EPI) for the year 2000

(5). Several previous studies evaluated parents'

reasons for incomplete immunization or for not

having had their children vaccinated (6±10). Mis-

conceptions about contraindications for vaccination

were frequently indicated as causes of unnecessary

delay in administering vaccines. To our knowledge,

data on mothers' knowledge, attitudes, and beha-

viour towards vaccination of infants are not available

in Italy. Such information is urgently needed, since

the reasons for noncompliance with or nondelivery

of vaccinations to eligible children on schedule and

the factors that may affect immunization rates need

to be identified and addressed in order to prevent

these diseases.

This study was designed to evaluate the

knowledge, attitudes, and behaviour of Italian

mothers concerning the immunization of infants.

Materials and methods

Parents who brought their children to 14 public

kindergartens in Crotone, Calabria, and to 10 public

kindergartens in Cassino (FR), Lazio, Italy, from

January to June 1997 were surveyed. Each kinder-

garten was randomly selected to reach parents from a

representative cross-section of Cassino and Crotone.

All mothers in the sample received a letter explaining

the purpose of the study, a questionnaire, and a self-

addressed envelope to facilitate the return of the

completed questionnaire. Mothers who did not
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return the questionnaire after the first mailing were

sent a second and, if necessary a third copy. Informed

consent was obtained, and confidentiality of re-

sponse was assured.

The standard questionnaire for theEPI surveys

(11) was modified to adapt it for self-administration

and to reflect the Italian vaccination schedule and the

likely reasons for not being vaccinated. Questions

focusing on mothers' demographic and socio-

economic features, characteristics of the study child,

knowledge about vaccine-preventable diseases for

infants, attitudes towards immunization pro-

grammes, and immunization histories were also

included. Information on immunization histories

was obtained by asking the respondents to consult

their child's vaccination card.

Confirmation of the immunization history was

obtained from the child's vaccination record in the

health service record, when available. The question-

naire was pre-tested on a convenience sample of

mothers to ensure clarity of interpretation and ease of

completion to improve the validity of responses.

Although data were also collected onHib vaccine, the

results are not presented here because it was licensed

for use in Italy only in 1995. Coverage for hepatitis B

vaccine was considered only for children born after

16 June 1991, when the law concerning this vaccine

came into effect. All the questions about knowledge

and three of the questions about attitudes were

scored on a three-point Lifetree scalewith options for

``agree'', ``uncertain'', and ``disagree''; the other

questions about attitudes on the utility of vaccina-

tions were scored on a 10-point Likert scale with

options ranging from ``1'' (low utility) to ``10'' (high

utility). All the behaviour responses and one of the

questions concerning education were in ``yes/no''

format.

To assess age-specific immunization levels

either for mandatory or nonmandatory vaccines,

the infant vaccination schedule recommended by the

Italian Working Group was followed (12). Our

criteria for age-appropriate vaccination allowed for

a 1-month grace period for receipt of each vaccina-

tion, and a child who had received all indicated

antigenswithin 1month of becoming age-eligible was

considered to be age-appropriately vaccinated.

Statistical analysis

Stepwise multiple logistic regression with backward

elimination was performed. In the models we

developed, we included variables that we considered

likely to be associatedwith the following outcomes of

interest: knowledge of all mandatory vaccinations for

infants (poliomyelitis, tetanus, diphtheria, hepatitis B)

(model 1); and completing the course of age-

appropriate vaccination (model 2). To facilitate the

analysis, outcome variables with multiple values were

collapsed into two levels. In model 1, mothers were

classified in two groups: those who knew all the

mandatory vaccinations and the rest. In model 2,

respondents were grouped according to whether or

not they reported adherence to the schedule for all

mandatory vaccinations.

In both models, the following explanatory

variables were included: mother's marital status

(0=single or divorced/separated/widowed, 1=mar-

ried); mother's education level (1=45 years of

schooling, 2=8 years, 3=13 years, 4=college degree);

maternal age, age of the mother when she gave birth

to the study child (continuous); study child's birth

order (1=first-born, 2=second, 3=third or more).

Model 2 also included a variable specifying knowl-

edge of all mandatory vaccinations of infants (0=no,

1=yes). The significance level for including variables

in the two models was at P=0.2, and P=0.4 for

dropping variables from the models. The odds ratios

(ORs) and 95% confidence intervals (Cl) were

calculated. Data were analysed using Stata software

(13).

Results

Because there were no significant differences among

the mothers interviewed on all variables tested in the

two samples, the data are presented in a combined

form.

Table 1. Characteristics of study children and mothers

Characteristic No.

Child's sex (n = 841)
Male 417 (49.6)a

Female 424 (50.4)

Child's birth order (n = 750)
First 364 (48.5)
Second 277 (36.9)
Third or more 109 (14.5)

Mother's age (years) (n = 839)
425 25 (3)
26±30 226 (26.9)
31±35 333 (39.7)
36±40 182 (21.9)
>40 73 (8.7)

Mother's marital status (n = 839)
Single or separated/divorced/widowed 25 (3)
Married 814 (97)

Mother's education, years (n = 836)
45 73 (8.7)
8 215 (25.7)
13 453 (54.2)
College degree 95 (11.4)

Mother's age at child's birth (years) (n = 839)
420 24 (2.9)
21±25 217 (25.9)
26±30 340 (40.5)
31±35 185 (22)
>35 73 (18.7)

a Figures in parentheses are percentages.
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A total of 841 (67.8%) of the eligible children

who were located participated in the study. There

were nonsignificant differences in some variables

tested among the 841 children whose mothers were

interviewed and those not interviewed. Character-

istics of the sample of children and their mothers are

shown inTable 1. Themean age of these 841mothers

was 33.4 years (range, 22±49 years), almost all were

married, and two-thirds of the sample had attained a

middle- or higher-school education level.

Respondents' knowledge about mandatory

vaccinations of infants is presented in Table 2.

Mothers knew most of the mandatory vaccinations,

since a large proportion of respondents rightly

believed that vaccinations for hepatitis B (87.5%),

poliomyelitis (79.9%), tetanus (74.4%), and diphther-

ia (66.3%) were required for all infants. However,

there were some misconceptions about which

vaccinations were mandatory, and respondents

clearly overestimated requirements for their children.

Overall, 53.4% of mothers knew about all four

mandatory vaccinations for infants, and the results of

the multiple logistic regression analysis (model 1 in

Table 4) showed that this knowledgewas significantly

greater among those with a higher rather than lower

education level and among those mothers who were

older at the time of the child's birth.More than half of

the mothers (53.1%) thought that vaccination for

pertussis was useful because it is very protective,

47.2% that rubella vaccination was useful only for

females, and 40.9% that measles vaccination was

necessary.

About half the sample (45.2%) correctly

believed that the undesirable side-effects of vaccina-

tions are a more important determinant of their value

than whether they protect the infants from getting

disease. Of those surveyed, only 27. 1% and 40.6%,

respectively, believed that simultaneous administra-
tion of more than one vaccine did not increase the

probability of adverse events and reduced efficacy.

The mean total score of respondents' attitudes

towards the utility of vaccinations for preventing

infectious diseases was 8.6, indicating a very favour-

able attitude.
Coverage and adherence to the vaccination

schedule for the doses of DT, OPV, the optional

vaccinations for the entire cohort and of hepatitis B

vaccine for children born after this vaccine became

mandatory for all infants are reported in Table 3.

Most children (94.4%) were vaccinated with all three
doses of DT, OPV, and hepatitis B. However, the

proportion of children vaccinated who received first,

second, and third doses of OPV, DT (or diphtheria±

tetanus±pertussis, DTP), and hepatitis B vaccines

within 1month of becoming age-eligible ranged from

56.6% for the third dose of hepatitis B to 95.7% for
the first dose of OPV. Results of the logistic

regression analysis (model 2 in Table 4) performed

on the responses of mothers who had adhered to the

schedule for all the mandatory vaccinations indicated

that among all the mother and child attributes, only
birth order significantly predicted vaccination non-

adherence. Children who had at least one older

sibling in the household were significantly less likely

to be age-appropriately vaccinated. Only 22.5% and

31% were vaccinated against measles±mumps±

rubella (MMR) and with all three doses against
pertussis, respectively, and the proportion of those

who adhered to the vaccination schedule was 23.8%

for MMR and 34.9% for the third dose of pertussis.

Only 13.9% of parents who were questioned about

potential barriers to receiving nonmandatory im-

munization denied any problem. However, obstacles
reported included lack of health information and

education, and those relating to problems that limit

access to health services, such as inconvenient

vaccination centre hours, difficulty arranging time,

and long waiting lists. Among the respondents who

listed one or more reasons for not accepting
vaccination against pertussis or not completing the

vaccination schedule, the main reasons for their

decision were identified as follows: they had not been

advised about it (44.2%); they believed that the

vaccinationwas not useful (20.2%); they had received

advice against it from health professionals before
deciding (10.5%); and the vaccine was dangerous

(8.6%). The reasons for not vaccinating or not

completing the MMR vaccination were almost the

same, and the commonest reasons were the belief

that the vaccine is not useful or that mothers had not

been correctly advised about it. The cost of
vaccination, possible dangers of vaccination, or a

child's being sick were rarely given as reasons for

nonvaccination.

Respondents learned about vaccination pri-

marily from paediatricians (70.5%), but they also

Table 2. Respondents' knowledge about vaccination

% % %
who agreed who were who disagreed

uncertain

Mandatory vaccinations
Hepatitis B (n = 841) 87.5 1.4 11.1
Poliomyelitis (n = 839) 79.9 3.8 16.3
Tetanus (n = 839) 74.4 3.2 22.4
Diphtheria (n = 839) 66.3 7.9 25.8
Pertussis (n = 834) 50.6 5.2 44.2
Measles (n = 835) 35.6 5.4 59
Rubella (n = 835) 32.1 7.5 60.4
Mumps (n = 835) 30.8 12.2 57
Haemophilus influenzae B
(n = 835) 28.5 18.1 53.4

Influenza (n = 834) 8.9 7.2 83.9
Typhus(n = 833) 22.8 13.6 63.6
Tuberculosis (n = 836) 27.2 12.7 60.1
Hepatitis A (n = 837) 31.2 12.2 56.6

Importance of vaccinations
Pertussis is not useful (n = 808) 18.4 28.5 53.1
Rubella is useful only for females
(n = 812) 47.2 17.7 35.1

Measles is not necessary (n = 807) 43.4 15.7 40.9
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relied on the mass media (30.3%), pamphlets

(24.1%), and family physicians (19.7%). A vast

majority of mothers wanted to learn more about

various aspects of vaccines and the diseases they

prevent (81.5%).

Discussion

The results of this survey are the first to provide

detailed information about the knowledge, attitudes,

and behaviour of Italian mothers regarding vaccina-

tions. Several studies on the immunization status of

children have been published in various countries at

different times, and comparisons with these studies

are interesting but must be made cautiously. Indeed,

since many factors may influence vaccination cover-

age, important differences should be taken into

account, such as prevalence of vaccine-preventable

diseases, availability of vaccination centres, level of

knowledge and information about vaccination, and

different methods used to measure immunization

status.

Our study employed a structured self-adminis-

tered questionnaire. Standardized ways of asking

questions, via letter questionnaires or structured in-

person or telephone interviews, are usually preferred

in community health research, because they provide

more assurance that the data will be reproducible. In

addition, less structured or unstructured methods,

such as ``field studies'', participant observation,

unstructured interviews, focus group discussions,

and in-depth interviews, in which people describe

their attitudes, perceptions, motivation, feelings, and

behaviours, are also often used (14). Our choice of

method was influenced by the ``threatening'' nature

of some of the questions that deal with behaviour

involving children's health, for which anonymous

letter questionnaires are more likely to elicit

responses (15). Moreover, we used closed questions

since respondents might have been unwilling to take

the time to answer open-ended questions and

because of their relative ability to express themselves

in writing (15). Also, open-ended response formats

are not ideal for questions on attitudes owing to the

difficulty in coding and classifying answers to

nonfactual, attitudinal questions. The results of such

a format across the sample will be less consistent and

reliable than in the case of standardized, closed-

ended categories (15).

Our results indicate that lack of knowledge

prevents Italian mothers from playing an effective

role in the eradication of vaccine-preventable

diseases in Italy. Indeed, only half of the respondents

could identify all the mandatory vaccines for infants.

Of even greater concern is that only 20% knew that

pertussis, measles, mumps, and rubella were diseases

that are vaccine-preventable in children. Moreover,

the mothers' lack of knowledge about vaccinations is

supported by the finding that the main reason for not

vaccinating or not completing the vaccination

schedule was that they had not been advised about

them. The level of knowledge about mandatory

vaccinations for infants correlated significantly with

themother's age (i.e. not being a teenagemother) and

level of education.

Although vaccination coverage for infants in

Italy has recently improved, overall they remain

below the goals set by WHO for the year 2000 (5).

One of the principal goals is the achievement of 90%

immunization coverage for infants for all recom-

mended vaccines. It should be pointed out that for

mandatory vaccinations, such as three doses each of

DT, OPV, and hepatitis B vaccine, the coverage goal

Table 3. Vaccination levels for all recommended doses of
diphtheria±tetanus (DT) or diphtheria±tetanus±pertussis (DTP),
oral poliovirus vaccine (OPV), hepatitis B (HBV),a

and measles±mumps±rubella (MMR) vaccines, and
percentage of age-appropriate immunization.

Vaccine No. immunized No. adequately immunized

OPV1 812 (96.5)b 777 (95.7)
OPV2 812 (96.5) 645 (79.4)
OPV3 812 (96.5) 583 (71.8)
DT 1 810 (96.3) 774 (95.6)
DT 2 810 (96.3) 641 (79.1)
DT 3 810 (96.3) 571 (70.5)
HBV 1 629 (96) 491 (78.1)
HBV 2 624 (95.3) 387 (62)
HBV 3 618 (94.4) 350 (56.6)
Pertussis 1 282 (33.5) 135 (47.9)
Pertussis 2 269 (32) 99 (36.8)
Pertussis 3 261 (31) 93 (34.9)
MMR 189 (22.5) 45 (23.8)

a Of the total sample of 841 children, the number of infants eligible for immunization with
hepatitis B vaccine was 655.
b Figures in parentheses are percentages.

Table 4. Results of the logistic regression model

Variable Standard P- value Odds ratio
error

Model 1
Outcome: knowledge

of all mandatory vaccines
of infants

Mother's education (years) 0.19 <0.0001 1.81 (1.47±2-24)a

Mother's age at child's birth (years) 0.02 0.031 1.04 (1.01±1.08)
Child's birth order 0.11 0.29 0.88 (0.69±1.11)

Model 2
Outcome: age-appropriately

vaccinated against all mandatory
vaccines of infants

Child's birth order 0.09 0.017 0.73 (0.57±0.95)
Mother's education (years) 0.13 0.25 1.14 (0.91±1.42)
Mother's age at child's birth (years) 0.02 0.11 1.03 (0.99±1.07)
Knowledge of all mandatory

vaccinations of infants 0.19 0.97 1.17 (0.85±1.62)

a Figures in parentheses are 95% confidence levels.
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has already been achieved, whereas the current level
for those having received recommended vaccina-
tions, such as pertussis and MMR is less than 30%.

Recent findings show that these results are lower than
those reported in other European countries with a
comparable standard of living. Indeed, coverage for
pertussis vaccination ranges from 45% in Germany
to 99% in Finland; for MMR, coverage ranges from

60% in Austria to 99% in Finland (16). In Italy,
efforts to administer mandatory vaccinations include
active recruitment and invitation of all neonates'
families at the recommended age by the vaccination
services, together with follow-up reminders. More

recent policies have been oriented to recommenda-
tion; and free choice of vaccinations, if well
promoted, has proved effective in many countries,
depending on demographic and epidemiological
factors. However, occurrence of both these policies

in the one country may generate misunderstanding,
since recommended vaccinations may be considered
less important than compulsory ones, thus reducing
compliance. Moreover, noncompliance with manda-
tory vaccinations remains an unsolved problem.

Low education level of parents may be

associated with nonadherence to vaccination pro-
grammes, and illiterate parents may be over-
represented among the nonresponders. However,
this was not the case in our study, since no statistically
significant differences were found for sociodemo-

graphic characteristics between responders and those
(32%) who did not fill out the self-administered
questionnaire.

The contribution of undervaccination to the
resurgence of vaccine-preventable diseases has been
well documented. In our study, only 10% of

respondents stated that their children had not been
vaccinated or were not vaccinated on schedule owing
to institutional barriers. Our results indicate that the
birth order of the children in our study predicts
whether the children were age-appropriately vacci-

nated according to the mandatory vaccination
programme. Indeed, for the children in the study,
adherence to the vaccination schedule significantly
decreased with the increasing number of older
siblings. The association between family attributes

and age-appropriate vaccination has already been
reported previously in studies that have demon-
strated a strong negative association between family
size (a variable related to birth order) and vaccination
status, since children from larger families are less

likely to adhere to the mandatory vaccination
schedule (7, 10, 17, 18). The effect of birth order
reported here is particularly important, given the large
proportion of non-first-born children in Italian
communities.

In conclusion, it is clear that the disappointingly

low levels of vaccination in Italy warrant special
attention. The target should be the entire population,
and educational programmes promoting paediatric
immunization and parental motivation, accessibility,
and follow-up should be instituted. n

ReÂ sumeÂ

Les meÁ res et la vaccination : connaissances, attitudes et comportements en Italie
On a eÂ valueÂ les connaissances, attitudes et comporte-
ments des meÁ res aÁ l'eÂ gard de la vaccination de
841 nourrissons confieÂ s aÁ des creÁ ches publiques aÁ
Cassino et Crotone, en Italie. Dans l'ensemble, 57,8%
des meÁ res connaissaient les quatre vaccinations
obligatoires pour les nourrissons (poliomyeÂ lite, teÂ tanos,
diphteÂ rie, heÂ patite B). Une analyse de reÂ gressionmultiple
a montreÂ que cette connaissance eÂ tait nettement
meilleure chez les meÁ res ayant un niveau d'instruction
plus eÂ leveÂ et chez celles qui eÂ taient plus aÃ geÂ es aÁ la
naissance de leur enfant. Les meÁ res interrogeÂ es se sont
montreÂ es treÁ s sensibles aÁ l'utiliteÂ de la vaccination pour la
preÂ vention des maladies infectieuses. La quasi-totaliteÂ
des enfants (94,4%) avaient recËu les trois doses des
vaccins diphteÂ rie Ð teÂ tanos (DT), antipoliomyeÂ litique
oral (VPO) et anti-heÂ patite B. La proportion d'enfants
vaccineÂ s ayant recËu les trois doses des vaccins VPO, DT
ou diphteÂ rie-teÂ tanos-coqueluche (DTC) et anti-heÂ patite B

moins d'un mois apreÁ s avoir atteint l'aÃ ge requis se situait
entre 56,6% pour la troisieÁme dose de vaccin anti-
heÂ patite B et 95,7% pour la premieÁ re dose de VPO. Les
reÂ sultats de l'analyse de reÂ gression consacreÂ e aux
reÂ ponses des meÁ res qui avaient respecteÂ le calendrier
de toutes les vaccinations obligatoires ont montreÂ que le
rang de naissance avait une valeur preÂ dictive significative
pour le respect des vaccinations, les enfants ayant au
moins un(e) aõÃneÂ (e) ayant sensiblement moins de
chances d'eÃ tre vaccineÂ s aÁ l'aÃ ge requis. Quant aux
vaccinations facultatives, les taux de couverture n'eÂ taient
respectivement que de 22,5% pour la rougeole-
oreillons-rubeÂ ole et de 31% pour les trois doses de
vaccin anti-coquelucheux. Des programmes d'eÂ ducation
en faveur de la vaccination des enfants, de l'acceÁ s aux
prestations et de leur suivi devraient eÃ tre organiseÂ s aÁ
l'intention de la population tout entieÁ re.
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Resumen

Las madres y la vacunacioÂ n: conocimientos, actitudes y comportamientos en Italia
En el presente estudio se evaluÂ an los conocimientos, las
actitudes y el comportamiento de las madres respecto de
la inmunizacioÂ n de 841 ninÄ os de jardines de infancia
puÂ blicos de Cassino y Crotone. En general, el 57,8% de
las madres conocõÂa las cuatro vacunaciones infantiles
obligatorias (contra la poliomielitis, el teÂ tanos, la difteria
y la hepatitis B). Los resultados de un anaÂ lisis de
regresioÂ n muÂ ltiple demostraron que los conocimientos
de lasmadres con un nivel de instruccioÂ nmaÂ s alto y de las
de maÂ s edad al nacer el hijo eran muy superiores. Las
actitudes de las encuestadas respecto de la utilidad de las
vacunas para prevenir enfermedades infecciosas eran
muy favorables. Casi todos los ninÄ os (el 94,4%) estaban
vacunados con las tres dosis de la vacuna contra la
difteria y el teÂ tanos (DT), la vacuna oral contra el
poliovirus (OPV) y la vacuna contra la hepatitis B. La
proporcioÂ n de los ninÄ os vacunados que habõÂan recibido
las tres dosis de las vacunas OPV, DT o DTP (contra la
difteria, el teÂ tanos y la tos ferina) y las vacunas contra la

hepatitis B en el primer mes de haber cumplido la edad
reglamentaria de vacunacioÂ n iba del 56,6% para la
tercera dosis de la vacuna contra la hepatitis B al 95,7%
para la primera dosis de la vacuna OPV. Los resultados
del anaÂ lisis de regresioÂ n aplicado a las respuestas de las
madres que habõÂan cumplido el plan de vacunaciones
obligatorias indicaron que el orden de nacimiento
permitõÂa predecir en gran medida el incumplimiento del
calendario de vacunacioÂ n, ya que los ninÄ os que tenõÂan
por lo menos un hermano mayor contaban con muchas
menos probabilidades de haber sido vacunados en el
momento apropiado. La cobertura con las vacunas
facultativas resultoÂ ser de soÂ lo el 22,5% y el 31% para el
sarampioÂ n-parotiditis-rubeÂ ola y para las tres dosis contra
la tos ferina, respectivamente. Deben establecerse
programas de educacioÂ n destinados a toda la poblacioÂ n
que fomenten la inmunizacioÂ n pediaÂ trica, el acceso a los
servicios de salud y el seguimiento.
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