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Abstract

Rotavirus disease is a common cause of health

care utilization and almost all children are af-
fected by the age of 5 years. In Canada, at the

time of this survey (2008–09), immunization rates

for rotavirus were<20%. We assessed the deter-

minants of a parent’s acceptance to have their

child immunized against rotavirus. The survey

instruments were based on the Theory of

Planned Behavior. Data were collected in two

phases. In all, 413 and 394 parents completed
the first and second interviews, respectively (re-

tention rate 95%). Most parents (67%) intended

to immunize their child against rotavirus.

Factors significantly associated with parental in-

tentions (Phase 1) were as follows: perception of

the moral correctness of having their child

immunized (personal normative belief) and per-

ception that significant others will approve of the
immunization behavior (subjective norm), per-

ceived capability of having their child immunized

(perceived behavioral control) and household

income. At Phase 2, 165 parents (42%) reported

that their child was immunized against rotavirus.

The main determinant of vaccination behavior

was parental intention to have their child vacci-

nated, whereas personal normative beliefs influ-
enced both intention and behavior. The

acceptability of the rotavirus vaccine will be

higher if health promotion addresses parental

knowledge, attitudes and beliefs regarding the
disease and the vaccine.

Introduction

Rotavirus is a common infectious agent and almost

all children are infected by 5 years of age [1].

However, severe dehydrating gastroenteritis occurs

primarily among children aged 3–35 months [2].

Clinical manifestation of rotavirus infection usually

includes enteric symptoms such as fever, vomiting

and diarrhea, with varying severity [3]. Rotavirus

has been associated with considerable health care

utilization. More than half of North American chil-

dren infected with rotavirus required medical care

and around 8% were hospitalized [2, 3]. In the ab-

sence of vaccination, the annual epidemiological

burden of disease of rotavirus in children <5 years

in Canada was substantial: an average of 41 000

physicians consultations, 17 000 emergency rooms

visits and 5500 hospitalizations [4]. About one-third

of infants hospitalized for rotavirus had significant

underlying illnesses [5]. Finally, hospital-acquired

rotavirus infection represents a significant propor-

tion (27%) of cases among infants and young chil-

dren in Canadian pediatric hospitals [6]. Although

rotavirus-associated gastroenteritis rarely causes

death or sequelae in developed countries, children
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affected by rotavirus, even in developed countries,

can become severely dehydrated. Good hygiene

practices have not controlled transmission of the

disease; therefore, immunization could be an effect-

ive way to prevent most cases of severe disease and

reduce the burden on the health care system [7–9].

In 2006 and 2008, two safe and effective vaccines

were approved for clinical use in Canada: RotaTeq

and Rotarix. These vaccines are orally administered

in a two- or three-dose series, depending on the

manufacturer, and are equivalent in terms of

safety, effectiveness and cost [10]. These vaccines

have strict age recommendations for administration:

the first dose should be given before 15 weeks of age

and all doses must be given by 8 months of age.

At the time this study was conducted, rotavirus im-

munization was recommended in Canada, but it was

not included in publicly funded vaccination pro-

grams [1]. Consequently, parents paid between

150 US$ and 220 US$ for their child to be immu-

nized against rotavirus, depending on the type of

rotavirus vaccine administered. It was estimated

that <20% of Canadian infants have received this

vaccine [11].

Few studies regarding the acceptability of rota-

virus vaccination among parents have been pub-

lished. In a US qualitative study [12], a lack of

awareness about rotavirus disease and a need for

more information about the disease and the vaccine

were found as barriers to receiving vaccine among

parents. Parents generally deemed the vaccine to be

acceptable and most of them reported that they

would rely on their health care provider’s recom-

mendation for whether their child should receive

the rotavirus vaccine. The results of a telephone

survey conducted in France in 2008 indicated that

among the 1002 mothers of at least one child aged

<2 years, 43 and 51% considered gastroenteritis as a

severe or very severe pathology for young children,

respectively [13]. If the vaccine was publicly

funded, 88% of these mothers said they would

intend to have their child vaccinated [13]. The re-

sults of an Internet survey conducted by the

Canadian Institute of Child Health in 2007 indicated

that 48% of the 822 surveyed Canadian mothers

(with at least one child under the age of 3 years)

had heard of rotavirus. However, no outcomes re-

garding demand for, or acceptability of, rotavirus

vaccines among surveyed mothers were reported

[14]. The aim of this study was to assess the deter-

minants of Canadian parents’ acceptance to have

their child vaccinated against rotavirus.

Methods

Recruitment and data collection

Invited participants were men and women of at least

18 years of age who were expecting a child or who

were parents of a healthy newborn aged 0–6 weeks.

In 2008–09, a convenience sample of parents were

recruited prenatally or during medical postpartum

visits in three Canadian cities (Vancouver, British

Columbia; Quebec City, Quebec; and Halifax, Nova

Scotia). In Halifax, recruitment was done in collab-

oration with health care providers, through lists of

pre-admitted pregnant women. Vancouver parents

were recruited at prenatal visits and on the maternity

ward at a large woman’s hospital. In Quebec City,

parents were recruited at well-baby visits from

physician offices. These three sites were chosen be-

cause of their large population and their dispersed

geographic location. The study was conducted at

multiple sites with each province being an autono-

mous project unit but with a common protocol and

questionnaire. Parents had to be literate in English

(for Vancouver and Halifax) or French (for Quebec

City), to give written consent and to be willing to

participate in subsequently scheduled telephone

interviews. The objective was to recruit 500 parents

of newborns to obtain an acceptable precision of

±5% for the most conservative variable estimation.

Data were collected in two phases and main out-

comes measures were as follows: parents’ intention

to have their 6-week-old child immunized against

rotavirus (Phase 1) and children’s immunization

status at follow-up 6 months later (Phase 2).

Parents were educated on basic rotavirus disease

and vaccine information during recruitment because

the rotavirus vaccine was new and not well known.

During recruitment, an information sheet was given

to ensure that all participants had the same level of
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knowledge on rotavirus disease and rotavirus

vaccine.

The study protocol was approved by the Research

Ethics Boards at all participating centers.

Development of survey instruments

Survey instruments were based on the Theory of

Planned Behavior (TPB) [15]. This theory is often

used to identify the major determinants of

health-related behaviors, especially in longitudinal

studies. Its efficacy and validity are recognized in

general [16] and for immunization-related behaviors

[17]. The TPB takes into account most psychosocial

factors related to a specific behavior, and variables

from other theories can be added to explain the be-

havior. According to the TPB, human action is

guided by three kinds of considerations: behavioral

beliefs, normative beliefs and control beliefs.

Behavioral beliefs produce a favorable or unfavor-

able ‘attitude toward the behavior’; normative be-

liefs result in perceived social pressure or

‘subjective norm’ and control beliefs (correspond-

ing to barriers and enabling conditions) give rise to

‘perceived behavioral control’ (measured, for ex-

ample, with a question on the parent’s capacity to

have the child vaccinated). In combination, attitude

toward the behavior, subjective norm and perception

of behavioral control lead to the formation of a be-

havioral ‘intention’. As a general rule, the more fa-

vorable the attitude and subjective norm, and the

greater the perceived control, the stronger the per-

son’s intention to perform the behavior in question

is. Intention is thus assumed to be the immediate

antecedent of behavior. However, because many be-

haviors pose difficulties of execution that may limit

volitional control, it is useful to consider perceived

behavioral control in addition to intention [18]. As

TPB is open to the inclusion of additional variables

[15], the ‘personal normative belief’, developed by

Triandis in the theory of interpersonal behavior, was

included in this study [19]. Personal normative

belief refers to the internalized personal standards

or moral codes, which are the individual’s percep-

tion of the moral correctness or incorrectness of per-

forming the behavior. This variable is pertinent in

the evaluation of intention to receive a vaccine be-

cause of the ethical considerations surrounding im-

munization (moral obligation to be vaccinated to

protect others’ health, feeling of guilt for the

parent if the unvaccinated child contracts a

vaccine-preventable disease, etc). Figure 1 presents

the theoretical model used in this study.

Phase 1

The Phase 1 questionnaire included 51 questions

and was administered when children were between

0 and 6 weeks of age. For each participant, the fol-

lowing demographic characteristics were assessed:

sex, age, country of birth, education level, household

income and household composition (number of

children �18 years old and number of adults).

Information regarding the index child was also re-

corded: sex, weight at birth and gestational age.

Parents were then asked to respond to a series of

questions related to rotavirus vaccination of their

child based on the constructs of the theoretical

model. For each construct, three items were initially

assessed on a five-point Likert scale (most scales

ranged from ‘strongly disagree’ to ‘strongly agree’

with one neutral answer). An exception was made

for the attitude toward the rotavirus vaccine, which

was measured with five items. The internal consist-

ency of each construct was measured and, if alpha

coefficient was low, some items were removed.

Finally, some questions on parents’ general opinions

regarding vaccine safety and effectiveness as well as

perception of the severity of gastroenteritis were

asked.

Test–retest reliability of this questionnaire was

assessed and problematic questions were revised

before the study was initiated.

Phase 2

The Phase 2 questionnaire contained between 15

and 20 questions depending on whether or not the

child was vaccinated. In this questionnaire, most

questions could be answered by ‘yes’ or ‘no’.

Questions measured the behavior (whether or not

the child had received the vaccine against rotavirus

and number of doses received) as well as parents’
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reasons for having, or not having, their child vacci-

nated. One open-ended question on parents’ sources

of information on vaccination in general was also

asked.

All survey instruments were submitted to

double-translation to ensure that both French and

English version were comparable.

Analysis

Descriptive statistics were generated for all vari-

ables. Missing responses were excluded from the

analysis. Comparison of proportions was done

using the chi-squared test or Fisher’s exact test.

Phase 1

Each construct belonging to the psychosocial the-

ories used was measured with three different items,

except for the attitudinal measure, which was mea-

sured with five items, all on a Likert-type scale.

Generally speaking, a score of 1 indicates a low

probability for this item to happen or a strong dis-

agreement with the sentence, whereas a score of

5 indicates a high probability or a strong agreement

with the sentence. The internal consistency of

multiple-item theoretical constructs was calculated

with the Cronbach’s alpha coefficient, and an alpha

coefficient of >0.7 indicated good internal consist-

ency [20]. The mean of all items belonging to the

same construct was also calculated in order to have a

global measure of the construct.

Linear multiple regression analysis was used to

determine variables independently associated with

the parents’ intention to have their child vaccinated

against rotavirus. A combination of hierarchical and

stepwise procedures was used to determine which

variables would be entered in the final model. First,

variables from both the TPB and the theory of inter-

personal behavior were the only ones entered in the

stepwise procedure, with a forward method. All sig-

nificant theory-related variables were kept with a

P value> 0.05. Second, external variables (not

coming from the theory) were added in order to ob-

serve whether external variables added supplemen-

tary and significant portions of variance.

The general attitude on vaccination was calcu-

lated with the mean of two statements on parents’

perceptions of vaccine safety and effectiveness on a

five-point scale. Individual items (for external vari-

ables) or global construct scores (for theoretical con-

struct) associated with parents’ intention to have

their child vaccinated at r� 0.10 in univariate ana-

lysis were included in the multivariate regression

models. Significant variables (at the level of

<0.05) were kept and those with partial R2
� 0.01

were considered the most important in the final

multivariate model.

Fig. 1. Theoretical model. Adapted from the theories of planned behavior [15] and interpersonal behavior [17].
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Phase 2

The rotavirus immunization behavior was measured

at this phase with the question ‘Has the child

received at least one dose of the rotavirus vaccine?’

Logistic regression analysis was used to determine

which variables measured at Phase 1 were independ-

ently associated with the child’s immunization

status (dichotomous variable, measured at Phase 2).

For the global scores of the theoretical constructs

and for the measures of general attitudes on vaccin-

ation, aggregated construct scores were dichoto-

mized from a five-point scale with a mean value

of 4.5 as a cutoff, with scores �4.5 indicating a

general positive value (e.g. a positive perception

of behavioral control). All variables (theoretical

and external) associated in the univariate analysis

with the child’s immunization status at P� 0.20

were entered into the multivariate regression

model using the stepwise selection technique.

Variables were re-evaluated in the final model to

check for confounding and model fit. A probability

level of P< 0.05 based on two-sided tests was con-

sidered statistically significant. The collinearity was

checked and the model fit was assessed by the

Hosmer and Lemeshow test [21]. The city of recruit-

ment was tested in both models because it was po-

tentially a confounding variable. Enabling

conditions and barriers (which are an indirect meas-

urement of perceived behavioral control and were

measured at Phase 1) by parents who had their child

vaccinated against rotavirus and by those who did

not have their child vaccinated were compared using

multivariate analysis of variance. In order to keep

the questionnaire as short as possible, the perceived

behavioral control was the only variable directly and

indirectly measured in this survey. According to

TPB, only the direct measure should be used in re-

gression [15]. The Statistical Analysis Systems soft-

ware (version 9.1) was used for all statistical

analysis.

Results

Phase 1 was completed by 413 parents and 394

of them completed Phase 2 (retention rate: 95%).

Table I presents participants’ characteristics at re-

cruitment, intention (measured at Phase 1) and be-

havior (measured at Phase 2), overall and for each

site. Almost all parents were living with a partner

(97%) and 85% were born in Canada. A very large

proportion of respondents were mothers (91%).

There are some differences between participants re-

cruited in each site: in Halifax, mothers were

younger; in Vancouver, they were more educated

and their general attitude toward vaccination was

less positive. The mean number of children in the

household was 1.6. Before participating in the study,

49% of participants had heard about rotavirus

disease.

Phase 1: parents’ intention to have their
child vaccinated against rotavirus

The internal reliability of the five constructs pertain-

ing to the theoretical model was strong. Cronbach’s

alpha were >0.70, except for the perceived behav-

ioral control score which was 0.48 (Table II). When

we removed the item related to the parent’s diffi-

culty to have their child vaccinated from the per-

ceived behavioral control, the two remaining items

had a satisfactory internal consistency with a

Cronbach’s alpha of 0.57. Overall, 67% of parents

had a firm intention to have their child vaccinated

against rotavirus, varying from 26% for parents

living in Halifax, 50% for parents living in

Vancouver and 82% for parents living in Quebec

City (Table I). There was no statistically significant

difference between mothers or fathers regarding

their intention to vaccinate their child. The results

of the linear multiple regression analysis indicated

that the four principal variables taken from the two

psychosocial theories had a significant effect on the

parent’s intention to vaccinate. The personal norma-

tive belief and the subjective norm were the main

determinants, while the perceived behavioral con-

trol and the attitude had a minor role, with a partial

R2 around 0.01 (Table III). Although their effect is

significant, external variables added a very small

variance; the main causal relation was given by psy-

chosocial variables (71%). Nevertheless, the house-

hold income and the recruitment method in Quebec
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City (pediatric clinic) must be noted as these vari-

ables had a partial R2> 0.01.

Phase 2: children’s vaccination status
against rotavirus

Six months after Phase 1, 42% of interviewed par-

ents (165/394) reported that their child had been

vaccinated against rotavirus (162 completed the

three-dose vaccination series). This varied from

3% for parents living in Halifax to 10% for parents

living in Vancouver, and to 62% for parents living in

Quebec City (Table I). Overall, 60% of parents who

had a firm intention to have their child vaccinated at

Phase 1 reported that their child had received �1

dose of rotavirus vaccine at Phase 2 compared

with 2% of parents who did not intend to vaccinate

their child (P< 0.0001). Similar to what was mea-

sured for intention, there was no statistically

Table I. Characteristics of parents

Quebec, n¼ 248 (%) Vancouver, n¼ 123 (%) Halifax, n¼ 42 (%) Global, n¼ 413 (%)

Recruitment

Mother age at child birth*

<30 years old 40.7 14.6 57.1 34.6

30–39 years old 58.1 74.8 42.9 61.5

�40 years old 1.2 10.6 0.0 3.9

Education*

High school or less 13.7 0.0 19.5 10.2

College 33.1 17.1 19.5 26.9

University 53.2 82.9 61.0 62.9

Annual household income

<35 000$ 5.9 9.1 15.6 7.7

35 000$–75 000$ 39.2 30.0 40.6 36.7

>75 000$ 54.9 60.9 43.8 55.7

Number of children in the household

1 50.0 61.5 62.9 54.6

2 32.7 28.7 28.6 31.1

�3 17.3 9.8 8.6 14.3

Ever heard of rotavirus

Yes 48.4 52.0 39.0 48.5

Perceptions of the severity of rotavirus

If a child has several episodes of abundant diarrhea in one day, that child is. . .

Very ill 31.1 30.1 14.3 29.1

Ill 63.3 64.2 83.3 65.6

Not very ill, not ill at all 5.6 5.7 2.4 5.3

General attitudes to vaccine(s)*

Very positive 76.9 57.7 82.9 71.8

Moderately positive 21.9 29.3 17.1 23.6

Neutral or negative 1.2 13.0 0.0 3.4

Phase 1

Intention*

Very positive 53.5 9.8 2.4 35.4

Moderately positive 28.6 39.8 23.8 31.5

Neutral or negative 17.7 50.4 73.8 33.2

Phase 2

Child received vaccine*

Yes 62.0 10.3 3.0 41.9

*P< 0.0001.
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significant difference in immunization behaviors re-

ported by mothers or fathers. As anticipated, results

of the logistic regression analysis indicated that par-

ental intention to vaccinate their child against rota-

virus was the main determinant of the vaccination

behavior, followed by being recruited in pediatric

clinic in Quebec City, personal normative belief

and household income (Table IV). Cost of the rota-

virus vaccine, fear of side effects, the fact that the

vaccine will not protect the child against all diarrhea

and that the vaccine is given in three doses were the

main barriers perceived (measured at Phase 1) by

parents who decided not to vaccinate their child

(measured at Phase 2; Table V). The only enabling

condition significantly higher for parents who

decided to vaccinate their child against rotavirus

was having a doctor or nurse who recommended

the vaccine.

One hundred six parents who had a positive in-

tention (measured at Phase 1) did not have had their

child vaccinated against rotavirus (measured at

Phase 2). At Phase 2, when asked about the reasons

why their child had not received the rotavirus vac-

cine, these parents stated that their child was receiv-

ing enough vaccines (51%), that they believed that

the vaccine was not useful (48%) and that they did

not vaccinate their child because the vaccine was not

included in the free public vaccination program

(40%, data not shown).

Finally, in an open-ended question on parental

sources of information about vaccination, most par-

ents cited their doctor (95% for parents of vacci-

nated children compared with 84% for parents of

unvaccinated children, P¼ 0.0005; Table VI). A

higher proportion of parents of unvaccinated chil-

dren also said they used the Internet for information

Table III. Variables associated with parents’ intention (Phase 1) to have their child vaccinated against rotavirusa (n¼ 374)

Variables b Partial R2 R2 P

Personal normative beliefs (parents’ perceptions of the moral correctness

of having their child vaccinated)

0.42 0.623 0.623 <0.0001

Subjective norm (parents’ perceptions that significant others will approve

rotavirus vaccination)

0.24 0.066 0.689 <0.0001

Perceived behavioral control (parents’ perceived ability to have their

child vaccinated)

0.14 0.013 0.703 <0.0001

Attitude 0.16 0.009 0.711 0.0009

Household income 0.11 0.013 0.725 <0.0001

Recruited in pediatric clinic in Quebec city 0.14 0.011 0.736 0.0001

More than one child in the family –0.09 0.006 0.741 0.0055

Parent does not live with a partner –0.06 0.004 0.745 0.0267

Perception of the severity of rotavirus 0.06 0.003 0.748 0.0314

aMultivariate analysis.

Table IV. Variables associated with parents’ behavior (children’s immunization status against rotavirus at Phase 2)a

Variable Adjusted OR 95% CIb P

Parents’ intention to have his/her child vaccinated against rotavirus 9.78 5.16–18.56 <0.0001

Recruited in pediatric clinic in Quebec city 8.77 4.27–18.01 <0.0001

Personal normative beliefs (parents’ perceptions of the moral correctness

of having their child vaccinated)

4.59 1.70–12.37 0.0070

Household income > 75 000$ 2.24 1.24–4.04 0.0066

aRegression analysis.
bWald confidence interval.
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about vaccines (17% for vaccinated children versus

31% for unvaccinated) or that they were informed

by their families and friends (10% versus 19%).

Books, newspapers and magazines were used by

one of four respondents and there was no significant

difference between parents of immunized children

and not immunized. These data were measured

during Phase 2 and thus do not have any predictive

value. Therefore, they were not included in the re-

gression models.

Discussion

To our knowledge, this is the first study that has

assessed determinants of rotavirus vaccination

among Canadian parents. The longitudinal approach

used in this study has allowed us to identify the de-

terminants of parental intention to vaccinate their

child against rotavirus and of the vaccination behav-

ior. In this survey, very few participants were lost to

follow-up. This high retention rate (95%) allowed us

to observe differences between intention and behav-

ior. Two of three parents had a firm intention to

vaccinate their child, yet only 42% of children

were effectively vaccinated at follow-up 6 months

later and the majority of these were from one site.

Despite the fact that intention is the major predictor

of behavior, there is a 25-percentage point gap be-

tween parents who had a positive intention and those

who effectively have had their child vaccinated

against rotavirus. Perceptions that the child was

Table V. Enabling conditions and barriers of rotavirus vaccination (measured at Phase 1) and their association with child’s
vaccination status against rotavirus (measured at Phase 2)

Perceived benefits and barriers to rotavirus vaccination

Child ‘has not’

received rotavirus

vaccine (n¼ 225),

mean ± SD

Child ‘has’

received rotavirus

vaccine (n¼ 164),

mean ± SD P

Having a doctor or nurse recommend it 3.80 ± 1.22 4.30 ± 1.02 <0.0001

The fact that the vaccine is administered orally rather than by injection 3.66 ± 1.25 3.43 ± 1.28 0.0772

Difficulty in getting an appointment 2.02 ± 1.13 2.18 ± 1.01 0.1637

The cost of the vaccine 2.76 ± 1.34 2.20 ± 1.03 <0.0001

Having the vaccine given in three doses 2.22 ± 1.09 2.00 ± 0.85 0.0302

Having the vaccine given in two doses 2.09 ± 1.00 1.97 ± 0.82 0.2122

Having the vaccine given at the same time as other vaccines 3.62 ± 1.27 3.77 ± 1.21 0.2212

Difficulty accessing the doctor’s office or public health immunization clinics 2.11 ± 1.15 1.95 ± 0.82 0.1407

Fear of side effects 3.12 ± 1.29 2.33 ± 0.97 <0.0001

The fact that the vaccine will not protect against all diarrhea 2.50 ± 1.18 1.85 ± 0.64 <0.0001

If the vaccine is given as part of the universal immunization program (free) 4.13 ± 1.20 4.52 ± 0.94 0.0006

Hotelling T¼ 0.31 [F(11,377)¼ 10.51; P< 0.0001].

Table VI. Parents’ sources of information on vaccination (Phase 2)

Sources of information

Child ‘has not’

received rotavirus

vaccine, % (n)

Child ‘has’

received rotavirus

vaccine, % (n) P

Doctor 83.8 (192) 95.2 (157) 0.0005

Nurse 44.5 (102) 57.6 (95) 0.011

Internet 31.4 (72) 17.0 (28) 0.001

Books, newspapers and magazine 24.0 (55) 28.5 (47) 0.318

Families or friends 19.2 (44) 10.3 (17) 0.016
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receiving enough vaccines, that the rotavirus vac-

cine was not useful as well as the fact that the rota-

virus vaccine was not included in the free public

vaccination program were the main reasons parents

who had a positive intention did not have their child

vaccinated.

Even if a significant proportion of parents who

had a firm intention to vaccinate did not have their

child vaccinated against rotavirus, the fact that 42%

of parents in our study did vaccinate is higher than

expected, given vaccine coverage was estimated at

20% at the time this survey was conducted [11]. The

simple fact of answering questions about rotavirus

and providing the information pamphlet might have

acted as educational interventions and reinforced the

immunization behavior. When a new vaccine is

offered, the fact of giving written information to

parents could increase their awareness regarding

the availability of a new vaccine [22, 23] and

might have a positive impact on their decision to

undergo the vaccination of their child. This is espe-

cially important when the vaccine is not included in

publicly funded vaccination programs. For example,

the fact that the rotavirus vaccine protects against

the most severe types of diarrhea should be targeted

in health education interventions, as parents who

had not had their child vaccinated justified their de-

cision by the fact that the vaccine did not protect

against all types of diarrhea.

In Quebec City, all parents were recruited in a

pro-immunization pediatric clinic; this clientele

might have been more pro-vaccine oriented than

the general population and might have had easier

access to immunization, more information about

the rotavirus vaccine and thus felt more empowered

to act on their intention than participants without

these facilitating factors. This may explain why

the proportion of vaccinated children is much

higher in this location compared with the other

study sites. It also may illustrate the positive effect

of a health care provider’s recommendation to vac-

cinate, thus enabling access to the vaccine.

More than 70% of parents questioned in this study

held very positive general attitudes about vaccin-

ation. However, only 35% had a very strong inten-

tion to have their child vaccinated against rotavirus.

This could be explained, at least partially, by the fact

that rotavirus vaccines were new and that most par-

ents perceived rotavirus gastroenteritis as only a

moderately severe disease.

As stated in the TPB [15], the main determinant

of the vaccination behavior in this study was paren-

tal intention to have their child vaccinated.

Subjective norm (social influences) and perceived

behavioral control were the main psychosocial de-

terminants of parental intention to immunize their

child against rotavirus, whereas personal normative

beliefs (moral norm) influenced both parental inten-

tion and vaccination behavior. These determinants

should be targeted in the development of educa-

tional material designed to enhance parents’ accept-

ability of new rotavirus vaccines for their children.

Having a household income >$75 000 was also a

determinant of vaccination intention and behavior.

This is not surprising given the fact that, in Canada,

parents have to pay approximately $200 to have

their child vaccinated against rotavirus, while

other recommended vaccines are free. The impact

of vaccine cost on parental decision regarding a new

vaccine can be tremendous, as illustrated in a

Canadian study on parental decision regarding the

varicella vaccine [24]. However, in November 2011

and January 2012, the provinces of Quebec and

British Columbia decided to include the rotavirus

vaccine in their regular immunization programs.

Therefore, parents do not have to pay now to have

their children vaccinated against this disease in two

of the three sites where this study was originally

performed.

A health care provider’s recommendation had an

important influence on a parent’s decision to vaccin-

ate their child. This is consistent with results of pre-

vious studies that have indicated that one of the main

predictors of parental acceptance of a new vaccine is

health care professional’s recommendation for vac-

cination [12, 25, 26].

Another interesting finding was the association

between parents’ sources of information about vac-

cination and their decision to have their child vacci-

nated against rotavirus. Compared with parents of

unvaccinated children, parents who chose to vaccin-

ate their children against rotavirus were more likely
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to report being informed on vaccination by a health

professional and less likely to report using the

Internet. This highlighted the positive influence of

health professionals’ recommendations on vaccin-

ation behavior. Although our study did not measure

the type of information parents sought from the

Internet, other studies have shown that the Internet

plays a large role in disseminating anti-vaccination

information [27, 28]. Thus, this may be an explan-

ation on why those parents were less likely to

vaccinate.

Our study had several limitations. First, the dif-

ferent recruitment strategies might have introduced

a selection bias. There were statistically significant

differences between participants at different recruit-

ment site in terms of age, level of education and

attitude toward vaccination. Despite these differ-

ences, only the fact of being recruited in pediatric

clinic in Quebec City was statistically significantly

associated with parents’ intention and behavior re-

garding rotavirus vaccination. In Quebec City, par-

ents were recruited in a pediatric clinic by the

pediatricians themselves, who were also strongly

recommending the vaccine and able to provide the

vaccine to their patients.

Second, although we followed the guidelines of

the TPB during questionnaire construction [18], the

internal consistency of one scale, perceived behav-

ioral control, was <0.7. The exclusion of the item

that was the least related to the global construct im-

proved the alpha coefficient and allowed us to use a

more coherent perceived behavioral control con-

struct. Third, we did not reach our recruitment ob-

jective of 500 parents, and recruitment was low at

one site, which lessened our statistical power for

observations at that site. However, we had a good

retention rate overall, with 95% of parents complet-

ing both Phases 1 and 2. With &400 participants,

we had sufficient power to perform all planned ana-

lysis with acceptable precision of ±5%. Fourth,

social desirable bias cannot be excluded, especially

regarding parents’ self-report of vaccination.

However, the fact that 42% parents reported that

their child was vaccinated against rotavirus allows

us to think that this was not a major bias.

Finally, parents were not recruited randomly and

we cannot exclude a selection bias. Due to the lon-

gitudinal design of the study, we had to recruit par-

ents of newborns. Because of the difficulty to

randomly recruit parents in a short period of time

after the birth of their child, we used convenience

samples. For example, in this study, 62% of children

recruited in Quebec City had received all recom-

mended doses of rotavirus vaccine. In contrast, a

recent vaccine coverage study conducted in

Quebec estimated that 12% of children aged <24

months had received the three-dose series of rota-

virus vaccines [11]. Thus, parents who agreed to

participate in this study might have held more posi-

tive attitudes toward vaccination than those who did

not. In addition, those parents recruited from a

pediatric clinic may have been more likely to re-

ceive rotavirus vaccine information from their

health care provider, which was highlighted as an

important factor for vaccine uptake in our study. It

may also be possible that the parents’ participation

in this study had a positive influence on their deci-

sion to vaccinate their child against rotavirus. For all

these reasons, the generalization of these results

must be made with caution.

In summary, acceptability of a new vaccine and

successful implementation of immunization pro-

grams are critically dependent on parental know-

ledge, attitudes and beliefs regarding the disease

and the vaccine. These factors are important in

health promotion and may provide insight on pos-

sible interventions to promote vaccination. This

survey demonstrates that constructs from psychoso-

cial theories are useful in explaining intention and

parental decision to vaccinate their child. Rotavirus

vaccine uptake, as long as it is not publicly funded,

will depend largely upon whether health profes-

sionals recommend it to parents and whether parents

have access to and the ability to pay for the vaccine.
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