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In the last two decades, the “Health Promoting School” and the
“Coordinated School Health Program”, respectively from the
World Health Organization and the US Centers for Disease Con-

trol and Prevention, have been advocated as effective approaches to
promote health-related behaviours and well-being among school
communities.1,2 These innovative approaches require moving from
practices that rely mainly on classroom-based health education
models to a more comprehensive, integrated model that includes
both educational and environmental initiatives.3-8 In the province
of Québec (Canada), such a comprehensive approach has been
offered since 2004 to all schools on a voluntary basis through the
Healthy School approach (HS). As of March 2007, 17% of Québec
schools had adopted it.9

Despite the recognized potential of these approaches, few stud-
ies have evaluated the schools’ capacity to implement them.10,11

Research on diffusion of such global approaches is therefore war-
ranted to better assess their feasibility and efficiency in different
contexts.12-14 Diffusion studies have consistently reported that key
attributes of innovations, as perceived by prospective adopters, are
a consistent factor explaining much of the variance in innovations’
adoption rates.15-17 However, a review on diffusion of innovations
also suggested that these attributes are not sure determinants of the
adoption of complex innovations in organizations.16 The purpose
of this paper was to assess the psychometric properties of a scale
we developed to measure the HS attributes, as perceived by key
school players; such an instrument is not yet available, though it
could be useful to investigate their influence on HS adoption. Our
results may prove valuable to guide strategic changes aimed at dis-
semination of the approach on a broader scale.

Studies on perceived attributes of innovation15,16 have been wide-
ly influenced by Rogers’ Diffusion of innovation model17 which
suggested 5 “standard” attributes, 4 of which seemed more relevant
with regard to HS: 1) Relative advantages, the degree to which an
innovation is perceived as an improvement compared to the idea
or program it supersedes; 2) Compatibility, the degree to which an
innovation is perceived as consistent with existing values, experi-
ences and needs of potential adopters; 3) Complexity, the degree to
which an innovation is perceived as complex to understand and
use; and 4) Observability of benefits, the degree to which the bene-
fits of an innovation are visible to intended adopters. Recent stud-
ies have also highlighted the potential contribution of the
adaptability of the innovation, which refers to the potential of an
innovation to be adapted or refined by the adopters to suit their
needs.16,18 Perceived feasibility to implement an innovation in
“real-world” settings may also strongly influence adoption of that
innovation.18,19 Consequently, we retained 2 more attributes for
scale construction: Beliefs in Collective efficacy to implement the
innovation, and perceived Barriers in the school context.16,18
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METHODS

Design and participants
Data reported in this article are part of a larger investigation that
examined factors helping or hampering dissemination and adop-
tion of HS in Québec and were gathered from a 2007 cross-
sectional postal survey. Participants in this study were key players
of schools, i.e., school principals and school health promotion
delegates, belonging to school boards that had given them some
information regarding HS. The questionnaire was pre-tested in a
sample of 8 participants representing the 2 key players. Adjust-
ments were made after the pre-test. Monetary incentives, pre-
notification, reminder letters, second questionnaire copy sent at
follow-up, and assurance of confidentiality were included to
increase response rates.20 Approval from the Ethics Committee of
the Université du Québec en Outaouais was obtained before con-
ducting the study.

Among the 250 schools selected, 190 (76%) returned at least one
questionnaire. A participant response rate of 58% was obtained (i.e.,
291 out of 500). The assessment of HS attributes required basic
knowledge of the innovation by participants. Furthermore, only
participants who answered a minimum of 25 items on the initial
30-item scale were kept. Adoption status of HS had to be based on
formal decisions within school to be considered in the study. The
final sample included 107 schools and 141 school participants (86
principals and 55 health promotion delegates). Average participant
age was 46 ± 8.7 years, and the majority (62%) were women. Over
half (55%) had a degree in education with 19 ± 10.1 years of expe-
rience in a school setting.

Measures
The initial scale included 30 items related to the 7 previously-
defined attributes, some adapted from scales employed in similar
contexts,21-23 others developed from constructs drawn from the lit-
erature on innovation diffusion. Participants had to indicate their
level of agreement on a 5-point Likert scale ranging from “strong-
ly agree” to “strongly disagree”.

Adoption of HS was the dependent variable and referred to the
formal decision of a school to adopt the approach or not. School
principals were considered as privileged sources of information for
this variable.

Statistical analysis
Prior to any analyses, items with extreme values, presenting skew-
ness coefficients >1 and kurtosis >1, having more than 5 missing
values, or not being correlated with at least 1 of the other items
(r<0.30), were withdrawn. For exploratory and confirmatory analy-
ses, the sample was divided into two groups, i.e., Group A and
Group B, which correspond respectively to school principals and
school health promotion delegates.

Exploratory Factor Analysis
Principal component analysis (PCA) was performed on group A
(N=86) to investigate the factor structure of the scale. The initial
solution was subjected to Varimax rotation with Kaiser’s normal-
ization (KMO) and based on known criteria.24

Cronbach’s alpha was used to establish internal consistency of
the subscales with a criterion of alpha acceptability of ≥0.60.25

Analyses were performed with SPSS, version 15.

Confirmatory Factor Analyses (CFA)
LISREL 8.8 was conducted in group B (N=55) and the overall group
(N=141) to validate the model determined by exploratory analyses
and to assess model fit, with the following indices: the χ2 test (non-
significant χ2 is desirable); the ratio χ2 / degree of freedom (df)<2;
the comparative fit index (CFI); the Tucker-Lewis index (TLI); the
goodness-of-fit index (GFI), where values above 0.90 or 0.95 indi-
cate acceptable and excellent fit, respectively; the root mean square
error of approximation (RMSEA); and the root mean square resid-
ual (RMR), where values below .08 or .05 indicate acceptable and
excellent fit, respectively. 26

Predictive Validity
Logistic regression analysis was undertaken to examine which per-
ceived factors contributed to adoption vs. non-adoption of HS. As
adoption is a school-based variable, scores from the 2 key players
were averaged for each subscale prior to analysis.

RESULTS

Exploratory factor analysis
Results from the KMO and Bartlett’s sphericity analysis showed that
the data were suitable for factor analysis. One item with more than
5% of missing values was withdrawn from the 30 items prior to
analysis. Iterative factorial analyses were performed to eliminate
items strongly saturating on many factors, having low loading or
not displaying a sufficient saturation threshold.27 The final analy-
sis included 14 of the 29 items and resulted in a 4-factor solution
accounting for 65% of the total variance in scores (Table 1). Factor
loadings of the 14 items were all above 0.57.

The first factor of the model was School contextual barriers reflect-
ing constraints related to HS implementation context. This factor
explained the greatest percentage of variance (see Table 1). For 2 of
the 4 items (#1, #4), the PCA results coincided with the classifica-
tion operated a priori, while for the 2 others (#2, #3), they were ini-
tially classified under Complexity. The second factor was labelled
Anticipated benefits, with 4 of its 5 items (#5, #7, #8, #9) congruent
with the a priori classification intended to measure the construct
Observability of benefits, and 1 item linked to Compatibility (#6). The
third factor was related to one component of the HS context. The
label Collective efficacy was retained for this factor. The a priori clas-
sification differed only for a single item (#11) that was classified as
a Complexity attribute. The fourth component Relative advantages
corresponded to the a priori classification.

Internal consistency
Reliability was good (α = 0.85) for the factor School contextual barri-
ers and adequate for Anticipated benefits (α = 0.77) as well as for Col-
lective efficacy (α = 0.73) (Table 1). The internal consistency of the
fourth factor Relative advantages was lower (α = 0.60).

Confirmatory factorial analyses
The 14-item scale distributed on 4 factors was submitted to CFA on
group B and the entire sample to verify the model established by
exploratory factor analysis. According to maximum likelihood esti-
mation, the results revealed adequate data fit (Table 2). Indeed, the
great majority of adjustment indices respected the required thresh-
old for significance.28 Indices representation quality also showed
good adjustment to the empirical data. Correlation coefficients
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between these items were all higher than 0.30, and residual values
were not above 2.58.29

Predictive validity of HS-perceived attributes
Perceived attributes of HS that reliably predicted adoption were
School contextual barriers, Anticipated benefits and Collective efficacy
(Table 3).

DISCUSSION

The final version of the scale included 14 items capturing 4 attrib-
utes of the HS approach. Each subscale was found to have good reli-
ability, though Relative advantages, with only 2 items, had lower
internal consistency. The 4-factor model was congruent with some
of the constructs of innovation diffusion, but without reproducing
exactly the attribute categories found in Rogers’ model.16 Hence,
Compatibility was not an attribute that stood out. Only 1 of the 3
items retained to measure this factor was kept: “HS is compatible
with the wish of Québec schools to establish a partnership between
school, family and community”, which was linked to the factor Antic-
ipated benefits. Although its content refers to HS compatibility with
certain values of the present school reform, it can also be perceived
by school participants as an anticipated benefit. Concerning the
attribute Observability, items were adapted to reflect that benefits of

HS were more anticipated than observable. Items were worded
accordingly and most of them were associated with the factor
labelled Anticipated benefits. The third attribute of Rogers’ model is
Complexity. Three of 4 items retained to measure this attribute were
found under the School contextual barriers factor in our model.
Rogers’ Complexity actually refers to 2 aspects of complexity: “dif-
ficult to understand” and “difficult to use”. The 3 items associated
with School contextual barriers concern difficulty in using HS, which
is strongly connected to implementation context. Logically, the
2 attributes are therefore related. The item referring to “theoretical”
complexity was excluded from the model because of low loading.
Finally, all Adaptation items were withdrawn during factor analy-
sis. This attribute might be more relevant during the implementa-
tion phase of HS since the actual challenge of transposing the
innovation into practice occurs during that phase, when adapta-
tions may be required.

Validity findings showed that Relative advantages was the only
factor not significantly associated with adoption although previ-
ous studies had consistently identified it as one with great predic-
tive value for adoption. We found that the greatest contribution in
predicting HS adoption was made by the factor School contextual bar-
riers. It could be argued, as mentioned by Greenhalgh et al.,16(p. 590)
that “interaction between the innovation and its potential context
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Table 1. PCA Results on Perceived Attributes of the HS Approach and Its Context (Varimax with Kaiser Normalization) (Group A)

Perceived Attributes Factor Loadings
No. Item M* SD* 1 2 3 4 Cronbach’s α

Factor 1: School contextual barriers 0.85
1 My school has other priorities which interfere with the implementation 

of HS†‡ 2.3 1.2 0.82
2 It is difficult to concretely see how HS may be integrated in the 

functioning of our school† 2.3 0.9 0.78
3 HSA will be difficult to implement in our school† 2.3 1.0 0.75
4 I do not have the time to be involved in implementing HS in my school†‡ 2.4 1.2 0.74

Factor 2: Anticipated benefits 0.77
5 I think that HS should have a positive impact on the school environment‡ 4.6 0.5 0.76
6 HS is compatible with the wish of Québec schools to establish a partnership 

between the schools, the family and the community 4.4 0.7 0.74
7 I think that HS will have a positive impact on the adoption of 

health-promoting behaviour in students‡ 4.2 0.7 0.71
8 I could easily imagine the repercussions that implementation of the 

approach could have on the youth of our school‡ 3.9 0.8 0.66
9 The benefits that may be obtained by this approach are difficult to foresee†‡ 3.8 0.9 0.62

Factor 3: Collective efficacy 0.73
10 I believe that the members of our school team have the necessary 

competence to implement an approach such as HS‡ 4.1 0.8 0.76
11 The process proposed to implement HS is easy to put into practice 3.5 0.9 0.71
12 I believe that our school is able to mobilize all necessary resources 

to implement HS‡ 3.9 0.9 0.58

Factor 4: Relative advantages 0.60
13 HS is a more promising way of obtaining positive effects on the health 

behaviour of our young than other interventions‡ 3.8 0.8 0.82
14 HS represents the best model to integrate multiple approaches to 

health promotion in our young‡ 3.7 0.8 0.76

% of variance 37.6 11.3 9.2 7.3

* M = mean; SD = standard deviation
† Item was reverse coded in the analysis
‡ Item corresponds to the a priori attribute

Table 2. Statistic Tests for Confirmatory Factor Analyses of the Scale

Sample χ2* df* χ2/ df* RMSEA* RMR* TLI* GFI* CFI*
(<2)† (<0.08)† (<0.08)† (>0.90)† (>0.90)† (>0.90)†

Group B (HP delegates) 81.7 71 1.1 0.04 0.04 0.98 0.88 0.99
Overall data 96.9 51 1.9 0.05 0.04 0.94 0.91 0.95

* χ2 = chi-square; df = degree of freedom; RMSEA = root mean square error of approximation; RMR = root mean square residual; TLI = Tucker-Lewis index; GFI =
goodness-of-fit index; CFI = comparative fit index

† To obtain an adequate goodness-of-fit of the model, χ2/ df must be less than 2, RMSEA and RMR must be less than 0.08, and TLI, GFI and CFI must be greater
than 0.90. All these criteria were met except for the GFI in Group B.
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is generally a more valid and useful construct than innovation
attributes”.

Limitations
Given that our goal was to develop an instrument for school
respondents aware of the HS innovation, we constructed our sam-
ple accordingly. Because respondents were more likely to be “early
adopters”, 16 results should be interpreted within this context. Dif-
ferent factors may be more important at different stages of the dif-
fusion process, and the extent to which the scale would be
appropriate for these populations should be evaluated in future
work.

On the whole, the scale appears to possess good psychometric
properties and a conceptually coherent factor structure, which sug-
gests that it has the potential to serve as a research tool to further
explore dimensions that could have an impact on adoption of the
HS approach. It also provides an indication of the successful early
stage of diffusion for this type of innovation which can be tailor-
based on the study findings reported here.
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RÉSUMÉ

Objectifs : L’objectif de cet article est de présenter les qualités
psychométriques d’un nouvel indice mesurant les attributs perçus d’une
approche École en santé (AÉS), en termes de structure factorielle, de
fidélité et de validité prédictive.

Méthodes : Les données proviennent d’une enquête postale menée à
l’automne 2007 auprès de 107 écoles du Québec et de 141 participants
scolaires (directeurs et responsables de la promotion de la santé). La
théorie de la diffusion de Rogers ainsi que d’autres écrits sur la diffusion
des innovations ont servi à la construction de l’indice. Deux analyses,
exploratoire et confirmatoire, ont permis de tester la structure factorielle
de l’indice.

Résultats : L’indice obtenu inclut 14 items répartis en 4 facteurs :
contraintes dans l’environnement scolaire, efficacité collective, bénéfices
anticipés et avantages relatifs. La consistance interne de ces facteurs varie
entre ,85 et ,60. Les trois premiers facteurs ont permis de prédire
l’adoption de l’AÉS.

Conclusion : Globalement, l’indice possède de bonnes qualités
psychométriques et peut s’avérer utile pour évaluer l’influence des
attributs de ce type d’approche sur son adoption par les écoles.

Mots clés : école en santé; innovation; indice; qualités psychométriques

Table 3. Effects of Perceived Attributes on Adoption of the
HS Approach (Logistic Regression)

Indices OR 95% CI Nagelkerke R2

School contextual barriers 0.6 0.48 – 0.75 0.44
Anticipated benefits 1.3 1.05 – 1.5 0.09
Collective efficacy 1.4 1.10 – 1.81 0.12
Relative advantages 1.2 0.88 – 1.65 0.02




