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Mensuracao da fidelidade de intervencoes em saude
mental baseadas na escola: uma revisao sistematica

Objetivo: caracterizar a mensuracdo da fidelidade de intervencGes em salide mental em criangas
de escolas do ensino fundamental primario. Os dados foram levantados nas bases de dados
ERIC, LILACS, APA, PubMed, Scopus, SciELO e Web of Science. Foram incluidos 45 artigos
empiricos, publicados entre 2007 e 2016, os quais foram analisados em relacdo a categorias
definidas previamente. Os resultados indicam variacdes na definicdo, dimensionalidade e
forma de mensuragdo da fidelidade, havendo poucos indicadores de validade e precisao dos
instrumentos, o que pode enviesar a avaliagdo do processo de implementacdo e a validade

interna dos resultados das intervengoes.

Descritores: Fidelidade a Diretrizes; Salde Mental; Avaliagdo de Programas e Projetos de Salde;

Psicometria.

Medicion de la fidelidad de intervenciones en salud mental
basadas en la escuela: una revision sistematica

Objetivo: caracterizar la medicion de la fidelidad de intervenciones en salud mental en nifios de
escuelas de ensefianza primaria primaria. Los datos fueron recogidos en las bases de datos ERIC,
LILACS, APA, PubMed, Scopus, SciELO y Web of Science. Se incluyeron 45 articulos empiricos,
publicados entre 2007 y 2016, los cuales fueron analizados en relacidon a categorias definidas
previamente. Los resultados indican variaciones en la definiciéon, dimensionalidad y forma de
medicién de la fidelidad, habiendo pocos indicadores de validez y precision de los instrumentos,
lo que puede enviar la evaluacion del proceso de implementacion y la validez interna de los

resultados de las intervenciones.

Descriptores: Adhesion a Directriz; Salud Mental; Evaluacion de Programas y Proyectos de Salud;

Psicometria.
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Introduction

Fidelity is a construct defined as the degree to
which a planned intervention is implemented®2. The
construct is part of a intervention implementation
process, which allows understanding how and why
interventions work or stop working®-3, It is important
to measure this construct in health care programs and
interventions as its estimations permit assessing if there
was any intended change in a specific outcome that can
be credited to the implemented intervention®-%, Hence,
measuring fidelity is significant in order to assess the
intervention results validityG-4.

The problem emerges from the fidelity
measurement operationalization, since it is possible to
notice differences between the constituent definitions
of construct, between the construct dimensions, and
the scarcity of information regarding the psychometric
properties in the tools used for the assessment.

From analyzing the term, we can observe the
fidelity construct is also referred to in literature as fidelity
of implementation®), integrity®, adherence®, among
others. Despite the variety of terms, the definitions
used to conceive the construct tend to resemble each
other. We can observe this in the concepts of fidelity
and integrity®” and integrity®, which are, respectively,
defined as “conformity to predicted elements and absence
of unpredicted ones”, and degree to which programs are
implemented accordingly to what was planned”. However,
it is essential to take notice of possible dispersions in
the definitions used for the constructs. The definition
for adherence, for instance, albeit similar, is sometimes
assessed as only one of the dimensions of fidelity®);
whereas other times as an analogue construct®,

Fidelity dimensionality is another aspect of
measurement that can present variations. According
to Dane & Schneider® - often cited as reference
in articles that measure the construct - fidelity is
composed by five dimensions: adherence, degree
to which the appliers follow the program method,
and complement what is prescribed in the manual;
application quality, the skill and comprehension degree
of the appliers acting in the intervention; commitment
or responsiveness, degree to which the participants
are properly engaged in the tasks; and differentiation,
degree in which the intervention meets distinct
immediate and intermediate results.

The measurement of fidelity in research may,
however, vary from the evaluation of only one dimension,
e.g. adherence, or more than one®9. We emphasize

the multidimensional model with five dimensions is
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founded in content validity, not having factorial validity.
Therefore, the measured dimensionality in the studies
is conditioned to the theoretical model of fidelity by the
research author and focus®-19,

The psychometric features of the tools used to
measure fidelity are not often shown in the research,
which hinders the validity evaluation and the accuracy of
the construct under assessment(-12), Furthermore, self-
report procedures, regularly used to measure fidelity,
tend to compromise the measurement accuracy®b,
Actually, the dimensions used are selected more for
research methodological choice than for an underlying
theoretical structure in the measurement process?.

Despite the measurement limitations, fidelity is
a construct generally utilized by reason of permitting
empirical validation inference, theoretical models
subjacent to the intervention314, This construct also
allows putting the intervention to test, as in effectiveness
research. In such context, the fidelity level serves as
an indicator whether or not an intervention worked -
depending on the outcomes evaluated. Moreover, in
intervention effectiveness research, the evaluation of
fidelity permits pinpointing which the main intervention
components are, i.e. in practical terms which ones are
responsible for the change®.

In the scope of Brazilian children and teenager
health,

implementation process became important mostly with

mental the evaluation of intervention
the Programa Elos for drug use prevention in public
schools®518), This program is an adaptation of the Good
Behavior Game, a classroom management program for
elementary school children that has been effective in
other countries, and is now being assessed for efficacy
and effectiveness in Brazil®-2D, In this sense, fidelity is a
construct that is part of the implementation process, and
also important to understand the result that programs
such as Programa Elos can show.

Given the problem delineated around fidelity
measurement, this systematic review has, as goal, to
portray this construct measurement in interventions
focused on mental health in elementary schools for
the last 10 years. Due to this objective, we aimed at:
characterizing methodological aspects in the evaluation
process and fidelity construct measurement; and
characterizing the fidelity construct in its conceptual

matrix, dimensionality, and function in research scope.

Method

In order to systematically review the literature

concerning fidelity measurement, we considered the
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PRISMA protocol indicators®?. As for data survey, we
opted for the ERIC, LILACS, APA, PubMed, Scopus,
SciELO, and Web of Science bases. These were selected
for presenting relevant indexers for health care and
education, with both national and international outreach.
We also used the following equation in our data survey:
(Program OR intervention OR prevention) AND (school-
based) AND (fidelity) AND ("program implementation”
OR “program evaluation” OR “integrity” OR “adherence”
OR “curriculum implementation”). As to refine the
results, we filtered to just find the results in the articles
titles and abstracts, also using it in Portuguese and
Spanish languages.

Among the article eligibility criteria, we defined:
articles in Spanish, English or Portuguese; articles
published between 2007 and 2016; and empirical
articles on the evaluation of implementation fidelity
interventions regarding mental health of only children
between the ages of 3 and 12. We excluded review
articles, meta-analyses, and duplicate articles. After
defining these criteria, we read the abstracts and
surveyed the studies that were suitable to the research
objectives. The flowchart in Figure 1 demonstrates the
selection process results, which led to a sample of 45
articles.

To conduct the data analysis, the articles were fully
read for assessing the variables of interest, grouped in
three categories: program characterization - program
name, number of sessions, types of implementer, and
target audience); research methodological outlining
(type of outlining and sample characterization);
and fidelity measurement characteristics (types and
number of instruments, their psychometric parameters,
measurement/scale characterization, constitutive
definition characterization and construct operational
definition, and fidelity measurement purpose in the
research protocol).

The three categories we used for data analysis,
and their respective constituent variables were
presumptively defined to delimit the addressed
mental health context and characterize the fidelity
measurement object of study compared to the identified
state of the art®. Thus, the variable and category
delimitation resulted from the need to fulfill the review
objective, and were also based on the data found in the
articles. After this variable delimitation, the data were
extracted from the analyzed articles and we conducted
an occurrence distribution of each variable in each
study; to find tendencies that would more suitably fulfill
the objectives. For this analysis operationalization, we

used spreadsheets.

S Articles selected from Articles selected from
% | the search databanks (n=403) other sources (n=0)
o
= k2 2
5
o Articles selected eliminating the duplicates (n=265)
- v
'g . Review and meta-analysis
§ articles tracked (n=265) > articles excluded (n=57)
@ v
> Full articles evaluated Full articles justifiably
E for eligibility (n=208) excluded* (n=163)
% ¥
w
Atrticles included in the
< | qualitative synthesis (n=45)
o
2 5
2
2 | Articles included in the descriptive
~ | quantitative synthesis (n=45)

*The criteria that disqualified the 163 articles were: not being interventions
fully based in schools; not measuring fidelity (n = 4); being only protocols
for research to be applied in the future (n = 2); intervention aimed at
adolescents and families (n = 80); interventions without an outcome
regarding mental health (n = 69); and language (n = 5)

Figura 1 - Flowchart of the characterization of our article
screening for our systematic review

Results

Characteristics of the programs and interventions in
the publications

From the chosen 45 articles, 38 were identified as
distinct programs, predominantly applied in the United
States (38 studies) and Europe (6 studies). Table 1
presents a characterization of the methodological
outlinings in the studies.

Table 1 - Characterization of the methodological
outlinings in the 45 studies included in the review.
Florianodpolis, SC, Brazil, 2017

Description of the observed outlining aspect N:mzz:f

Type of method used in the study

Experimental and quasi-experimental with control 20

group

Experimental and quasi-experimental without 5

control group

Descriptive and correlational studies 20
More common program outcomes

Bullying and violence 10

Autism Spectrum Disorder 7

Disruptive Behaviors 7
Number of sessions during interventions*

4-20 sessions 6

11-20 sessions 14

21-169 sessions 7
Type of research participants involved in the studies®

Children 33

Teachers 36

Other professionals 9

Parents/Custodians or Guardians 6

(to be continued...)
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Table 1 - continuation

Description of the observed outlining aspect N:m:?;:f

Sample of children

3 - 200 children 17

201 - 1000 children 10

1001 - 7413 children 6
Sample of program implementers

3 — 100 implementers 23

101 - 200 implementers 6

201 - 2022 implementers 7
Target audience’

Children from 3 to 4 years old 4

5 year old children 10

Children from 6 to 12 years old 42
Total 45

*Some interventions have their duration represented in months or years,
making it impossible to determine the number of sessions.t Some studies
involved more than one category, hence the total sum being bigger than
the total number of articles in the review

Teachers were the main responsible for program
implementation. However, other school professionals,
such as principals, psychologists, nurses, counselors,
and doctors were identified as implementers in 9 studies.

Fidelity construct measurement characteristics

The constituent definition of the fidelity construct,
which regards the phenomenon theoretical definition
was identified in only 28 articles. By identifying this
definition, we observed the references used by the
article authors to define the fidelity construct, in order
to characterize a conceptual matrix able to explore the
predominant theoretical perspective. Figure 1 presents
a synthesis of this analysis, resulting in the conceptual
matrix, which displays the occurrence and co-occurrence
of each frequency, alongside with the studies that
showed the constituent definition for fidelity(.3523-29),

According to the conceptual matrix, it is possible to
note the the fidelity construct characterization presents
a more frequent theoretical ground in three references,
namely: Dusenbury, Brannigan, Falco and Hansen® in 10
articles; Durlak and Dupre®® in 6 articles, and Dane and
Schneider in 12 articles. Dane and Schneider, through a
review of literature with studies published between 1980
and 1994 on preventive programs, investigated fidelity in
162 articles, and found that in only 24% showed fidelity-
specific evaluation procedures; demonstrating that, despite
the fragility in the definitions applied, a five-dimension
view - adherence, exposure, implementation quality,
responsiveness, and differentiation - was prevalent.

Dusenbury, Brannigan, Falco e Hansen®), who
performed a systematized review, covering 25 years
of drug use prevention programs, also admit the five-
dimension model proposed by Dane and Schneider®,
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fostering in demonstrating the main aspects that affect
the fidelity implementation, such as: the program
characteristics; the received training characteristics;
the implementer characteristics; and organizational
characteristics.

Durlak e Dupre®® - in a more comprehensive
review, aimed at identifying the implementation process
impact on the evaluated outcome, as well as the
intervening variables on this outcome - approach fidelity
as a central construct, and define it using Dane and
Schneider’s theoretical basis®™). The increase in evidence
shown by Durlak and Dupre®® is in determining the
variables that affect implementation. Therefore, under
this perspective it is observed that the conceptual matrix
is superposed in terms of dimensions, which come from
reviews that have focused on synthesizing the fidelity
approach over the years.

From the 45 articles, only 13 measured fidelity
in more than one dimension: three articles with two
dimensions; six with three dimensions; two with
four dimensions; one with seven dimensions; and
another with eight dimensions. None of the remaining
articles presented the utilized fidelity measurement
dimensionality. The most prevalent dimensions
associated to fidelity were: adherence (10 studies);
exposure or dose (5 studies); implementation quality (4
studies); and responsiveness or engagement (4 studies).

Besides the most prevailing dimensions, other less
common ones were also used in th studies, such as:
defined expectations; instructed behavior expectations;
reward system for the behavioral expectations;
reply system to behavioral violations; tracking and
assessment; and district level management and support
(Figure 2).

The operational definitions, or the tools used to
measure fidelity were fully shown in three studies;
whereas in other 17, only some of the items were
presented. The displayed items were in conformity
with some of the fidelity construct dimensions, and
in compliance with the conceptual dimensionality
considered by the authors; as well as regarding the
proposed research interests and outlining.

In 35 studies, the fidelity measurement occurred
through only one tool; as for the remaining 10, two or
more tools were applied. Questionnaires/inventories
were predominant in 22 articles, and in 17, checklists
prevailed. The measurement levels varied between
dichotomous scales and rating scales, from 3 to 10 points.
In 14 studies, the data was collected via implementer
self-report, in 22, through external researcher report,
and in 9, multiple report, associating measures gathered

both by the implementer and by the researcher.
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(26)

The numbers in parentheses are the references. The figures in each circle
are the number of times that the reference was used in the constitutive
definition of fidelity. The numbers next to the lines refer to the amount of
co-occurrence of two authors connected by the line as references used in
defining the construct

Figure 2 - Concept map of the references used to define
the fidelity construct in the studies articles

The psychometric reliability and validity indicators
were identified in studies that showed these parameters
in one or more instruments. In the reliability indicators,
we identified the Cronbach’s alpha in 14 articles, inter-
rater reliability in 11 articles, and kappa coefficient in
two articles. As for the validity indicators, they were:
construct validity via exploratory or confirmatory factor
analysis, in 4 articles; criterion validity in two articles,
and content validity, in one article. From an amount of
15 articles that referenced the fidelity measurement
tool, five did not present the psychometric parameters
- possibly due to such information being already in the
tool reference.

Lastly, the fidelity construct measurement finality
in the research varied in three approaches: fidelity as a
result validation resource produced by the intervention
on the outcome of interest (22 articles); fidelity as the
main study object to investigate intervening variables in
its variation (14 articles); and a mix that related fidelity
as a validating outcome, as well as assessing other
variables mediating or moderating relation over fidelity
(9 articles).

Albeit the evidences we showed in this review, it is
pertinent to highlight some limitations that might have
influenced the results in the study, such as the article
selection bias stated in the eligibility criteria delimitation,
and the instrumental focus on the fidelity construct. As
for what regards the study selection bias, the choice
for articles within the mental health field restricted
to school-based interventions with children was such

owing to the hypothesis of existing idiosyncrasies and
similarities in the study objects in these contexts; which
could favor the analyses and comparisons in a more
homogeneous sample.

By reason of the aforementioned limitation and of
the expansion of the presented discussions, we note that
propositions from other similar research protocols that
encompass other target audiences and interventions
would likely bring pertinent contributions, in an enlarged
mental health panorama. In what refers to the limitation
regarding the focus of measuring fidelity in a mental
health context, we regard that the contribution was
predominantly concerning the critical evaluation of
fidelity psychometric instrumentalization assessment.
However, this condition implications gap still prevails,
in an expanded mental health field - an environment in

which other studies can be prompted.

Discussion

The diversity of definitions on the fidelity
construct, associated with the lack of consensus in
the characterization of implementation variables - as
dimensions, or as control variables in research outlining
- present important development in measurement
operationalization and, consequently, to program
evaluation.

The operationalization in fidelity measurement
among the studied articles is limited by some aspects,
such as the use of constituent definitions based on strictly
theoretical models, the dimensionality delimitation in
conformity with the research objective, and the lack of
validity and accuracy psychometric criteria in most tools.

The theoretical models of Dane and Schneider®
and Dusenbury, Brannigan, Falco and Hansen®, the
most frequent references to constitutively define
fidelity, show dimensional overlapping. However, these
were formed from literature or systematic reviews,
meaning that this model validity is, strictly speaking,
apparent or of content, since there was no empirical
evidence of these dimensions through a construct
validation in the articles.

Studies that did not present the constituent
definitions corroborate the fidelity measurement
fragilization, since even its content validity can
be unknown; what compromises not only the
measurement, but also the intervention result validity®V.
In this point, it is important to emphasize the existence
of some efforts to standardize implementation-related
constructs, e.g. fidelity, through the elaboration of
glossaries for standard terms(130-32), Nonetheless, even
with terminology standardization, validity measurement
still demands a theoretical definition of the phenomenon;
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producing operational definitions that delimit at least
what kind of behaviors comprise fidelity, for which
intervention, and which subject®?.

The insufficient presentation of tool items or
operational behaviors that track the fidelity construct
in the studies assessed in this review is a hindering
aspect in internal measurement consistency, apart
from hampering the comprehension on the extension
of the evaluated phenomenon. For both the item
operationalization in the measurement theory©# and
fidelity measurement recommendations®3), the objective
behavior description delineated in a group of items
regarding the conceptual definition of the construct
proposal is an important condition to the theoretical
and operational measurement consistency. With respect
to this, few studies show the construct items or its
operational definitions, which interferes in evaluating the
measurement theoretical coherence.

The purpose of measuring fidelity within some
research outlinings showed the construct as a
methodological resource to ensure that the variations
in the outcome of interest are due to the program,
thus legitimizing the intervention internal validity.
Nevertheless, the very internal validity may be assessed
in a biased way, since the fidelity measurement that
delimits the intervention-result causal relation does
not present validity parameters for most studies.
After all, what is the validity of a program that has its
efficacy measured and mediated by a non-validated
measurement? In this sense, there is little advance in
empirical validation of intervention underlying theoretical
models, which give ground to the developments
in establishing evidence-based practices in each
intervention.

In a background in which the school context can
be a key aspect in failure of children-directed mental
health interventions®®, consistent psychometric fidelity
measurement in efficacy studies allows not only
identifying evidence-based practices, but also make
feasible cultural adaptation and program dissemination
in various settings(35-3¢),

Conclusion

The search for consensual and detailed descriptions
on health care interventions is important for the advance
of knowledge and technological development; which can
face editorial limitations and commercial interests in
what regards interventions.

The fidelity construct measurement lacks
psychometric estimators, having important implications
to scientific advance on the knowledge of central

intervention elements, and its relations with the
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intended changes. Large-scale implementation
challenges - especially for interventions deemed
as potential public policies - are broad and require
delineation that enables testing the intervention,
and proposing reverse engineering when suggesting
in delineations that consider

changes based

psychometrically consistent fidelity indicators
correlated to outcome measures. To achieve that,
fidelity and other implementation process-related
constructs need technological research advances.

The restriction to mental health interventions in
primary education - defined according to the delineation
- is @ methodological limitation in this research, and may
generate some bias in the characterization of fidelity
measurement. To include fidelity construct measurement
in other kinds of intervention, and in contexts beyond
health care, can show other results - which would extend
the possibilities of phenomenon estimate in research
contexts.
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