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Abstract

PURPOSE—Intervention studies that address the goals of the Healthy People initiative are
increasing, and many focus on health concerns of children and adolescents. The purpose of this
paper is to present strategies and discuss the rationale for including intervention fidelity in study
design.

CONCLUSION—Researchers need to verify that their interventions were delivered as designed
(intervention fidelity), and that variations from the design can be assessed. Infidelity can result in
non-significant findings that are not due to the study design but rather to elements that affected the
intervention delivery.

IMPLICATIONS—Addressing intervention fidelity in study design supports the researcher's
conclusion about associations between intervention and outcomes and helps reduce premature
abandonment of potentially useful interventions.

Search terms—Experimental studies, fidelity, interventions, research

Healthy People is a major public health initiative that was launched in the late 1970s to guide
activities for promoting health and preventing disease (Ory, Jordan, & Bazzarre, 2002). In
1998, the National Institutes of Health implemented a policy to increase the inclusion of
children in research studies of health concerns that affect them. As a result of these initiatives,
intervention studies have been designed to address the different focal areas in the Healthy
People reports, and many include children and adolescents in their samples. Integral to these
interventions is the need to enhance intervention fidelity to ensure that internal validity of the
study is maintained and external validity is enhanced. Two such health promotion intervention
studies with school-age children and adolescents are being conducted by the first two authors
who incorporated intervention fidelity strategies in their studies' designs.

Stated simply, intervention fidelity means that the intervention was conducted as planned.
Adherence to the intervention design advances the study aims (Nigg, Allegrante, & Ory,
2002), supports the researcher's conclusions about the association between the intervention
and the study outcomes (Calsyn, 2000), and helps reduce premature abandonment of potentially
useful interventions (Nigg et al.). Bellg et al. (2004) acknowledged that “methodologic
procedures for preserving internal validity and enhancing external validity in studies...are not
emphasized in research-training curricula, and their relative lack of perceived importance is
also evidenced by the scant reporting of treatment fidelity practices in journal articles” (p. 443).

While treatment fidelity was identified as early as the 1970s, it was during the 1990s that
concern about the internal validity of intervention studies gained recognition (Bellg et al.,
2004). Internal validity refers to what the investigator asserts about the effects of the
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intervention on the outcomes. In other words, are the outcomes observed due to the
experimental manipulation, or are they due to other extraneous variables or processes (Polit &
Hungler, 1999; Trochim, 2001)? When reviewing literature one finds that most of the articles
that report on the intervention fidelity of their research are in the area of psychiatric mental
health; more recently, however, researchers who study health promotion to prevent physical
health problems are beginning to address the issue of fidelity as well. Examples of such health
promotion studies with children and adolescents in which intervention fidelity has been
incorporated as a measured variable include substance abuse prevention (Orwin, 2000), family
grief therapy (Chan, O'Neill, McKenzie, Love, & Kissane, 2004), children's disruptive bedtime
behavior (Burke, Kuhn, & Peterson, 2004), serious emotional disturbance in children (Epstein
et al., 2003), promoting competence and reducing risk for conduct disorders in school-age
children (Dumas, Lynch, Laughlin, Smith, & Prinz, 2001), and improving school children's
nutrition (Davis et al., 2000). The purpose of this paper is to present strategies and discuss
rationale for including intervention fidelity in the study design. Examples of intervention
fidelity strategies from the first two authors' studies will be provided.

Threats to Internal Validity

When researchers draw conclusions about their studies' findings, they are basing these
conclusions on inferences that the internal validity was maintained through procedures and
processes built into the studies' designs. Internal validity refers to the degree to which a study's
findings can be attributed to the intervention rather than other factors (Polit & Hungler,
1999; Santacroce, Maccarelli, & Grey, 2004). Conversely, researchers should acknowledge
when other factors might explain the study results. These other factors are known as threats to
internal validity (Polit & Hungler). Threats to internal validity can affect how participants
respond to the intervention or to measures used in data collection. These include (a) history or
the influence of events that are external to the study design on participants, (b) maturation that
takes place within the participant over the course of the study, (c) testing effects where the
participant learns from the instruments used or gains new insights through the process of
responding to questions, (d) instrumentation effects occur when data collection procedures or
measurement tools change over the course of the study, (e) selection effects refer to preexisting
differences between groups, and (f) mortality, which refers to differential loss of participants
or attrition from the groups being compared in the study (Polit & Hungler).

In intervention research one should also consider the social threats to internal validity. These
arise when the intervention is carried out in a real-world context where participant interactions
can also influence the outcomes (Trochim, 2001). These social threats to validity include
diffusion or imitation of treatments, compensatory rivalry, resentful demoralization, and
compensatory equalization of treatment (Trochim). The first three social threats occur in those
study designs in which the participants in the control group know about or become aware of
the intervention. They may respond by imitating what they believe happens in the treatment
group (i.e., diffusion or imitation of treatment), or increase their efforts to perform well in
comparison to the treatment group (i.e., compensatory rivalry), or they may become resentful
and demoralized and thus perform worse on the outcomes than they otherwise would
(Trochim). The fourth social threat occurs when participants pressure the researchers to assign
them to the opposite group (treatment or control group) from the one to which they were
originally assigned. This has the effect of equalizing the two groups and minimizing treatment
effects (Trochim).

Researchers design their studies to minimize the impact of or control for these internal threats
to validity. Variance in how the treatment or intervention is delivered is a significant threat to
internal validity (Calsyn, 2000). The risk of variance, or deviations from the planned study
design, increases as the intervention design becomes more complex (when multiple
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interventionists [e.g., group leaders, health educators, lay or professional volunteers] are
needed to implement the intervention) and when the intervention is offered many times to
different groups of participants.

Simple interventions are those that can be provided in one session to the participants.
Interventions become more complex as the number of sessions per intervention increases, as
the intervention is offered multiple times to more participants, as different group configurations
are incorporated in an intervention, as the group becomes more heterogeneous (Kerns & Prinz,
2002), and as location of the intervention delivery varies (Soldano & Markell, 1997). In general,
interventions are designed as a series of sessions to allow time for the participants to develop
skills and increase knowledge and comprehension (Kerns & Prinz). As the intervention design
becomes more complex, the risk for variation in the intervention delivery increases as well
(Santacroce etal., 2004). An intervention can be delivered to individuals, families, small groups
of non-related individuals, or any combination of these participant configurations (Kerns &
Prinz; Santacroce et al.). Variations across the sessions can occur as the interventionist makes
adjustments in the protocol based on assessment of earlier sessions or, conversely, unplanned
changes that take place as the interventionist “drifts” from the protocol (Bellg et al., 2004;
Nigg et al., 2002).

Other sources of variation include participants' interactions in the sessions that may be
disruptive and contextual factors such as the location of the intervention site and the schedule
of sessions (Soldano & Markell, 1997). For example, unruly, overly demanding, or highly
garrulous participants can disrupt group sessions, resulting in a lack of participation by other
group members (Morgan, 1997; Orwin, 2000). As the interventionist attempts to address the
needs of these individuals, the objectives of the session can be subverted, resulting in a loss of
intervention session or delivery of a different treatment from what was planned (Morgan).

The contextual factors of location, schedule, and transportation are especially pertinent when
one is working with underserved populations. The authors' studies focus on rural families of
children with asthma and homeless adolescents — both are underserved populations. Issues of
transportation availability, schedule limitations based on employment patterns, inaccessible
clinics, and participant perception of safety in traveling to and from the clinic site all influence
the participants' willingness and availability to attend intervention sessions (Price, Kirkland,
& Kreisler, 1994; Soldano & Markell, 1997). In an effort to make their interventions as
inclusive and available as possible, the authors travel to their participants' locations (e.g.,
homeless clinic or shelter, rural homes and schools) and offer the interventions at different
times (e.g., afternoons, evenings) and days of the week to meet their study aims of improving
the health of these populations.

To summarize, internal validity is generally seen as contributing to the soundness of the study
findings (Santacroce et al., 2004), and as such, can be enhanced by careful attention to
maintaining the integrity of the intervention delivery across multiple sessions or between
different groups (Dumas et al., 2001). Confidence in study findings is increased when strategies
for improving internal validity have been incorporated into the study design.

Strategies for Enhancing Intervention Fidelity

Investigators incorporate strategies into their study designs to ensure that all members of the
treatment group receive all the essential elements of the intervention (Bellg et al., 2004) and
that the intervention is delivered in a comparable manner to the participants (Dumas et al.,
2001; Kerns & Prinz, 2002). The primary focus of intervention fidelity strategies is on the
interventionist. Researchers who are designing intervention fidelity strategies should address
the training provided to the research team members who will deliver the intervention and
incorporate monitoring procedures to evaluate intervention fidelity.
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Intervention fidelity strategies will be discussed, and examples from the first two authors'
studies will be presented. The first author is conducting a health promotion study to improve
family asthma management. The intervention consists of 16 small-group sessions provided in
schools to rural school-age children who have asthma and followed by one individualized
home-visit session to the family. Hereafter this first study will be referred to as the asthma
management intervention. The second author is conducting a health promotion study to reduce
risky sexual behaviors among homeless adolescents. The intervention consists of eight sessions
provided to gender-specific groups of homeless adolescents at a community health clinic that
provides a variety of services to homeless youth. Hereafter this second study will be referred
to as the sexual health intervention.

Intervention fidelity was incorporated into these studies' designs from the beginning. Strategies
for enhancing intervention integrity included developing detailed manuals of intervention
content and activities, providing training to interventionists, and monitoring the ongoing
intervention sessions.

Developing manuals that spell out the program purpose, goals, session objectives, and essential
or critical elements, such as behaviors that are to be role modeled by interventionists or the
content that must be covered, can standardize the training of interventionists (Bellg et al.,
2004). Well-developed intervention manuals or protocols are the gold standard of intervention
therapies (Kerns & Prinz, 2002). The elements covered in the manual form the basis for
evaluation of fidelity. A manual should contain detailed information about each session that
includes the objectives, specific content, and materials used in each session. The manual should
also indicate how much time is allotted to cover each bit of content, what behaviors are to be
demonstrated or role-played, and what strategies are used to check participants' understanding
during the session. Each of these elements can then be monitored to insure fidelity.

Manuals were developed by the investigators for the small group sessions for both of these
projects. The authors' manuals identify each study's purpose, goals or objectives for each
session, a list of topics to cover, behaviors or skills to be practiced in the individual sessions,
and materials needed (Kerns & Prinz, 2002; Santacroce et al., 2004). Specific content for the
respective manuals was based on the conceptual frameworks guiding each of these studies
(Nigg et al., 2002).

The conceptual framework for an intervention study clearly identifies the concepts or
constructs included in the intervention. Such concepts may include specific content that is to
be delivered and specific outcomes that are to be achieved. For example, a number of
interventions that are designed to change people's behaviors are based on social cognitive
theory (Bandura, 1986). According to this theory, human behavior is goal-directed and is
influenced by watching other people. Behaviors are also influenced by how one reflects on
one's ability to perform that behavior. This concept is known as self-efficacy and may be a
measurable outcome of a behavioral intervention based on social cognitive theory. Using social
cognitive theory (SCT) as a framework for an intervention, the investigator would clearly
identify in the study manual the content, instructional strategies, and behavioral outcomes
consistent with the concepts that comprise SCT.

For example, in the asthma management intervention, the focus is on children's skills,
knowledge, self-efficacy, and problem-solving as they face commonly occurring situations
(e.g., asthma episodes on the school bus, when playing sports, or in the classroom). The manual
is divided into the content to be provided over the course of the intervention and includes
problem-solving scenarios, and skills practice with metered dose inhalers and peak flow
meters; self-efficacy and knowledge about asthma are incorporated throughout the
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intervention. The manual has a list of supplies needed for each of the children's sessions, the
session objectives, and specific content to be covered in each session. Woven throughout the
manuals are directions (specific instructions) or suggestions for handling different interactions
in the group. Ways to handle disruptive behaviors are identified and are developmentally
appropriate for the participants: Redirecting the disruptive child by assigning the child a
specific task like helping gather materials or writing down the class responses on the board are
appropriate strategies for this age group.

In the sexual health intervention, the focus is on developing healthy sexual behaviors, including
assertive communication, self-care, and personal decision-making. The manual has specific
instructions for each of the eight sessions, including providing specific information about a
topic such as assertive communication, activities to personalize the information to the
participant's experience, and role-playing to reinforce the learning. The content and activities
delineated in the manual are clearly aligned with the major variables in a conceptual framework
developed to guide sexual health practices in homeless adolescents (Rew, 2001). Guidelines
for handling disruptive behaviors of the homeless adolescents that might occur during the group
sessions are built on a respect for their autonomy and accountability for their own behaviors.
Each intervention, consisting of eight sessions, begins with the group identifying ground rules
for group behavior. At the beginning of each session, group leaders review the ground rules.

Training of the interventionists was provided in both studies. Research team members bring a
wide range of skills and experiences to a study and this can influence the manner in which the
intervention is delivered. The study planners must consider the interventionists' skill sets —
what they bring to the project (Bellg et al., 2004). Variance in intervention delivery can be
reduced by having a high degree of structure in the intervention design (Kerns & Prinz,
2002). Well-defined protocols can increase the comfort of less experienced staff in
implementing the intervention. In contrast, highly experienced staff or those who have
considerable knowledge in the problem area may feel overly constrained by a highly structured
protocol and “itch” to modify the intervention to fit their philosophy or prior training (Bellg et
al.; Kerns & Prinz). Strategies for achieving conformity across multiple interventionists include
training for intervention delivery in which (a) the philosophy of the program is discussed, (b)
objectives and intervention procedures are covered in detail, and (c) the interventionists have
an opportunity to practice the necessary skill sets needed for the intervention (Bellg et al.;
Kerns & Prinz).

Asthma Management Intervention Training

The asthma management intervention had two different types of interventionists: registered
nurses provided the home visit education, and lay health educators provided the small class
sessions in schools to the children.

Lay persons, nominated by the school principals or nurses because they served as tutors and
substitute teachers in their respective schools, taught the 16 small-group children’s classes. The
decision to use lay persons for this component of the intervention was to improve the potential
for translation of the intervention into a school program (Leventhal & Friedman, 2004). The
manual for the in-school classes contained specific directions and content for each day's
session, including the amount of time needed to cover the topics or practice skills. Training of
the class teachers included reviewing the manuals, presenting each class session while using
the appropriate class materials, time for self-study, and then holding a final follow-up meeting
for clarification of content and return demonstration of different elements of the classes.
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The training of the registered nurses for the home visit education consisted of educating the
nurses about asthma pathophysiology, treatment, environmental management, problem-
solving for common asthma-related situations, and the use of asthma action plans. Required
elements of the home visit education included (a) reviewing the asthmaaction plan and assisting
the families to fill in the written plan with their prescribed treatments, (b) teaching peak flow
meter assessment and discussing how to use this information when deciding what steps to take
based on the asthma action plan, and (c) reviewing environmental management for reducing
asthma triggers. The home visit education was further individualized by reviewing specific
aspects of care that affect the individual child and by answering the families' questions.

Sexual Health Intervention Training

The second author's study had group leaders who were educated in the fields of public health,
nursing, social work, and psychology. The group leaders not only had to be knowledgeable
about sexual health topics but comfortable discussing them. Training consisted of didactic
instruction that addressed the uniqueness of the study population and how to effectively
communicate with homeless adolescents. Role-play sessions were included in the training and
were instrumental in providing the interventionists with strategies for dealing with difficult
participants and improving their facility in discussing sensitive topics such as the disclosure
of childhood sexual abuse or drug use during pregnancy. Interventionists evaluated the training
sessions through a post-training evaluation questionnaire. The attention to the training the
interventionists received laid the groundwork for intervention fidelity monitoring.

Monitoring Intervention Fidelity

Ongoing process evaluation was included in both interventions. Regular monitoring of
intervention delivery by using a theoretically based measure of fidelity allows researchers to
identify variance from the studies' planned procedures or content and make corrections over
the course of intervention delivery (Baranowski & Stables, 2000; Nigg et al., 2002). Another
advantage of monitoring intervention fidelity with a structured instrument is that the resultant
measure can be used as a variable to evaluate the program outcome (Calsyn, 2000; Nigg et al.).

Two health promotion projects with school children funded by the National Cancer Institute
exemplify the impact of monitoring intervention fidelity on study outcomes. Both projects
involved elementary school children who were provided with curricula designed to increase
fruit and vegetable consumption. The Gimme 5 project attained a 0.2 increase in daily servings
of fruits and vegetables consumed as compared to the 1.68 increase in daily servings attained
by the High 5 project (Baranowski et al., 2000; Davis et al., 2000; Reynolds et al., 2000).
Classroom monitoring revealed that only 51% of the fourth grade curriculum and 46% of the
fifth grade curriculum was actually delivered in the Gimme 5 project (Davis et al.), which is
in stark contrast to the 90% of the curriculum delivered in the High 5 project (Reynolds et al.).
By using standardized evaluation instruments and procedures that incorporate essential
components of the interventions, these research teams were able to evaluate the efficacy of
their interventions to effect behavioral change in the children and the school environments
(Calsyn, 2000).

Sexual Health Intervention Monitoring

Every session of the sexual health intervention was monitored by a group co-leader who
audiotape-recorded the session. In addition, the co-leader took notes and completed a checklist
that included the specific topics to be covered in that day's session. The checklist was developed
to reflect the conceptual framework and to insure that each topic was covered as detailed in
the intervention manual. After the session, the co-leader listened to the audiotape and reviewed
the checklist to verify that topics had been covered as outlined in the manual. In this manner,

J Spec Pediatr Nurs. Author manuscript; available in PMC 2007 April 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Horner et al.

Page 7

variance from the planned intervention could be quickly identified before the next session
where it could be rectified as needed (Dumas et al., 2001).

Participant evaluation for the group sessions was included in the process evaluation by having
the participants complete an evaluation form after every two sessions. The participant
evaluation also served to track the content delivered by the interventionists. Team meetings
were held weekly after the first and second intervention sessions to provide feedback on the
interventionists' adherence to the intervention manual (Waltz, Addis, Koerner, & Jacobsen,
1993). As the interventionists displayed greater ease and skill with leading groups, these team
meetings tapered off to monthly rather than weekly meetings.

Intervention-Monitoring Instruments

Intervention-monitoring instruments can use quantitative and qualitative criteria with general
process items, specific content items, or a combination of both (Dumas et al., 2001). These
fidelity measures can have dichotomous scales (present/absent), ordinal scales (none, adequate,
excellent), or rating scales that require considerable inter-rater training and evaluation of inter-
rater reliability (Dumas et al.; Orwin, 2000; Santacroce et al., 2004). For example, in the asthma
management intervention, an intervention-monitoring guide was used to verify that the
children's class content was covered and that the interactions that took place in each session
were supportive of the children's learning. The guide has 12 items that address (a) the class
topic, including the content to be covered, materials used, and length of time for topics; and
(b) the children's responses in terms of their interest in the topic, participation in session
activities, and whether their questions were asked and answered. Each item was assessed with
a 3-point ordinal scale with 1 for “not covered,” 2 for “adequately covered,” and 3 for
“excellently covered” as the rating scale. Ratings of “adequately covered” and “excellently
covered” both indicate that the content presented was accurate and complete; the distinction
between the two ratings is a quality difference in the instructor's communication style in
presenting information and responding to the children in the class. Such a qualitative
assessment is very useful for providing feedback to the instructor.

The procedure for intervention monitoring had a member of the research team visit 5 of the 16
class sessions for every lay teacher and observe those sessions. The monitor would score the
observed session for class-objective adherence. The scores for each item were summed
(possible range of 12-36) and yielded an instructor's score for that day. All items that the
monitor rated as “not covered” were reviewed with the teacher before the next class session.
The scores for the five monitored sessions can be summed and averaged for each teacher and
this becomes an intervention score for each child in the teacher's group. This intervention score
becomes one of the variables in evaluating the study outcomes (Santacroce et al., 2004). In this
way variance between interventionists can be addressed as another element of intervention
efficacy. This is critical if the researcher wants to assert that significant study outcomes were
due to the intervention and not due to some other unmeasured factor (Bellg et al., 2004).

Including measures of intervention fidelity in the outcome analyses enables the researcher to
sort out the variance in outcomes that are due to non-adherence or partial adherence to the
intervention design (Bellg et al., 2004). These are measures of the dosage effect or how much
of the intervention was actually delivered to the different participants (Santacroce et al.,
2004). As such, the intervention fidelity data can contribute to refining the intervention design
in future studies (Bellg et al.; Nigg et al., 2002). Monitoring measures may, themselves,
constitute data that can be analyzed to determine dosage effects. Information from monitoring
instruments can also be used in the data interpretation phase of an intervention study and for
helping the investigator to interpret expected or unexpected outcomes of the intervention.
Monitoring data may provide an objective measure of the validity of the intervention.
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Conclusion

Evaluation of intervention fidelity is a key element of the study design. It must be addressed
early in study development to yield useful processes and instruments for ongoing evaluation
of the intervention, both during and after the study is implemented. As Nigg and colleagues
(2002) point out, “verification of treatment fidelity is integral to both the interpretation and
generalization of the research findings” (p. 674). These early decisions about the use to be
made of intervention fidelity evaluation (e.g., monitoring and feedback for interventionists, or
statistical factor) will enhance the quality of the study (Bellg et al., 2004). Furthermore, as the
study proceeds and data are gathered and analyzed, this analysis can contribute to the planning
of future interventions. For example, the number of sessions attended by a participant
(Santacroce et al., 2004), the amount of content delivered (number of topics covered:
Baranowski & Stables, 2000), and even participant satisfaction with the intervention can be
measured and incorporated into the outcome evaluation (Burke et al., 2004).

Intervention fidelity is an integral component of the study design. Validity of the outcomes of
intervention studies is based in large part on the degree to which the intervention fidelity is
maintained and evaluated (Kerns & Prinz, 2002). Attention to the internal validity of the study
procedures can strengthen confidence that the study outcomes are indeed related to the
intervention.

How Do | Apply This Information to Nursing Practice?

This information is pertinent for research studies and clinical service projects where
interventions are provided to participants or consumers and data are collected pertaining to
the impact of the intervention on some selected outcomes. As nurses plan their interventions,
manuals or instructor guidelines need to be developed, training sessions for the
interventionists planned, and intervention-monitoring tools selected or adapted for use with
the project. Generally, many people are involved in implementing these projects, and the
nurse planners need to demonstrate the effectiveness of their interventions to the persons
or groups who funded the project, to their colleagues and supervisors, and other healthcare
professionals. Incorporating strategies for maintaining and enhancing intervention fidelity
as the intervention is delivered standardizes the intervention, reduces deviations from the
plan, and increases confidence in the integrity of the project outcomes. Equally important
is the need to report procedures used and findings of intervention fidelity monitoring in
presentations and written reports of these projects. Reports that include results of
intervention monitoring are useful to consumers of research as they evaluate the efficacy
of an intervention and assist them in deciding on whether or not to adopt the intervention
for their clinical practice.
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