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Implications
Practice: These methods and tools can be used 
in the field to identify core functions and forms 
of existing evidence-based interventions (EBIs) to 
promote adaptation that preserves the effective-
ness of EBIs.

Policy: Policymakers who want to ensure that 
adaptation efforts preserve interventions’ effect-
iveness and programs could consider further 
testing and refinement of these methods to iden-
tify core functions and forms.

Research: Future research is needed to thor-
oughly test and expand upon these methods for 
use in broad contexts.
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Abstract
Adaptation of existing evidence-based interventions (EBIs) 
to improve their fit in new contexts is common. A critical first 
step in adaptation is to identify core functions (purposes) and 
forms (activities) of EBIs. Core functions should not be adapted 
as they are what account for the efficacy of EBIs. Despite 
their importance, core functions are rarely identified by EBI 
developers; methods for identifying them post hoc are lacking. 
We present a case study of theory-based methods for 
identifying core functions and forms post hoc. We developed 
these methods as the first step in a larger effort to adapt an 
existing EBI to improve the timeliness of referrals to hospice 
to a new patient population and care setting. Our methods 
were rooted in the Planned Adaptation Model (PAM). Through 
our case study, we developed six steps for identifying core 
functions and forms, as well as accompanying tools and 
methods. Our case study further operationalized PAM in several 
ways. Where PAM offered guiding tenets for identifying core 
functions and forms (review existing EBI materials, conduct 
primary data collection, and identify the theory of change), we 
produced specific tools (interview guides and codebooks) and 
methods (sampling approaches and analytic methods). Our 
case study extended PAM with the addition of two steps in the 
process of identifying core functions and forms: (a) identifying 
the usual care pathway, including barriers to the outcome of 
interest encountered in usual care, and (b) mapping EBI core 
functions onto an extant theory. Identifying core functions and 
forms is a critical first step in the adaptation process to ensure 
adaptations do not inadvertently compromise the efficacy or 
effectiveness of the EBI by compromising core functions. Our 
case study presents step-by-step methods that could be used 
by researchers or practitioners to identify core functions and 
forms post hoc.
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BACKGROUND
Reproducing the level of effectiveness demonstrated 
in trials is critical when moving an evidence-based 
intervention (EBI) into practice. Historically, fidelity 
to EBI protocol was considered paramount for re-
producing effectiveness; adaptations were viewed 

as threats to effectiveness [1–5]. Increasingly, re-
searchers and practitioners recognize that adapta-
tions can promote effectiveness by improving fit 
between the EBI and new contexts (e.g., new organ-
izations and patient populations) [6–8]. In this view, 
attention shifts from preserving perfect fidelity to 
making adaptations that improve fit between EBIs 
and context [1, 7, 9–13]. To achieve this goal, speci-
fication of an EBI’s core functions and forms is crit-
ical as core functions are the underlying principles 
that make the EBI effective and, thus, should not be 
adapted. Despite their importance, core functions 
are rarely specified by intervention developers as 
part of intervention testing [14]. Moreover, methods 
for identifying core functions post hoc are lacking. 
Thus, in this paper, we identified core functions and 
forms of an existing EBI and present a case study of 
the methods we used to identify core functions and 
forms of the EBI post hoc.

In the Background, we describe the intervention 
and the concepts of core functions and forms. In the 
Methods section, we describe the tools that we de-
veloped to identify core functions and forms so that 
others can use and refine them. Given that most 
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EBI developers and evaluators do not clearly iden-
tify core functions and forms in publications or EBI 
materials [14], the Results section presents the core 
functions and forms along with other related outputs 
(usual care pathway and theory of change) for our 
EBI. Although specific to our case study, our results 
can serve as a model for how researchers and prac-
titioners could report core functions and forms. In 
the Discussion, we offer recommendations for future 
use based on lessons learned from this case study, 
explore in more detail the applications of core func-
tions and forms in practice, and discuss how we used 
core functions and forms identified in this research 
to adapt our EBI.

Intervention
Hospice care offers proven benefits to terminally ill 
patients, including improved quality of life and de-
creased physical and psychosocial symptom burden 
[15, 16]. Despite this evidence, fewer than half of 
Medicare decedents die on hospice services [17]. 
Furthermore, the median length of stay for those 
who do use hospice is 24 days, falling short of the 
expert-recommended 3 months [17–19]. A primary 
reason for underutilization is delayed referrals from 
the physician who makes the terminal diagnosis; 
physicians may be hesitant to refer seriously ill pa-
tients to hospice for fear of bringing up hospice 
“too early,” lack of training in compassionate dis-
cussion of bad news, and/or difficulty in accurately 
predicting a prognosis of 6 months or less [20–23].

Some evidence, however, demonstrates effective 
methods for overcoming these barriers. Casarett et 
al. developed an intervention for nursing home resi-
dents to improve physician referrals to hospice [24]. 
The Casarett et al. intervention (herein “Casarett 
EBI”) used a three-question screening tool to elicit 
nursing home residents’ care goals, preferences, and 
needs; responses to these questions were used to 
identify patients potentially appropriate for hospice. 
If a patient screened positive, a referral to hospice 
was initiated. The intervention improved hospice re-
ferral and election rates by 19 percentage points in 
a randomized controlled trial (RCT) [24]. Although 
the intervention was found to be efficacious, it was 
limited in reach because it was developed and tested 
only for nursing home residents. Nursing home resi-
dents comprise 19% of U.S. hospice patients com-
pared to the 51% of hospice patients who receive 
hospice services in home- and community-based set-
tings [25]. Thus, to improve its reach and impact, 
we adapted the Casarett EBI for use in home health.

Core functions and forms
As a first step in adapting the Casarett EBI, we sought 
to identify the core functions and forms of the interven-
tion. As noted in the Patient-Centered Outcomes 
Research Institute’s (PCORI’s) standards for the 
study of complex interventions [26] and elsewhere 

[27, 28], core functions relate to the underlying 
mechanisms of change that make an intervention 
effective. They articulate the purpose intervention 
activities serve and how the intervention’s activities 
work to produce desired outcomes. As they describe 
how changes in outcomes are being achieved, core 
functions are closely related to an intervention’s 
theory of change [14, 29, 30].

Core functions are distinguished from forms, 
which are the specific intervention activities that 
carry out core functions. In short, core functions ex-
plain the purpose of intervention components (why 
it matters and how it produces change), while form 
denotes activities (who is doing what, when, where, 
and how; note that although other research in the 
field uses the term “core components” [the essen-
tial EBI components that make an EBI effective and 
should not be adapted] and “adaptable periphery” 
[components that can be adapted without comprom-
ising effectiveness because they are not necessary to 
produce desired outcomes] [15–17], we have used 
the terms “core functions” and “forms” to align with 
recent PCORI methodology standards for the study 
complex interventions [12], as well as recent pub-
lications which advocate for use of core functions 
and forms instead of core components and adapt-
able periphery [13]). For example, in considering an 
intervention that is a reminder to a clinician to com-
plete a specific care process, one core function of the 
intervention could be that the reminder is not easily 
dismissable/ignorable, the purpose of which is to 
ensure that the reminder is seen and acknowledged 
by the clinician. To fulfill this core function, a form 
could be that the electronic health record requires 
the clinician to acknowledge the reminder and enter 
meaningful data before the reminder can be closed 
and the clinician can move on to the next step in the 
clinical workflow.

Clearly defining core functions and forms is a 
critical first step in the adaptation process as core 
functions should not be adapted since changing or 
removing them challenges the integrity of the inter-
vention. On the other hand, forms can be adapted 
to an individual setting or context as multiple forms 
may serve a single function [27]. In the example 
above, “not easily dismissable/ignorable” may take 
any number of forms given a specific organization’s 
context. For example, an organization that uses 
paper-based medical records will have a different 
form to fulfill the function of “not easily dismissable/
ignorable” than an organization using an electronic 
health record. For a paper-based organization, the 
form chosen could be brightly colored insert sheets 
at the front of each paper medical record; although 
different than the electronic health record form, it 
still fulfills the same core function.

Adaptation at the form level allows flexibility for 
organizations to tailor an intervention to their con-
text and, as long as the adapted form still fulfills 
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the core function, such adaptations should improve 
intervention-context fit while minimizing the risk of 
compromising the effectiveness of the intervention. 
In this sense, knowing core functions and forms is 
necessary but insufficient for adaptation. One must 
also map forms to core functions to know which 
forms are related to which core functions [27]. This 
allows researchers and practitioners to ensure that 
any adaptations to form are still fulfilling the related 
core function and ensures that there are forms to ful-
fill every core function.

In research, forms are often clearly defined 
through intervention protocols and manuals. Less 
often specified are core functions of interventions 
[14]. Less common still is explicit mapping of forms 
to core functions to show which intervention forms 
(activities) are related to which core functions. This 
gap in the literature has resulted in unclear guidance 
on how best to identify core functions and forms and 
how to report and use them in adaptation.

METHODS

Theoretical framework
Our overall approach was based on the Planned 
Adaptation Model (PAM) [31]. We selected PAM 
because of its high level of specificity regarding the 
adaptation process. PAM includes four phases in 
the adaptation process (Fig. 1); Phase 1 focuses on 
identifying core forms and functions by specifying 
the theory of change, which is closely related to core 
functions and specifying all activities of the EBI (i.e., 
forms). We used the guiding principles from PAM to 
identify the theory of change and activities; we then 
used data on the theory of change and activities to 
identify core functions and forms. Finally, we engaged 
in a mapping process to map forms to core functions.

Procedures
The six steps below comprise the approach we took 
to identify core functions and forms of the Casarett 
EBI. Researchers and practitioners may find these 
methods from our case study helpful in identifying 
core functions and forms of other interventions.

Step 1: review existing materials 
The first step was to review existing EBI materials to 
determine whether core functions and forms or the 
theory of change had already been specified. To com-
plete this step, we searched for available published 
and gray literature on the Casarett EBI. We identi-
fied one existing public data source: the publication 
of the RCT that originally tested the Casarett EBI 
[24]. This publication did not include a clear descrip-
tion of the core functions or the theory of change. We 
contacted the research team for a copy of the inter-
vention protocol, which was not publicly available. 
The intervention protocol listed all forms (activities) 
but did not map them back to core functions as the 

core functions had not been specified. We reviewed 
existing materials (publication and protocol) to 
guide the development of the semistructured inter-
view guide that we used in Step 2.

Step 2: develop semistructured interview guide
Because existing materials for the Casarett EBI 
did not specify the core functions and their related 
forms, we conducted semistructured interviews with 
those involved in the development and initial testing 
of the Casarett EBI to identify its core functions 
and forms. Our interview guide covered four main 
topics: (a) usual care pathway, including barriers to 
the outcome of interest, (b) EBI theory of change, (c) 
forms (activities) of the EBI, and (d) core functions 
of the EBI. Topics 2–4 were recommended by PAM; 
we included Topic 1 as an icebreaker to help partici-
pants feel comfortable and jog their memory about 
the context for the intervention. That said, Topic 1 
ultimately proved crucial to analysis (see Results).

Across all topics, we phrased questions in 
layperson’s terms within the context of the EBI. 
For example, instead of asking “what are the mod-
erators in this intervention’s causal pathway?” we 
asked, “was there anything about the nursing home 
setting that may have boosted (or limited) the suc-
cess of the intervention?” We employed this strategy 
because our interview participants were primarily 
clinical researchers and practitioners who were un-
familiar with theory-specific terminology. We also 
included frequent probes throughout the interview 
guide to elicit the principles underlying the theory 
of change and core functions. For example, if a re-
spondent stated, “the intervention made clinicians 
feel more comfortable discussing hospice,” we 
probed for reasons why to better understand the 
theory and purpose behind the EBI. Example inter-
view questions for each interview topic are listed in 
Table 1. Supplementary Additional File 1 contains 
an updated interview guide, which we refined after 
conducting our interviews. Because the RCT of the 
Casarett EBI occurred ~10 years earlier, we sent a 
one-page description of the intervention based on 
the publication [24] to interview participants prior 
to interviews to refresh their memory.

Step 3: recruit interview participants
Our sampling frame included all six authors on the 
Casarett EBI RCT publication [10]. These authors 
represented a variety of roles, including the lead devel-
oper of the intervention, members of the RCT study 
team (e.g., research assistant and statistician), and staff 
from the clinical sites who participated in the RCT.

Step 4: conduct interviews 
We conducted interviews during a 3 month period 
between April and June 2017. Interviews were con-
ducted by the lead author (A.K.) via telephone or in 
person. All interviews were between 20 and 60 min.

http://academic.oup.com/tbm/article-lookup/doi/10.1093/tbm/ibz178#supplementary-data
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Step 5: analyze interview data
Interviews were audio-recorded, transcribed ver-
batim, and analyzed using template analysis, which 
allowed us to identify a priori and emergent themes 
[32]. We developed the initial codebook based on 
a priori themes, which included the key topics and 
subtopics from the interview guide (Table 1). We 
used the literature [30, 31, 33] to develop the def-
initions of key constructs in our codebook. Using 
interview data, we developed coding rules to further 
operationalize and distinguish among each code. 
Select coding definitions and examples are pre-
sented in Table 2; the final codebook is presented 
in Supplementary Additional File 2. Two authors 

(A.K. and E.H.) coded all interviews; following our 
initial independent coding, A.K. and E.H. reviewed 
coding results and discussed discrepancies until 
consensus was reached. After coding, three authors 
(A.K., S.B., and E.H.) interpreted coded data to de-
velop themes and final outputs.

Overall, we conducted our analysis in phases—we 
coded data for each topic in the interview (i.e., usual 
care pathway, EBI theory of change, EBI activities, 
and core functions and forms). We then interpreted 
coded data to develop several outputs. We coded 
data for the usual care pathway first, followed by 
the theory of change, forms (activities), and core 
functions. Once all data were coded, we interpreted 

Phase 1: 
iden�fy core 
func�ons and 
forms

•Review 
original EBI 
protocol and 
theory of 
change or 
consult with 
EBI 
developers 
to iden�fy 
mechanisms 
of 
change(funct
ions)  and 
ac�vi�es 
(forms)

Phase 2: 
iden�fy 
context 
differences

•Consult with 
stakeholders 
(EBI 
developers 
and target 
audience of 
adapted EBI) 
to iden�fy 
differences 
between old 
and new 
context

Phase 3: make 
adapta�ons

•Make 
adapta�ons 
to form as 
necessary, 
but ensure 
that adapted 
forms s�ll 
fulfill core 
func�ons

Phase 4: 
evaluate 
adapted EBI

•Test and 
evaluate 
outcomes of 
adapted EBI

Fig 1 | Planned adaptation model.

Table 1| Example interview questions for each major topic area

Topic Selected example interview questions

Topic 1: usual care pathway, including 
barriers to outcome of interest

• � Irrespective of the intervention, based on your experience, can you describe 
barriers to hospice referral you often see or encounter in practice?

Topic 2: evidence-based intervention 
(EBI) theory of change 

• � How does the intervention help fix the barriers you described (if at all)? 
• � What was driving the success of the intervention? 

Topic 3: EBI activities (forms) • � Who were the study staff that carried out the intervention activities? Did they 
have any qualifications required to perform these activities (e.g., prior experi-
ence with nursing home patients or hospice)? 

• � Where were the screening conversations held? (via phone? In person at the 
nursing home?) 

• � What was the physician’s role beyond certifying the prognosis of 6 months or 
less and authorizing a hospice referral, if anything? 

Topic 4: core functions • � Which EBI activities contributed most to the success of the intervention? Probe: 
what about it was essential—e.g., who is conducting the activity; mode of ac-
tivity (in person vs. written)? 

• � In an adapted intervention, which activities/principles would you maintain at all 
costs and why?

http://academic.oup.com/tbm/article-lookup/doi/10.1093/tbm/ibz178#supplementary-data
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coded data to identify the usual care pathway, EBI 
theory of change, and core functions. The final step 
in our interpretation process was to map forms to 
core functions.

Our strategy for identifying core functions was 
to review the data coded as the theory of change 
and core functions to look for the mechanisms of 
change behind the intervention and the purpose 
intervention activities served. With core functions 
specified, we then reviewed the data coded as EBI 
forms (activities) and engaged in group discussion 
to map forms to the core functions they fulfilled. To 
complete this mapping process, three authors (A.K., 
E.H., and S.B.) discussed as a group the following 
question: Does this form (activity) operationalize 
one of the core functions? If so, the form (activity) 
was considered related to a core function; if not, it 
was considered unrelated to a core function.

Step 6: map core functions onto extant theory from the 
literature 
Because the Casarett EBI was not developed using a 
theory-based approach, we developed our own theory 
of change based on a qualitative approach described 
in Steps 1–5. From this theory of change, we were able 
to identify core functions and forms of the Casarett 
EBI. However, given that the Casarett EBI was not 
theory based and the core functions we identified 
were identified post hoc via a qualitative approach 
and not verified empirically, we added an additional 
step to PAM to help validate the theory of change 
and core functions we identified. To help validate the 
core functions, we searched for an existing theory that 
aligned with the Casarett EBI core functions. If our 
core functions were supported by an existing theory, 
this could improve our confidence in the core func-
tions as valid mechanisms of change. This additional 
step extends the utility of PAM for interventions that 
lack a theory base; for EBIs that are theory based, this 
additional step may be unnecessary.

To identify a related theory of change, we used 
the following process: first, we considered the level 
of change of the intervention (e.g., individual, group 
and team, or organizational level) and the type of 
change (e.g., change in habit, cognitive perception, or 
health behavior) to narrow down a field for the theory 
search. Based on our EBI (individual-level interven-
tion designed to change the cognitive perception of 
a health-related conversation), we chose to search for 
theories within psychology, a field that seeks to under-
stand cognitive phenomena at the individual level. 
Within the selected general field, we then searched for 
theories with similar constructs and levers of change 
to the core functions we had identified.

RESULTS
We interviewed five of the six original research team 
members; we analyzed interview data using the 

process described above, and the main outputs from 
our analysis were: (a) usual care pathway, including 
barriers to change, (b) EBI theory of change, (c) de-
scription of the core functions and forms, and (d) 
mapping little-t theory of change onto extant Big-T 
theory of change. We present each of these outputs 
for our case example to serve as a model for how 
these types of results could be presented.

Output 1: usual care pathway, including barriers
For the usual care pathway, we developed a visual 
(Fig. 2) and a text description. By outlining the bar-
riers to change that a well-designed intervention 
should address, the usual care pathway provided a 
clear foil for the EBI theory of change and core func-
tions and forms. In this sense, for EBIs that are not 
theory based, outlining the usual care pathway can 
help in developing a theory of change as they show 
the barriers in usual care/practice that the interven-
tion should be working to address. For our context, 
we identified two main barriers to hospice referral 
that lie on the usual care pathway: (a) waiting for a 
precipitating event before discussing hospice and 
(b) discomfort with the “hospice talk” (broaching 
hospice as a potential care option with the patient). 
These two barriers (represented by hexagons in 
Fig.  2) were interrelated, causing a negative feed-
back loop (also represented by a hexagon in Fig. 2) 
that further exacerbates delays in hospice referral. In 
our theory of change, we were able to show how the 
EBI addressed these barriers and negative feedback 
loop.

Output 2: EBI theory of change
For the theory of change, we developed a text de-
scription for the primary and secondary causal path-
ways in the theory of change (Table 2). In short, 
the Casarett EBI’s causal pathways removed the 
barriers identified in the usual care pathway by re-
framing the conversation about hospice entirely. 
The Casarett EBI shifted the conversation from one 
about hospice to one about care goals, needs, and 
preferences more generally. Clinicians felt equipped 
and comfortable discussing care goals, needs, and 
preferences and, thus, no longer avoided or delayed 
these conversations. Additionally, the Casarett EBI 
screening questions were built into regular clin-
ical workflows and asked of all eligible patients. 
This standardized the timing of the conversation, 
eliminating the second barrier encountered in usual 
care—reliance on a precipitating event to recognize a 
patient as potentially appropriate for hospice.

Output 3: description of core functions and forms
Ultimately, we found that the causal pathways from 
the theory of change formed core functions of the 
Casarett EBI. With the core functions outlined, we 
then delineated which EBI forms (activities) fulfilled 
which core functions (Table 3). Three authors (A.K., 
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E.H., and S.B.) made this determination by engaging 
in group discussion to evaluate each activity to de-
termine whether it fulfilled a core function.

As noted in Table 3, we identified two core func-
tions of the Casarett EBI. These core functions were 
directly derived from the causal pathways in the 
theory of change and included how the conversation 
is introduced/framed (framed as a conversation about 
care goals, needs, and preferences, not a conversa-
tion about hospice, which made the conversation 
something clinicians felt comfortable discussing and 
would not delay) and standardizing the conversation 
in some way (i.e., clearly specifying an eligible patient 
population and timeframe for initiating the conver-
sation to avoid reliance on clinical judgment and a 
precipitating event, which delays the conversation). 
Because the Core Function 1 was about the frame of 
the conversation (not who was asking the questions 
or whether questions were asked in person or via 

phone), we determined that the forms (activities) re-
lated to Core Function 1 were those related to how 
the conversation was introduced, which was detailed 
in the script of the intervention protocol. Because 
Core Function 2 was about the act of standardizing 
the timing of the conversation and patient eligibility 
criteria, we determined that the related forms (activ-
ities) were how the conversation was standardized 
(i.e., patient eligibility criteria, which for the Casarett 
EBI was all nursing home residents randomized to 
the treatment group who met all other study inclusion 
criteria) and the timing of the screening conversation 
(which for the Casarett EBI was after letters were sent 
to each resident’s surrogate notifying them of eligi-
bility for the study). All other forms (activities) de-
tailed in the Casarett EBI protocol were considered 
forms unrelated to any of the two core functions (e.g., 
who asked the screening questions and how, the exact 
wording of the screening questions, and internal 

START
Patient with life-limiting,
terminal condition: The

pathway to hospice referral in
usual practice starts with a

patient who has a life-limiting
terminal condition. Terminal

conditoin alone usually
insufficient to refer a patient
to hospice. A decision to refer
is usually based on diagnosis,
plus some other factor (needs,

care goals)

RECOGNITION OF PATIENT AS
POTENTIALLY APPROPRIATE

FOR HOSPICE
In usual practice, a clinician
recognizes a patient as
appropriate for hospice

through some combination of
patient having a terminal
diagnosis and a “need” for
hospice. Identifying a “need”
is usually reactionary, after a
precipitating event, unless the
patient voices a preference for
hospice/palliative approach.

THE HOSPICE TALK:
Once clinician

recognizes patient as
potentially appropriate, the

clinician initiaties a
conversation with the patient
where hospice is presented as

a care option.

END: REFERRAL TO HOSPICE
After the “hospice talk” the
clinician will refer the patient
to hospice and patient will

proceed with election process,
as ready.

BARRIER: WAIT FOR
PRECIPITATING EVENT

Precipitating event occurs, such
as a change in prognosis or rapid
decline. Recognition of patient as
appropriate for hospice delayed
until precipitating event occurs.

BARRIER: AVOIDANCE/DELAY OF
THE “HOSPICE TALK”:

Even if clinician thinks patient is
apporpriate, clinician may avoid the

talk for a variety of reasons,
including fear of how patient will

react, general discomfort in
delivering bad news/talking about
death, fear of bringing up hospice

‘too early’.

NEGATIVE FEEDBACK LOOP:
Desire to avoid conversation causes

clinician to second guess
determination of whether patient is
truly potentially appropriate for

hospice; reinforces tendency to wait
for precipitating event to recognize
patient as potentially appropriate.

Fig 2 | Usual care pathway visualization.

Table 2| Theory of change for Casarett evidence-based intervention (EBI)

Component of theory of change Results

Primary causal pathway • � “Don’t lead the conversation by mentioning the “h” word [hospice], end the conver-
sation by talking about hospice as a solution to self-identified needs”*: Reframing 
of the conversation from one about death and hospice to be about patient’s needs, 
goals, and preferences. For patients who “screened positive,” hospice was pre-
sented as a solution to the patient’s specific needs, goals, and preferences that they 
had expressed during the screening.

Secondary causal pathway • � “It allows for the potential to identify people who need hospice sooner…by…having 
these conversations about care goals, preferences, and needs without there being 
a precipitating event”*: Integrating the reframed conversation into usual care via 
standardized patient eligibility criteria for having the conversation and standardized 
timing of the conversation lessens the tendency to wait for a precipitating event 
(e.g., decline in clinical status and change in prognosis) to identify someone as 
needing hospice, improving timeliness of referrals to hospice. 

*Quote from semistructured interviews.
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workflow for how physicians were contacted to au-
thorize referral to hospice).

Output 4: mapping EBI core functions onto existing theory
We were able to successfully map constructs from 
our core functions onto an existing theory: Lazarus’ 
Transactional Model of Stress and Coping [34–36] 
(see Fig. 3). Ultimately, the notion that the primary 
causal pathway/core function behind the interven-
tion was that it reframed the conversation as some-
thing clinicians felt comfortable discussing was 
supported by Lazarus’s theory, which states that 
when individuals feel they are equipped to handle 
a stressor, they take action instead of avoiding the 
stressor. We considered a range of other individual 
psychology theories [37–39] and ultimately selected 

Lazarus’s theory because of its congruence with our 
core functions. Moreover, Lazarus’ theory has been 
validated in several studies, increasing our confi-
dence that our core functions are legitimate [35, 36, 
40–43]. Although outputs from the mapping exer-
cise are not used in the adaptation process, we be-
lieve that they are important outputs for EBIs that 
are not theory based as they help validate core func-
tions by aligning them with existing theory.

DISCUSSION

Methods for identifying core components
This paper fills an important gap in the current lit-
erature by providing as a case study a step-by-step 
guide—including methods, tools, and recommenda-
tions—for identifying core functions and forms post 

Fig 3 | Mapping evidence-based intervention core functions onto existing theory.
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hoc. Although PAM provided a general checklist of 
what is needed to identify core functions and forms 
(e.g., develop the theory of change and establish 
intervention activities) and suggested some overall 
methodological approaches (e.g., primary data col-
lection from intervention developers), specific tools 
were lacking. The methods we developed comprise 
six concrete steps for identifying core functions and 
forms, and each step is accompanied by specific tools 
(e.g., interview guides and codebooks). Although our 
methods may not address nuances of all situations 
(e.g., situations where an EBI has been tested multiple 
times and researchers gather conflicting information 
on what might comprise core functions and forms), 
we believe they offer a starting point to contribute to 
a growing field of research on identifying core func-
tions and forms of interventions. Through our case 
study, we were able to develop several preliminary 
recommendations for applying these methods and 
tools, both relating to data collection and analysis (see 
Table 4). As researchers and practitioners apply these 
methods in the field in the context of other interven-
tions, we welcome refinement of both the methods 
and our preliminary recommendations.

This paper explored the concept of core functions 
and forms, which is a recent departure in the field 
from “core components” (and related terms, such as 
“active ingredients”) and “adaptable periphery” [13, 
14, 26, 27, 29, 30]. This paper is one of the first to 
explore and apply this new terminology in depth, 
including how to identify core functions and forms 
and apply them in adaptation process. Based on our 
case study, we developed a figure to conceptualize 
the inputs, throughputs, and outputs of identifying 
and reporting core functions and forms (Fig. 4). As 
detailed in Fig. 4, there were several important in-
puts we sought out to identify core functions and 
forms, including EBI protocols and EBI logic models 
and/or theories of change. These inputs fed directly 
into the specification of core functions and forms of 
EBIs. Once core functions and forms had been spe-
cified, we used a mapping process described else-
where [27] to map forms to core functions to denote 
related and unrelated forms. Ultimately, this map-
ping process produced an output of core functions 
and related forms, as well as unrelated forms (other 
activities of the intervention that contribute to its 
functioning but are unrelated to any specific core 
function). In our example, related forms included 
the script in the Casarett EBI protocol that intro-
duced/framed the conversation, as well as how the 
timing and eligible patient population were stand-
ardized (all nursing home residents not already on 
hospice; screening conversations should take place 
after mailers were sent). Unrelated forms included 
who was initiating the conversation, the mode of the 
conversation (in person vs. telephone), etc.

More research is needed on related and unre-
lated forms to discern the reason behind unrelated 

forms, as well as whether unrelated forms are neces-
sary activities for organizations to invest in as part of 
EBI implementation. For example, it could be that 
most interventions will have related and unrelated 
forms and that unrelated forms are activities that are 
needed for the intervention but do not fulfill a core 
function (similar to how pharmaceutical drugs con-
tain active and inactive ingredients, both of which 
are necessary but only active ingredients have a 
therapeutic effect). On the other hand, unrelated 
forms may signal potential issues with the specifica-
tion of core functions in that unrelated forms could 
point to “missing” core functions.

Relevance for adaptation
As noted in Fig. 1, clear specification of core func-
tions and forms is a critical first step in the larger 
adaptation process. Clear specification of core 
functions and forms gives those who are adapting 
a clear sense of what is driving the success of the 
EBI. In this sense, clearly specified core functions 
serve as a checkpoint for adapting forms by allowing 
those adapting EBIs to answer the following ques-
tion: does the proposed adapted form still fulfill 
its related core function? In our adaptation of the 
Casarett EBI, clear specification and mapping of 
core functions and forms were crucial in fulfilling 
subsequent steps in the adaptation process. After 
identifying core functions and forms as described 
here, our team then engaged in a stakeholder-driven 
process for identifying potential adaptations that 
would be needed to carry the intervention from the 
nursing home to the home health setting. Specifying 
core functions and delineating which forms fulfilled 
which functions allowed us flexibility in adapting 
forms without compromising core functions of the 
Casarett EBI. For example, major adaptations we 
made to the Casarett EBI included changing eli-
gibility criteria to make the intervention more ap-
propriate for the home health patient population 
(screened only high-risk or frail patients instead 
of all patients). Because the original Casarett EBI 
protocol was for an RCT where research study staff 
carried out all activities, we also had to adapt who 
was delivering the intervention so that it could be 
delivered by home health staff as part of usual care 
instead of research staff.

In deciding which adaptations to make, map-
ping of core functions and forms was crucial in our 
decision-making process. For each potential adapta-
tion, we first discussed whether the adaptation was 
to a form that was related or unrelated to a core func-
tion. If we were adapting a related form, we then had 
to discuss whether the adapted form still fulfilled the 
related core function. If it did not, we had to rethink 
the adaptation to see if there was a way we could 
adapt form to improve fit but still maintain the ful-
fillment of the core function. Had we not outlined 
and mapped core functions and their related forms, 
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we would not have had an in-depth understanding of 
our boundaries for what could be adapted without 
risk to the efficacy of the Casarett EBI.

Mapping core functions to forms also allowed us 
to leave our adapted EBI protocol flexible so that 
individual organizations wishing to implement the 

Table 4| Preliminary recommendations for identifying core functions and forms

Steps Recommendations

Step 1—search for and review existing 
materials

• � Cast a wide net when searching for existing materials—do not limit your search to 
peer-reviewed literature. Relevant materials may be available as gray literature on 
program or funder websites. Personal communications with members of the evidence-
based intervention (EBI) team are also potential sources of existing materials. 

• � Even if core functions and theory of change are not specified in existing materials, ex-
isting materials can prove useful in other ways (i.e., to provide context for the interven-
tion or guide development of primary data collection materials). 

Step 2—develop semistructured inter-
view guide

• � Review existing materials to inform development of primary data collection materials. 
• � Make sure questions are “participant friendly”: avoid jargon in questions, instead, 

provide definitions of terms and phrase questions in the context of your specific 
intervention. 
◯ � For example: Instead of “ what are the moderators of your intervention?” 

ask “were there aspects of xxx intervention (or xxx context) that boosted its 
effectiveness?” 

• � Ask about barriers to the outcome of interest encountered in usual care: this can serve 
as a jumping off point for the rest of the interview, making it easier for participants to 
think about the theory of change and primary causal pathway. Information on barriers 
to change was critical in the analysis phase for specifying the theory of change. 

• � Theory of change: make sure to probe on responses about theory of change. For ex-
ample, if a participant says “I think the intervention works because it makes clinicians 
feel comfortable” probe as to why/how it makes clinicians feel comfortable. This will 
help clearly define the causal pathways. 

• � Core functions: ask about core functions directly, after asking about EBI activities and 
the theory of change. As a lead-in to the questions focusing on core functions, pro-
vide an explanation of what core functions are and why identifying them is important. 
Again, our explanation avoided jargon and framed core functions as the “active ingre-
dients” or “secret sauce” that drove the success of the intervention. We also found it 
helpful to ask several questions about core functions and probe often to ensure re-
spondents were drilling down to “the core” of core functions. 

• � Probe often to ensure you are drilling down to the underlying principles of why certain 
activities were important to the overall success of the intervention. 

• � Consider developing supplemental materials (e.g., short descriptions of the 
intervention’s activities) to distribute to interview participants.

Step 3—recruit interview participants • � Try to maximize heterogeneity in your sampling frame and final sample by recruiting a 
variety of roles (research assistant, statistician, and lead developer) from a variety of 
perspectives (researcher vs. clinician). 

• � Employ snowball sampling to maximize variation in perspectives, especially when one 
perspective (e.g., researcher and clinician) is overrepresented in the sampling frame.

Step 4—conduct interviews • � Use interviews or other bidirectional methods (e.g., focus groups) to allow for probing 
and follow-up questions

Step 5—analyze interview data • � Complete analysis in the following order: 
◯ � Usual care pathway (focusing on barriers to your outcome of interest encountered 

in usual care) 
◯ � Theory of change (primary and secondary causal pathways) 
◯ � Forms (activities) of the intervention 
◯  Core functions 
◯  Mapping forms (activities) to core functions 

• � Identifying the barriers to outcome of interest encountered in usual care is critical to 
clearly elucidating the causal pathways in the theory of change. The barriers to change 
provide a clear “gap” that the primary and secondary causal pathways should (ideally) 
address 

• � The primary/secondary causal pathways in your theory of change will likely form each 
core function. With each core function identified, then review all data coded as forms 
(activities) and discuss whether the activity is related to/operationalizes core function. 
If so, the activity is related to a core function. If not, it is unrelated. 

Step 6—map theory of change onto ex-
tant theory from the literature

• � Helpful in “validating” the “little-t” theory of change and resulting core functions 
• � To identify a relevant Big-T theory, first consider the type of change your EBI is af-

fecting (e.g., individual level and system level). You may have to explore extant, Big-T 
theories from other fields outside of implementation science based on the level of 
change and type of change. For example, person-level change in behavior may point to 
theories from health behavior or psychology; organizational-level change may point to 
theories from sociology or organizational theory. 
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adapted Casarett EBI could further tailor the interven-
tion to their contexts. We used core functions to set 
boundaries in the EBI protocol (see Supplementary 
Additional File 3). For example, in the adapted EBI 
protocol, we left patient eligibility criteria flexible 
in that we left it to individual home health organiza-
tions to decide exactly how they would define “frail 
or high-risk” patients that would be eligible for the 
screening. However, because we had identified core 
functions, we were able to set boundaries around 
adaptation to note that although home health organ-
izations could choose how they would define frail or 
high risk (diagnosis, age, and EHR alerts), they should 
choose a standard definition for eligibility and not rely 
on clinical judgment alone to identify eligible patients.

Limitations
The primary limitation of our research is that our 
methods and tools were developed and tested in 
our single case study, potentially limiting the gen-
eralizability of our methods and resulting recom-
mendations. However, given the paucity of specific 
methods and tools for identifying core components 
in the literature, we believe this paper can serve 

as the foundation for developing a compendium 
of tools for identifying core functions and forms. 
Another limitation was that our data collection was 
based on an intervention that was developed and 
tested over 10 years ago. To mitigate potential recall 
bias, we provided the one-page summary document 
of the Casarett EBI to all interview participants prior 
to the interview. If the participant had not read the 
one-page summary, we provided time at the start 
of each interview to review the material. Without 
prompting, participants stated this one-page docu-
ment was a useful refresher and helped “jog their 
memory” about the intervention. Finally, we did 
not empirically verify the Casarett EBI core compo-
nents we identified. We did, however, map the little-t 
EBI theory of change onto an extant Big-T theory of 
change; this may be a practical core function “check” 
that other researchers could use. Given the fact that 
most intervention developers do not identify core 
components as part of their research, it is likely un-
feasible for those wishing to adapt interventions to 
first identify and empirically verify core components. 
Thus, our method of theory mapping may present a 
more feasible alternative.

Form

Form

Form

Form

Core Function 2

Core Function 1

Core Function 1

Form
related to

Core
Function 1

Form
related to

Core
Function 1

Form
related to

Core
Function 1

Core Function 2

Form

INTERVENTION
PROTOCOL

___________
__________
____________
_________
__________
___________
________

EBI LOGIC
MODEL/THEORY
OF CHANGE

_____________
_______

____________
__________
__________
__________

Form
related to

Core
Function 2

Form
related to

Core
Function 2

Forr
Form

Form

Form

INPUTS THROUGHPUTS

FORMS

CORE
FUNCTIONS

Unrelated Forms

OUTPUTS

Use EBI protocol to establish forms
(activities) and EBI logic model/
theory of change to establish core
functions; if logic model/theory of

change not available, collect
primary data.

Map forms to core
functions.

Final output is core
functions and related
forms, as well as
unrelated forms.

Fig 4 | Process for identifying and mapping core functions and forms.
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Future directions
More work is needed to refine and strengthen the 
methods that we have developed for identifying 
core functions and forms post hoc. As these methods 
are applied and refined by other researchers, a com-
pendium of methods for identifying core functions 
and forms—and methods for adaptation on a larger 
scale—could be disseminated through adaptation 
platforms or toolkits [44]. We also believe that more 
research under the core functions and forms schema 
would move the field forward in helping to define 
what about interventions is “core” and how we can 
conceptualize and apply core functions and forms in 
adapting EBIs.

SUPPLEMENTARY MATERIAL

Supplementary material is available at Translational Behavioral Medicine 
online.
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