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Abstract 

Background: Breast cancer survivorship guidelines with specific recommendations on managing long-term effects are available, but 
uptake in clinical practice remains low. Using the lens of the Theoretical Domains Framework, we aimed to understand key factors 
in guideline-concordant management of long-term effects to inform future implementation efforts in clinical practice contexts.

Methods: As part of a broader survey of oncologists, a theory-guided questionnaire was developed. Oncologists were asked to report 
level of agreement with Theoretical Domains Framework–based statements, current usage and perceived value of survivorship 
resources, and frequency of managing long-term effects in routine care. Data analyses included psychometric assessment of 
the questionnaire, descriptive summaries of theoretical domains and survivorship resources, and multivariable logistic regression 
models.

Results: In total, 217 oncologists completed the Theoretical Domains Framework–based questionnaire; 54% of oncologists reported 
“always or almost always” evaluating physical effects at routine survivorship appointments, while 34% did so for psychosocial 
effects. In regression models, Environmental Context and Resources was the only theoretical domain found to be statistically signifi
cantly associated with “always or almost always” evaluating both physical (odds ratio¼0.29, 95% confidence interval¼ 0.09 to 0.80) 
and psychosocial (odds ratio¼ 0.09, 95% confidence interval¼ 0.02 to 0.35) effects.

Conclusions: Findings support application of the Theoretical Domains Framework in understanding oncologists’ behaviors and per
ceived barriers in managing long-term effects in breast cancer survivors. In future implementation efforts, this theory-informed 
approach can be used to target relevant domains and strategies focused on embedding guideline recommendations in the clinical 
context through structured resources and environmental supports.

Across all types and stages, the 5-year relative survival for breast 
cancer is 91% in the United States (1). The majority of new cases 
occur in women with localized disease at diagnosis (63%), which 
is associated with a 99% 5-year survival rate (2). By 2030, the 
number of breast cancer survivors is projected to reach 5 million, 
representing 23% of total cancer survivors (3,4). As the number of 
long-term breast cancer survivors continues to increase, clinical 
management of chronic treatment, disease-related effects, and 
cancer-related functional impairments has become a high prior
ity (5,6).

Many survivorship guidelines are available to help clinicians 
provide high-quality survivorship care to this population, includ
ing guidelines from the National Comprehensive Cancer Network 
and disease-specific survivorship guidelines developed jointly by 
the American Cancer Society and American Society of Clinical 
Oncology (7,8). These guidelines provide a framework for com
prehensive survivorship care, including surveillance for recur
rence, screening for subsequent primary cancers, assessment 

and management of physical and psychosocial long-term and 
late effects, health promotion, and care coordination, with spe
cific recommendations for the cancer type and patient popula
tion. Effective evidence-based strategies to manage common 
chronic issues in breast cancer survivors, such as peripheral neu
ropathy, lymphedema, pain, cognitive impairment, and meno
pausal symptoms, are described in detail.

Despite these efforts, guideline-informed delivery of survivor
ship care in routine clinical practice has been limited. Known 
challenges in survivorship care delivery include the wide varia
tion in models of care (9), lack of training among both oncology 
and primary care clinicians to address chronic effects (10), 
underuse of multidisciplinary team–based approaches (11), and 
financial barriers (12,13). Incorporating the unique aspects of 
specific cancer types and treatments adds to the complexity in 
routine care. As a result, many breast cancer survivors do not 
receive recommended support for common long-term effects 
(11,14,15). Collectively, these gaps underscore a need for 
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implementation science approaches to facilitate the translation 
of solid evidence into clinical delivery of survivorship care 
(16,17).

To better understand implementation uptake barriers in 
guideline-concordant survivorship care for breast cancer, with 
specific attention on the management of long-term effects, we 
applied the Theoretical Domains Framework (18,19). In imple
mentation science, the application of theories and conceptual 
frameworks is recommended to provide an organizing structure 
for analyzing the interplay between individuals and their envi
ronment and the influence of those interactions on specific pat
terns of behaviors (20,21). Comprising 14 theoretical domains, 
the Theoretical Domains Framework is considered a determinant 
framework because it facilitates a systematic overview of influ
ences on a desired implementation outcome (21-23). In addition, 
the Theoretical Domains Framework has been widely used in 
understanding challenges related to implementing clinical guide
lines and evidence-based recommendations in health-care set
tings (24,25). By assessing determinants through the lens of the 
Theoretical Domains Framework, specific evidence-based strat
egies can be selected to address known barriers, employ potential 
facilitators, and ultimately increase the likelihood of successful 
implementation of a clinical guideline (26-28). In addition, it is 
often not feasible or necessary to address all determinants; 
therefore, a theory-based assessment can help pinpoint high- 
impact targets (22).

In this project, we first conducted a Theoretical Domains 
Framework–guided qualitative study to investigate barriers and 
facilitators to guideline-concordant survivorship care through in- 
depth interviews with medical oncologists and focus groups with 
breast cancer survivors (29). Based on these findings, we then 
developed and administered a survey to a national sample of 
medical oncologists focused on current practice patterns and 
guideline-concordant survivorship care. Key findings from this 
survey have been previously reported and revealed major gaps in 
specific recommendations, such as the provision of survivorship 
care plans, assessment of psychosocial adverse effects, and 
screening for subsequent cancers (30).

As 1 component of the survey, we conducted a theory-based 
assessment of influences on a particular implementation behav
ior of interest: oncologists’ management of long-term effects in 
breast cancer survivors according to clinical guidelines. In this 
article, we present the development and psychometric assess
ment of the Theoretical Domains Framework–guided question
naire and the results from the survey to determine key 
influences on management of long-term effects in breast cancer 
survivors. We then identify potential strategies that can be used 
to improve future implementation efforts in guideline- 
concordant breast cancer survivorship care using a tailored 
approach.

Methods
Development of Theoretical Domains 
Framework–guided survey component
The Medical Oncologist Survivorship Survey study used a 
sequential exploratory mixed-methods design in which a quanti
tative survey was developed and fielded following a prior qualita
tive investigation (31,32). The Theoretical Domains Framework– 
guided component of the survey was directly informed by the 
findings of the prior qualitative investigation, in which we identi
fied 9 theoretical domains that were salient in the context of sur
vivorship care (29). Table 1 presents the refined framework, 

domains, definitions, associated constructs, and adaptations for 
this project. Our qualitative findings also indicated that some 
domains hung together in clusters, which we used as a basis to 
further collapse domains for this project, as in other Theoretical 
Domains Framework studies (33). For example, Emotion was 
merged with Beliefs About Consequences as patients’ sense of 
being emotionally overwhelmed was an important consequence 
that oncologists considered when discussing potential long-term 
effects. Knowledge and Skills were included as 1 domain because 
of conceptual overlap. Social Influences was combined with 
Optimism and renamed Patient Influences to represent oncologists’ 
desire to preserve hope for their patients (Figure 1).

To develop specific items in the Theoretical Domains 
Framework–based component, we primarily adapted items from 
an existing, generic Theoretical Domains Framework question
naire designed for this purpose, with acceptable construct valid
ity and internal consistency (34,35). Using the “TACTA” approach 
described by Atkins and colleagues, we adapted generic 
Theoretical Domains Framework–based statements representing 
specific domains by inserting time (T), action (A), context (C), and 
target (Ta) details of the problem under investigation (24). For 
example, we modified the generic Environmental Context and 
Resources statement, “In the organization I work, [A] in [C, T] 
with [Ta] is routine,” with “In the clinical practice where I work, 
[assessing and managing long-term effects] in [post-treatment 
appointments] with [breast cancer survivors] is routine.” For 
some domains, new items were developed based on the qualita
tive interviews. Consistent with other Theoretical Domains 
Framework–based questionnaire studies (36-38), individual items 
represented Theoretical Domains Framework–based statements 
with 5-point Likert scale response options, ranging from 1 
(“strongly agree) to 5 (“strongly disagree”). Positive and negative 
phrasing was employed to reduce the threat of acquiescence 
bias.

In addition to the Theoretical Domains Framework items, this 
survey section collected information about oncologist behaviors 
related to managing long-term effects in routine care. From a 
Theoretical Domains Framework perspective, outcome variables 
represent the target behavior, which is potentially influenced by 
the various theoretical domains under investigation. This study 
examined 2 outcome variables: oncologist-reported frequency of 
evaluating 1) physical and 2) psychosocial long-term effects in 
survivorship appointments with breast cancer survivors. 
Response options for the outcome variables used a 5-point scale, 
from “always or almost always” to “rarely or never.” Target out
comes related to physical vs psychosocial effects were measured 
separately because we hypothesized that barriers and facilitators 
may differ across these behaviors.

The remaining items of this section explored the 
Environmental Context and Resources domain, which was identi
fied as highly salient in the qualitative findings. To delve further 
into this domain, participants were asked to report current use 
and perceived value across 17 potential survivorship resources, 
which were pooled from qualitative data, clinical experiences, 
and current literature. Response options for each resource were 
1) “I use it and it’s helpful”; 2) “I don’t use it but I think it would 
be helpful”; 3) “I use it and it’s not helpful”; and 4) “I don’t use it, 
and I don’t think it would be helpful.” Before administration, the 
complete survey was pilot-tested by a sample of 6 intended 
respondents to ensure relevance, comprehensiveness, and com
prehensibility.
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Data collection
The survey was administered between October 2018 and April 
2020. Potentially eligible individuals were identified using a large 

commercial database and an internal list of a major professional 
society and invited to participate (30). Individuals who opted to 
participate were sent a unique survey link and entered response 

Table 1. Theoretical Domains Framework domains, definitions, and constructs in the context of breast cancer survivorship care among 
oncologists (34)

Domain Definition Constructs Adaptation to project

Knowledge An awareness of the existence of 
something

Knowledge 
Procedural knowledge 
Knowledge of task environment 

Do oncologists know how to 
assess and manage long-term 
and late treatment effects in 
breast cancer survivors?

Skills An ability or proficiency 
acquired through practice

Skills 
Skills development 
Competence 
Ability 
Interpersonal skills 
Practice 
Skill assessment 

Do oncologists feel able and 
have the correct training to 
assess and manage long-term 
and late effects in breast can
cer survivors?

Beliefs About Capabilities Acceptance of the truth, reality, 
or validity about an ability, tal
ent, or facility that a person 
can put to constructive use

Self-confidence 
Perceived competence 
Self-efficacy 
Perceived behavioral control 
Beliefs 
Self-esteem 
Empowerment 
Professional confidence 

Do oncologists feel capable, con
fident, and comfortable to 
assess and manage long-term 
and long effects in breast can
cer survivors?

Social Influences Those interpersonal processes 
that can cause individuals to 
change their thoughts, feel
ings, or behaviors

Social pressure 
Social norms 
Group conformity 
Social comparisons 
Group norms 
Social support 
Power 
Intergroup conflict 
Alienation 
Group identity 

Do other individuals (adapted as 
“patients”) influence whether 
oncologists assess and man
age long-term and late effects 
in breast cancer survivors?

Optimism The confidence that things will 
happen for the best or that 
desired goals will be attained

Optimism 
Pessimism 
Unrealistic optimism 
Identity 

Do oncologists feel optimistic 
and hopeful in assessing and 
managing long-term and late 
effects in breast cancer survi
vors?

Beliefs About Consequences Acceptance of the truth, reality, 
or validity about outcomes of 
a behavior in a given situation

Beliefs 
Outcome expectancies 
Characteristics of outcome 

expectancies 
Anticipated regret 
Consequents 

What do oncologists think will 
be the result if they assess and 
manage long-term and late 
effects in breast cancer survi
vors?

Emotion A complex reaction pattern 
involving experiential, behav
ioral, and physiological ele
ments by which the individual 
attempts to deal with a per
sonally significant matter or 
event

Fear 
Anxiety 
Affect 
Stress 
Depression 
Positive/negative affect 
Burn-out 

Do emotions/feelings influence 
whether oncologists assess 
and manage long-term and 
late effects in breast cancer 
survivors?

Social/Professional Role and 
Identity

A coherent set of behaviors and 
displayed personal qualities of 
an individual in a social or 
work setting

Professional identity 
Professional role 
Social identity 
Identity 
Professional boundaries 
Professional confidence 
Group identity 
Leadership 
Organizational commitment 

Do oncologists feel that assess
ing and managing long-term 
and late effects in breast can
cer survivors are part of their 
professional responsibility?

Environmental Context and 
Resources

Any circumstance of a person’s 
situation or environment that 
discourages or encourages the 
development of skills and abil
ities, independence, social 
competence, and adaptive 
behavior

Environmental stressors 
Resources or material resources 
Organizational culture or cli

mate 
Salient events or critical inci

dents 
Person � environment interac

tion 
Barriers and facilitators 

Do oncologists have adequate 
resources to assess and man
age long-term and late effects 
in breast cancer survivors?
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data directly into a secure, web-based software platform, 
Research Electronic Data Capture (39,40). The Institutional 
Review Board approved this study, and participants received a 
$50 gift card for their time.

Data analyses
A confirmatory factor analysis was conducted to test the modi
fied Theoretical Domains Framework and assess the initial con
struct validity of the questionnaire. Each questionnaire item 
loaded onto 1 domain only, and all loadings were standardized 
using a weighted least square estimates robust estimator to test 
the 6-factor model (41-44). The model was assessed for goodness 
of fit and revised iteratively to produce a model that was both 
theoretically meaningful and statistically acceptable. Items were 
removed systematically if the loading was not statistically signifi
cant (P> .05) or considered low (P> .5) (45,46) but retained in spite 
of these conditions to ensure a minimum of 3 items per factor 
(35,47). Exact fit was assessed using the v2 test (42), and the fol
lowing guidelines were applied to assess approximate fit: compa
rative fit index of 0.90 or higher (48) and root mean square error 
of approximation less than 0.05 to indicate close approximate fit 
(41,45,46,49). Internal consistency was assessed by calculating 
Cronbach a for each domain before and after the confirmatory 
factor analysis. Because this research was exploratory, an A value 
between .60 and .95 was considered acceptable (50,51). 
Discriminant validity was assessed using the Fornell and Larcker 
criterion test (52).

Data from all completed questionnaires were analyzed, and 
missing values were omitted. Descriptive summaries of theoreti
cal domains, including means and SDs, were analyzed. With a 
possible range of 1 to 5, lower scores were interpreted as facilita
tors and higher scores as barriers to the target outcomes (53). 
Frequencies of the target behaviors were calculated, and the 
association between the 2 variables was measured using v2 tests. 
Data regarding oncologists’ current use and perceived value of 
survivorship resources were analyzed as proportions for descrip
tive comparisons. Multivariable logistic regression analyses were 
performed to investigate associations between theoretical 
domains and the likelihood of “always or almost always” 

performing the 2 target behaviors, controlling for practice 
(region, type) and oncologist factors (age, gender). Statistical 
analyses were performed in RStudio (Posit Software, Boston, MA) 
using the lavaan library for the confirmatory factor analysis; stat
istical significance was set at P equal to .05 (54).

Results
Psychometric assessment of Theoretical 
Domains Framework–based questionnaire
The initial confirmatory factor analysis showed poor model fit (v2 

(284) ¼ 448.7, P< .001; df¼ 1.58; comparative fix index¼0.73 and 
root mean square error of approximation¼ 0.06). In post hoc fit
ting, 7 items were removed, resulting in a final 19-item question
naire, which represented Knowledge and Skills (3 items), Beliefs 
About Capabilities (3 items), Patient Influences (3 items), Beliefs 
About Consequences (4 items), Social/Professional Role and 
Identity (3 items), and Environmental Context and Resources (3 
items) (Supplementary Table 1, available online). Confirmatory 
factor analysis results of the revised 6-factor model demon
strated approximate fit to the data, v2 (137)¼ 174.9, P¼ .016. The 
v2 statistic to df ratio (1.277) was acceptable, and the approximate 
goodness-of-fit indices indicated close approximate fit (compara
tive fix index¼ 0.92 and root mean square error of approx
imation¼0.04). Post–confirmatory factor analysis Cronbach A for 
domains are presented in Table 2. All domains in the final model 
were found to display discriminant validity according to the 
Fornell and Larcker test, suggesting that these domains measure 
distinct constructs, with the exception of Environmental Context 
and Resources.

Results of Theoretical Domains Framework– 
based questionnaire in the sample of oncologists
During the study period, 2399 study invitations were mailed and 
429 individuals (17.9%) responded. Of these, 244 were deemed eli
gible and 217 completed the questionnaire. On average (SD), 
respondents were 45.9 (12.8) years of age, with 13% reporting 
receipt of training in survivorship care. Approximately half of 
oncologists were male (49%), non-Hispanic White (48%), and 
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practiced in academic settings (50%). The sample was geographi
cally dispersed across the United States, with the largest propor
tion in the Northeast (25.8%). Further details about the sample 
are presented elsewhere (30).

Mean (SD) values of the theoretical domain summary scores 
ranged from 1.63 (0.48) for Environmental Context and Resources 
to 1.89 (0.69) for Knowledge and Skills (Table 2). For the 2 out
comes, 54% of oncologists reported “always or almost always” 
evaluating physical long-term effects, such as pain, lymphe
dema, and peripheral neuropathy, at post-treatment appoint
ments, while 34% of participants reported doing so for 
psychosocial effects, such as depression, anxiety, and fear of 
recurrence. The v2 tests indicated a moderate association 
between the 2 target outcomes (Cramer V¼ 0.648), representing 
the extent of overlap between oncologists who reported evaluat
ing physical effects vs psychosocial effects.

Multivariable logistic regressions were performed to identify 
theoretical domains that were associated with “always or almost 
always” evaluating physical effects in 1 model and psychosocial 
effects in a separate model, controlling for practice (geographic 
region, practice type) and oncologist (age, gender) factors 
(Tables 3 and 4). In both models, the domain Environmental 
Context and Resources was statistically significantly associated 
with the target behavior. A 1-point increase in the Environmental 
Context and Resources score increased the odds of an oncologist 
“always or almost always” evaluating physical long-term effects 
3.49 times (P¼ .021) and “always or almost always” evaluating 
psychosocial long-term effects 11.09 times (P< .001), respec
tively. Statistically significant associations between other theo
retical domains and the 2 target variables were not observed.

Oncologist-reported current use and perceived value of vari
ous survivorship resources are presented in Figure 2. The highest 
current use rates were reported for chemotherapy classes 
(80.5%), patient portal communication (79.2%), and educational 
handouts from national sources (75.9%), while the lowest usage 
rates were reported for structured communication aids or scripts 
(42%), remote symptom monitoring (39%), and educational vid
eos (27%). The high use and high perceived value category 
included chemotherapy classes (76%), patient portal communi
cation (72%), educational handouts (72%), and support groups 
(70%). Of all resources assessed, a psycho-oncology referral was 
perceived as being the most helpful.

Resources with low use and high perceived value included 
standardized checklists for assessing long-term and late effects 
(currently used by 25%, perceived as valuable by 90%), patient- 
reported outcomes of post-treatment symptoms (currently used 
by 36%, perceived as valuable by 78%), structured communica
tion aids or scripts (currently used by 22%, perceived as valuable 
by 81%), educational videos (currently used by 14%, perceived as 

valuable by 80%), and remote symptom monitoring (currently 
used by 21%, perceived as valuable by 88%).

Discussion
Despite efforts to develop survivorship guidelines, our study sug
gests that many barriers exist to these recommendations reach
ing patients and clinical care settings as intended. Surveillance of 
a wide range of potential physical and psychosocial long-term 
sequelae in growing populations of breast cancer survivors over 
extended periods of time presents a clinical challenge. Current 
clinical approaches have resulted in wide variations in care and 
under-recognition of chronic issues in survivors. Although long- 
term effects are common among breast cancer survivors and 
negatively affect quality of life, findings from this study demon
strate that they are not assessed routinely at survivorship 
appointments, revealing important missed opportunities to iden
tify and manage these issues effectively. This trend is particu
larly pronounced for evaluation of adverse psychosocial effects.

Using an implementation science approach helped identify 
key influences on the implementation problem of managing 
long-term effects in breast cancer survivorship care and home in 
on factors that can be used in future implementation efforts 
(26,27). The theoretical determinants identified in this assess
ment deepen our understanding of the target behavior but can 
also inform next steps through linkages with potential imple
mentation strategies using structured taxonomies, such as the 
Capability, Opportunity, Motivation, Behavior Model of the 
Behavior Change Wheel (19,26,28,55) or the Expert 
Recommendations for Implementing Change compilation (56,57). 
For example, the strong influence of Environmental Context and 
Resources on both target outcomes can be mapped to specific 
intervention functions and behavior change techniques in the 
Behavior Change Wheel, such as environmental restructuring or 
enablement, which focus on modifying individuals’ opportunities 
and automatic motivation to perform a target behavior through 
environmental and contextual strategies (26). Although 
Theoretical Domains Framework–based assessments often pro
vide descriptive overviews of determinants without granular 
details, the current study highlighted actionable opportunities 
based on oncologists’ perspectives on specific survivorship 
resources. Used in conjunction with implementation strategies, 
these findings provide a structured, theory-informed approach to 
shape the clinical context of care delivery and enhance precision 
in the implementation process (26,27).

To facilitate the translation of clinical guidelines into practice 
using environmental and contextual strategies, informatics- 
based approaches are likely needed. Simply offering clinicians 
more resources will likely be insufficient to improving implemen
tation, particularly in community settings, where clinicians may 
care for survivors with heterogenous cancer diagnoses and wide- 
ranging survivorship concerns. Instead, our findings suggest that 
we focus on embedding guideline recommendations within the 
architecture and workflow of electronic health record systems 
using potentially high-impact resources. Respondents in this 
study expressed strong interest in the integration of brief elec
tronic patient-reported checklist-type measures to efficiently 
identify the risk or presence of common long-term effects and 
post-treatment concerns. Remote monitoring and telehealth sup
port may enhance feasibility in certain settings and enable survi
vors to report issues to their care team once the frequency of 
their appointments has decreased. Likewise, the use of clinical 
decision support, such as prompts and cues that function as 

Table 2. Theoretical domain summary scoresa

Theoretical domains Mean SD Scale reliability, a

Environmental Context and 
Resources

1.63 0.48 .39

Beliefs About Capabilities 1.66 0.62 .78
Beliefs About Consequences 1.69 0.51 .70
Patient Influences 1.72 0.5 .61
Social/Professional Role and 

Identity
1.76 0.62 .59

Knowledge and Skills 1.89 0.69 .68

a Mean summary scores for each theoretical domain can range from 1 to 5, 
with lower scores indicating facilitators and higher scores indicating barriers 
to target outcomes.
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behavioral nudges, in conjunction with patient-reported assess
ment data may restructure the environment by offering action
able recommendations to clinicians in routine workflow (58,59). 
Brief patient education videos with information about common 
long-term effects, self-management strategies, and when to seek 
higher-level care can also be delivered through secure patient 
portals as part of an individualized survivorship plan of care. To 
promote widespread uptake, such resources should be made 
publicly available and fully compatible with major electronic 
health record systems. Adopting standardized patient-reported 
measures related to survivorship needs and quality-of-care met
rics will not only help clinicians identify and address issues more 
effectively at the patient level but also provide a rapid learning 
system in which real-time data can be used to improve care 
delivery and patient outcomes across clinical contexts (60-62). 
Over time, such tools have the potential to generate information 
regarding the effectiveness of survivorship interventions, optimi
zation of resource allocation, risk stratification of patients based 
on survivorship needs, and overall refinement of the approach to 
care delivery (63).

This study is novel in its theoretical approach to understand
ing barriers and facilitators to guideline-concordant manage
ment of long-term effects in survivorship care, but limitations 
should be addressed. The breadth of the Theoretical Domains 
Framework poses challenges for a physician survey for which 
recruitment has become increasingly difficult (64,65). There is a 
need to balance the scope of the Theoretical Domains 
Framework and the length of a questionnaire that adequately 
measures the domains with parsimony and minimal survey bur
den. Results may not be representative of the larger population 
because of the relatively small sample size and selection biases 
in recruitment. Although the selection of domains in the final 
questionnaire was grounded in previous study results and this is 
an acceptable adaptation in Theoretical Domains Framework 
research, withdrawn domains may be relevant to the outcomes 

Table 3. Theoretical domains associated with “always or almost 
always” evaluating physical effects in breast cancer survivors at 
routine survivorship appointmentsa

Theoretical domain Odds ratio
95% Confidence interval

P
Lower Upper

Intercept 147.08 8.35 3402.42 .001
Knowledge and Skills 1.18 0.63 2.22 .611
Beliefs About Capabilities 0.72 0.32 1.61 .418
Patient Influences 0.87 0.39 1.90 .723
Beliefs About 

Consequences
0.53 0.23 1.22 .139

Social/Professional Role 
and Identity

1.12 0.54 2.35 .755

Environmental Context 
and Resources

0.29 0.09 0.80 .021

a Models were adjusted for the following covariates: geographic region of 
practice, practice type, oncologist age, and oncologist gender.

Table 4. Theoretical domains associated with “always or almost 
always” evaluating psychosocial effects in breast cancer 
survivors at routine survivorship appointmentsa

Theoretical domain Odds ratio
95% Confidence interval

P
Lower Upper

Intercept 5181.32 126.34 366422.0 <.001
Knowledge and Skills 0.98 0.48 2.01 .962
Beliefs About Capabilities 0.81 0.31 2.16 .673
Patient Influences 1.28 0.49 3.37 .614
Beliefs About 

Consequences
0.67 0.26 1.75 .417

Social/Professional Role 
and Identity

0.59 0.24 1.40 .237

Environmental Context 
and Resources

0.09 0.02 0.35 <.001

a Models were adjusted for the following covariates: geographic region of 
practice, practice type, oncologist age, and oncologist gender.
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of interest, resulting in decreased validity. In addition, the low 
variation in summary scores across theoretical domains made it 
difficult to determine relative importance to implementation 
outcomes of interest. With multiple survivorship care guidelines 
available, it is possible that respondents may not have been 
referring to the American Cancer Society and American Society 
of Clinical Oncology guidelines used to develop the question
naire. Finally, the domain Environmental Resources and Context 
did not demonstrate adequate reliability or discriminant validity 
but was retained in the models because of its compelling influ
ence on the outcomes of interest. Future work should aim to clar
ify boundaries between theoretical domains and improve the 
psychometric performance of the questionnaire.

Despite these limitations, this study provides a basis for under
standing implementation challenges in survivorship care for breast 
cancer, an area with substantial evidence and resources compared 
to other cancer types, and provides concrete directions for next 
steps. The theory-grounded approach in this study may be useful in 
improving a particularly challenging aspect of survivorship care: 
assessment and management of a broad range of long-term effects 
for a growing number of long-term breast cancer survivors. Given 
the strong influence of environmental determinants, informatics- 
based approaches may be more feasible and impactful in trans
forming clinical contexts of care and supporting successful and sus
tainable integration of survivorship guidelines in clinical practice.
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