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Abstract
This research examines the processes by which patient self-management interventions are related to
symptom responses among cancer patients. A total of 333 patients from two randomized clinical
trials were combined. Each patient received a six-contact 8-week patient self-management
intervention delivered by a nurse to address symptoms. Nurses’ decisions to deliver the strategies,
patient enactment of strategies, and their success were investigated using patient- and symptom-level
characteristics. Generalized estimating equation modeling accounted for clustering of symptoms and
strategies delivered for each symptom within patient. Patient self-management intervention strategies
were classified into four classes. Strategies were delivered by nurses for symptoms with higher
interference and longer duration. Patient and symptom factors were related to enactment strategies.
Symptom responses were related to number of strategies tried by patients. Delivery and enactment
of strategies were related to both patient and symptom characteristics.
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Introduction
Engaging patients to participate in self-care activities to manage chronic conditions
incorporates behavior changes and life style adaptations associated with treatment regimens
and their possible side effects [1–5]. Underpinning self-care management strategies is the
assumption that effective care must build on collaboration between providers and patients [6,
7]. Models for self-care management have been widely tested and proven effective among
patients with such chronic conditions as asthma, diabetes, and hypertension [8,9]. In a recent
publication, the Institute of Medicine highlighted the importance of self-care for persons with
cancer [10]. However, there is little information on which components of patient self-
management interventions facilitate enactment of patients in self-care management strategies.

This research draws upon cognitive behavioral problem-solving models to examine the
processes through which cancer patients engage in self-care management strategies to manage
their symptoms during chemotherapy. Patient self-management interventions engage patients
in self-care management by allowing them to prioritize problems, offering information, skill
building, support and counseling, and prescriptive behaviors that fit within and are tailored to
patients’ daily routines [11]. Variations in the number and types of intervention strategies
delivered and, in turn, enacted upon, may be associated with patients’ symptom responses.
Moreover, patient characteristics, such as age, depressive affect, numbers of comorbid
conditions, as well as total symptom burden, and symptom interference with daily activities,
may temper how self-care approaches are enacted or are associated with symptom responses
[12–15].

Over 325 studies have been published describing outcomes from cognitively based self-care
interventions. Several meta-analyses of these trials have been completed as well as a review
of meta-analyses [16,17]. When contrasted with information and educational approaches, these
behavioral models appear to be only marginally better [17–20].

Review of the Literature
Cognitive behavioral therapy was introduced by Beck as a set of strategies to address depression
[21]. Dobson [22], Persons [23], and McGinn [24] have summarized the common underlying
assumptions on which cognitive behavioral approaches rest: (1) recognition that cognition
precedes and directs behavior, (2) cognitive behavioral interventions are time limited, (3)
clients need to assume control for solving the problems they face, (4) strategies involve
isolating problems and teaching clients how to use strategies to solve and to adapt to their
situations, and (5) these strategies need to be tailored to the needs of specific clients during the
therapeutic process.

Drawing on these precepts, we developed a patient self-management intervention that offered
patients information and a series of related strategies focusing on self-care, communication of
needs to providers and family, and counseling targeted toward each of the 15 symptoms
addressed in this research.

With respect to symptom management, the processes through which patient self-management
interventions produce behavior change remain unclear, which strategies are delivered, how
well do patients enact those strategies, and do the strategies enacted to lower severity of one
symptom have implications for the management of other symptoms [25].

Research into the mechanisms through which patient self-management interventions produce
outcomes is evolving. Czaja and colleagues have argued that an intervention should specify
the processes leading to a particular outcome and prepare a measurement model that can assess
the contributions of each strategy to an outcome [26]. Leventhal and colleagues have argued
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for a detailed explication of the mechanisms through which these strategies produce the desired
outcomes [27].

The following objectives guide this report: (1) to describe the intervention categories and the
frequency with which strategies from each category were delivered, the percent of those
delivered that were enacted (tried), and the percent of those enacted that were considered
helpful by the patients; (2) to identify which symptoms nurse interveners and their patients
select for the delivery of strategies; (3) among those strategies delivered, what patient and
symptom factors are related to their enactment (trying); and (4) what patient and symptom-
related factors, including enactment, produce symptom responses.

Methods
Prior Work Leading to this Analysis

Early findings indicated that when exposed to a patient self-management intervention, cancer
patients responded differentially depending upon whether they reported pain, fatigue, or both
symptoms [28]. When examined in a randomized trial, a five-contact nurse-delivered
intervention proved to lower summed severity scores significantly when compared with
conventional care alone. After five contacts over 10 weeks, the nurse arm produced a significant
reduction in summed severity compared with the control group. Further, the interaction of trial
arm and symptom severity at baseline was significantly favoring the nurse arm over
conventional care [29]. Subsequent analyses summarized the moderating effects of depression,
neutropenia, and treatment complications on the impact that patient self-management
interventions produce with regard to summed symptom severity. In separate models,
depression and neutropenia moderated the effects of the experimental arm on symptom severity
[30,31]. While the patient self-management intervention improved symptom management over
conventional care, we wanted to determine if the nurse-delivered patient self-management
intervention arms were superior to informational approaches in engaging patients in self-care
strategies and reducing symptom burden. In two recently completed trials, the nurse-
administered arms were compared to active interventions where all patients received the same
number of contacts, the same symptoms were assessed, and the only difference was referral of
patients to a written symptom management guide for each symptom above threshold. In trial
1, a nurse-delivered patient self-management intervention was compared to a non-nurse coach
who assessed symptoms and referred patients to a written symptom management guide. In trial
2, the nurse arm was contrasted with an automated voice response system that queried patients
about their symptoms and referred them to the symptom management guide. In both trials, all
active arms produced significant reductions in symptom severity over baseline as measured by
a summed score of severities across 15 symptoms. In trial 1, the nurse arm reported baseline
mean summed severity of 41 (standard deviation 21); the coach arm had a mean of 40 (standard
deviation 23). At 10 weeks, scores were 21 (standard deviation 17) and 21 (standard deviation
16) for the nurse and coach arms, respectively. In trial 2 at baseline, the nurse arm reported
mean severity of 33 (standard deviation 21) and the automated voice response arm 35 (standard
deviation 22). Mean summed severity at 10 weeks was reduced to 20 (standard deviation 19)
in the nurse arm and to 20 (standard deviation 18) in the automated voice response arm [20,
32]. While all arms of the two trials produced significant reductions over baseline, no
differences between arms of each trial were found. Indirectly, we were curious to learn why
these elaborate approaches may have been no better than the information/education arms.
Given the significant effects of the nurse arm compared with care as usual, we wanted to
deconstruct the nurse-directed patient self-management intervention in order to appreciate how
nurses determined which symptoms should receive strategies, which strategies patients tried,
and in turn which symptoms responded. Furthermore, results described above were based on
a summed symptom severity index. Such a single summary symptom severity burden index
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has multiple drawbacks [33]. Therefore, a new response analysis methodology was developed
and applied to the symptom data collected in the two trials. This analysis revealed which
specific symptoms responded by accounting for the associations among multiple symptoms
within patient [32–34]. This methodology is applied to the investigation of the patient self-
management intervention processes in the present paper.

The nurse arms of the two trials were selected for this process analysis because detailed
information about the chosen symptoms and the specific strategies delivered and enacted by
patients were only available for the nurse arms. In addition, combining two nurse arms yields
the largest sample size for the process analyses. The rationale for combining two arms is that
the same nurses were involved in the intervention delivery and both trials shared the same
recruitment procedures, both arms had the same nurse protocol for interventions, and both
nurse arms produced similar reduction in severity of symptom between intake and 10 weeks.

Sample
The accrual sites for both trials included two comprehensive cancer centers, two community
cancer oncology programs, and five hospital-affiliated community oncology centers. The
clinical trial offices of these sites assigned nurses, employed by the research study, to
implement the recruitment protocol. To be eligible, patients had to meet the following
requirements: (1) should be 21 years of age or older; (2) have a diagnosis of a solid tumor or
non-Hodgkin lymphoma; (3) should be undergoing a course of chemotherapy at the time of
enrollment; (4) should be able to speak and read English, without hearing deficits; and (5) have
a touchtone telephone. Both trials were completed between 2004 and 2006.

Patients (and caregivers) who signed human subject consent forms, approved by each site, had
their enrollment data entered into a secure website. Prior to trial entry, all patients were screened
for severity of 15 symptoms via twice weekly calls for up to 6 weeks. To be eligible for trial
1, patients had to score a severity of 2 or higher on both pain and fatigue on an 11-point scale
(0–10) or a three or higher on either pain or fatigue and have a family caregiver who agreed to
participate [28]. Patients and their caregivers completed the intake interview, received a copy
of the Symptom Management Guide (a manual of strategies for the self-care management of
each of the symptoms addressed in the two trials), and were randomized into a six-contact, 8-
week trial where they received either the nurse-delivered patient self-management intervention
or the coach-delivered information and self-care intervention. In both arms, patients’ symptoms
were explained to their caregiver at the first, fourth, and sixth contact. Caregivers were
informed to consult the symptom guide to assist their patient with symptom management.

Patients with no caregivers or whose caregivers did not agree to participate were eligible for
trial 2. Patients had to report a severity on any of the 15 symptoms of 2 or higher. Patients
meeting the criteria, completed a baseline interview, received a Symptom Management Guide,
and were then randomized into a six-contact, 8-week trial comparing a nurse-delivered patient
self-management intervention with an information and self-care intervention that was delivered
via automated voice response system. Only two recruited patients never reached a severity
score of 2 or higher on any symptom. They were sent a thank you letter and were not included
further. Randomization to arms in both trials was completed using a computer minimization
program that balanced arms in each trial with respect to accrual location and site of cancer.

Fig. 1 summarizes the flow of patients from eligibility through randomization, baseline
interview, and completion of their intervention contacts. The numbers of patients who skipped
the intervention or were lost during the 8-week intervention period are specified by trial.
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Measures
Symptom Measures

For these analyses, each of 16 frequently occurring symptoms associated with cancer treatment
(anxiety, constipation, cough, depression, diarrhea, dry mouth, difficulty remembering,
dyspnea, fatigue, insomnia, nausea and vomiting, pain, peripheral neuropathy, poor appetite,
and weakness; alopecia was removed) were assessed at intake, each of the six intervention
contacts and at the 10-week endpoint. Three dimensions were identified for each symptom.
The severity of each symptom was identified using the same 11-point scale from 0=not present
to 10=worst it can be. Patients reporting a severity of 1 or higher were then asked on how many
of the past 7 days they experienced the symptom, indicating its duration and using the same
11-point scale. Patients were asked four additional questions regarding how the symptom
interfered with their enjoyment of life, relationships with others, general daily activities, and
emotions. These four interference items were summed to produce a score ranging from 0 to 40
for each symptom and internal consistency reliability exceeding 0.80. Using a single summed
symptom interference score to reflect the reactive dimension of symptom experience has been
shown to be valid and reliable [35,36]. The interference scale is included as a covariate in the
models for symptom delivery and enactment, but combined with severity to create response
categories.

The severity and interference dimensions of each symptom experience were combined in cut-
points for mild, moderate, and severe categories for each symptom established in prior work
[35]. Cut-points separating moderate severity from mild and severe from moderate severity
scores were based on the largest increases in the interference scale scores between successive
increments in symptom severity. Longitudinal analyses based on patients’ reports at each of
the six intervention contacts were conducted and showed that these symptom-specific cut-
points in severity based upon the magnitude of the interference scale scores consistently
differentiated the levels of symptom interference over time (six contacts of the intervention).
These analyses are described elsewhere [35,36].

Based on National Cancer Care Network guidelines [37], symptoms rated at a 4 or higher in
severity (on a 0–10-point scale) were eligible to receive interventions under the cognitive
behavioral protocol. This pre-established threshold of 4 or higher corresponded to all symptom
cut-points as moderate or severe, except for dry mouth, where the moderate category began at
5. The onset for each symptom to receive interventions was defined as the contact number
when the symptom first reached a threshold of 4. At the time of onset, symptom severity [4–
10], symptom duration (1–7 days) and symptom interference (0 to 40), and the total number
of symptoms above threshold were entered into the models to predict nurse delivery and then
patient enactment of strategies.

Symptom responses to intervention strategies were defined for each symptom by comparing
the onset severity category (severe or moderate) against the severity category at the last contact
completed by the patient. Responses were identified as symptom cases moving from severe to
moderate or mild and those moving from moderate to mild. Symptom cases remaining severe
or moderate or those that transitioned from moderate to severe between onset and the last
contact completed by the patient were considered non-responders. Since multiple symptoms
were nested within a patient, a patient may be a responder, for example on pain, but a non-
responder on fatigue. The symptom cases that remained mild (never reached threshold of 4 or
above) were not eligible to receive interventions and were not included in these analyses.
Finally, all symptom cases reaching threshold on the last contact were not included in the
analysis since there was no opportunity to assess their response.
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Patient and Disease Characteristics
Site and stage of cancer were obtained through an audit of patients’ medical records. Other
sites of cancer, such as ovarian, uterine, gastrointestinal, head, and neck, were collapsed into
a single category because of the small number of cases accrued with these diseases. Patient
comorbidity was derived from patients’ reports as described by Katz and colleagues and
summarized as a less than three vs. three or more comorbid conditions [38]. The Center for
Epidemiologic Studies—Depression (CES-D) scale was administered during the intake
interview. Patient responses to 20 CES-D items using a 0–3 rating scale were summed to obtain
the total score ranging from 0 to 60 with a Cronbach’s alpha of 0.92 [39]. These variables are
summarized in Table 1.

Table 2 describes for each symptom the mean severity at onset, duration and interference scores
as well as the burden of other symptoms present at onset, and the number of patients with each
symptom where no strategies were delivered, the mean number of contacts each symptom was
open, and the number and percent of patients reporting each symptom who responded.

The Intervention
The nurse-administered self-management intervention was implemented as an arm in both
trials 1 and 2. The same nurses used identical software to assess and rate symptoms, to select
and record intervention strategies delivered, and catalog patients’ reports of the strategies tried.
The protocol restricted nurses from intervening on more than four symptoms per contact and
from delivering more than four strategies per symptom. In collaboration with their patients,
nurses prioritized which symptoms to address and selected from drop-down menus from their
computer’s intervention approaches for engaging patients in the management of their
symptoms. Strategies were classified according to four themes: self-care behaviors (adherence
to medications, diet, exercise), information and decision-making (cuing strategies, prioritizing,
and limiting daily tasks), communication with family and providers (report problems, engage
help, script out questions for providers), and counseling and support (coping strategies, re-
framing) [40–43].

Once selected, the nurse reviewed each strategy with the patients and helped them to plan for
implementation. At subsequent contacts, nurses began the session by asking patients if they
had tried (enacted) each strategy recommended at the previous contact and, if so, asked them
to identify how helpful each strategy was for managing the symptom. Interventions, not tried
or unsuccessful, could be replaced with new ones. Successful interventions could be continued
until the symptom was managed. Table 3 summarizes the number of patients and symptom
cases reporting each symptom over threshold, total number of strategies delivered, and mean
number of strategies delivered per patient per symptom. The final columns describe for each
approach (self-care, information, communication, and counseling) the number of strategies
delivered enacted and reported as helpful by patients.

Data Analysis
The two nurse arms from the two trials were compared at baseline. The variables with respect
to which of the two arms differed as well as the trial variable itself were adjusted for in the
analyses described below. The first set of analyses answered the question about nurses’ and
patients’ selections of which symptoms to intervene on and which symptoms to defer from
intervening on. Because strategies were symptom-specific, available data were at the symptom-
case level. These symptom-case data were aggregated within patient using generalized
estimating equations (GEE) technique for the models where the outcome was binary [44] and
using mixed effects models where the outcome was treated as approximately continuous.
Binary outcome variables were delivery of strategy for a symptom (yes/no any time during the
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contacts for symptoms that reached threshold of 4), and symptom response. Mixed modeling
was implemented for the number of enacted strategies, which were in an approximately normal
distribution. In both GEE and mixed models, symptom cases were considered nested within
patients, and compound symmetry association structure among symptoms within patient was
specified. Symptom-specific intercepts represented differences among symptoms and reflected
the fact that all other factors being equal, a strategy may be more likely to be delivered or
enacted, or response may be more likely to occur for one symptom, than another. In addition,
our analytic strategy allowed for inclusion of both symptom-level variables and patient-level
variables to explain variation in the delivery and enactment of strategies and symptom response.
Thus, the explanatory variables were symptom severity, symptom duration, interference at
onset, total number of symptoms above threshold at onset, the number of comorbid conditions,
depressive symptomatology, age, sex, site, and stage of cancer. For the outcome of the number
of strategies tried, symptom-specific intervention delivery variable was added as a covariate,
and only those symptom cases where strategies were delivered were included. In the response
analysis, symptom interference at onset was removed from the list of covariates because
symptom interference was implicitly included in the response outcome variable. Because
responses to different symptoms may be associated regardless of delivery of the intervention,
the analysis of symptom response included symptom cases that received the interventions as
well as those that did not. In order to do that, the number of interventions tried for each symptom
was dichotomized at the median as 5 or more vs. less than 5, and one more level, “no
interventions delivered,” was added. Finally, in addition to formal statistical analysis of
response data, response rates were presented in graphic form according to the following: tried
fewer than five strategies, tried five or more strategies, and no strategies delivered.

Results
Table 1 summarizes patients’ socio-demographic characteristics including age, sex, sites of
cancer, stage, baseline CES-D depression scores, and comorbidity, for the cognitive behavioral
arms in trials 1 and 2. Chi-square tests revealed that trial 1 had more female patients and, thus,
different distribution of site of cancer compared to trial 2. No other differences between the
nurse arms of two trials were found at baseline. At intake, all patients in both trials were
undergoing chemotherapy. We compared those patients whose chemotherapy ended prior to
the end of the intervention with patients whose treatment extended beyond. Two hundred and
five patients continued treatment beyond the end of the trials and 69 completed treatment before
the end of the trials. Mean severity at 10 weeks adjusted for baseline severity indicated no
significant difference between those still on chemotherapy and those who completed
chemotherapy (data not shown).

Table 2 summarizes the symptom-level variables including onset severity; duration and
interference; the number of other symptoms that were over threshold at the time of onset of
each symptom; and the mean number of contacts over threshold. The final column contains
the response rates for each symptom that ranged from 52% for peripheral neuropathy to 85%
for diarrhea.

Table 3 describes the number of cases reporting each symptom above threshold, the total
number strategies delivered, and the average strategies delivered for each symptom, each time
that symptom was reported above threshold. The second part of Table 3 separates the total
number of strategies delivered, enacted (tried), and reported as helpful, according to the four
categories from which strategies were delivered by nurses, enacted by patients, and patients
perceived helpfulness of that category of strategies for managing that symptom. Self-care
behavioral strategies accounted for slightly over half of all interventions delivered. Information
approaches accounted for 25–30% with counseling followed by communication approaches
completing the frequency with which strategies were delivered by category. Patients were more
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likely to have self-care and information approaches delivered and less likely to have counseling
and communication approaches delivered. Self-care, information, and counseling approaches
—each depending on patient actions—all had higher rates of enactment than communication
that required interactions with family or health professionals. Finally, when patients enacted
strategies, they almost always rated them as helpful. The high rates of helpfulness among
strategies enacted suggests that patients either engaged in only those strategies they thought
would benefit them, or high level of helpfulness indicates an unwillingness of patients to
acknowledge that they tried strategies that were not beneficial.

In Appendix 1, the five most frequent interventions from each category (self-care, information,
communication, and counseling) are presented for fatigue. Fatigue was selected because it was
the most prevalent symptom, took the most contact to achieve responses, and had among the
lowest rates of response. As a result, fatigue had the most interventions delivered from each
of the categories. Self-care strategies were most often delivered for fatigue and the five most
frequent interventions accounted for 60% (801/1,326) of all self-care interventions for fatigue.
For information, the five most frequent interventions accounted for 42% (255/609), and for
communication and counseling, the top five interventions accounted for 88% (113/129) and
69% (162/235), respectively. For self-care and information, many of the strategies were
virtually identical but were contextualized by the nurses. Fatigue management, exercise, diet,
and nutrition appear in both self-care and information categories. Nurses began by describing
exercise, diet, hydration, and nutrition, and subsequently for patients who questioned the
strategies or were unable to try them or failed to see them as helpful; the nurses would use the
information category to inform patients as to why and how each of these activities could help
to lower their fatigue. This example, using fatigue, reflects the order in which nurses selected
specific interventions from the four categories for the other symptoms. The specific
interventions nested within each category were more similar than different among symptoms.
Finally, the percent of the five most frequently occurring interventions enacted and deemed
helpful by patients reflects the percents for their corresponding categories in Table 3.

Delivery of Strategies
Step 1 in the analyses was to determine what patient characteristics and which symptoms,
compared to weakness as a reference, predicted delivery of intervention. Strategies were
delivered for symptoms with higher severity at onset, a longer duration over threshold during
the past 7 days, and for those with greater interference (see Table 4). The total number of
symptoms above threshold at the time of symptom onset was negatively associated with
delivery. This finding was related to the fact that nurses were constrained by the protocol to
deliver strategies for no more than four symptoms. Site, other than lung cancer (an outcome
predictor in previous work [20]) was significantly related to delivery, but depressive symptoms
and number of comorbid conditions, both observed at baseline, were unrelated to delivery.
Delivery of strategies differed by symptom. When compared against weakness (selected
alphabetically as the reference symptom), pain and fatigue have the highest probability of
having strategies delivered, followed by constipation, depression, poor appetite, dyspnea,
anxiety, diarrhea, and other symptoms. Finally, when tested, patient age and sex were not
significant predictors in the models, did not change the effects of other variables, and therefore
were removed. Trial arm was not significant in this or other statistical models; however, it was
retained in all models to control for the fact that data from the two studies were combined.

Enactment of Strategies
Step 2 in the analyses sought to determine the patient characteristics and to identify those
symptoms related to the strategies that patients tried. After adjusting for the number of
strategies delivered, the higher the symptom interference scores, and the number of contacts
where a symptom remained above threshold, the more strategies patients were likely to try
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(Table 5). However, the number of symptoms over threshold was negatively associated with
numbers of strategies that patients tried. Finally, non-lung cancer patients tried more strategies
than patients with lung cancer. Overall when compared against weakness, patients tried
significantly more strategies for fatigue and constipation (with p value as <0.01 and 0.03 not
listed in the table) and marginally significantly fewer for insomnia (p value 0.06, not listed in
the table).

Symptom Responses
The third step in the analyses examined patient and symptoms associated with higher rates of
response. Patients trying five or more strategies, vs. those trying fewer than five, were
associated with higher probabilities of response as reported in Table 6 and shown in Fig. 2.
Compared with symptoms that received fewer than five strategies, those receiving no strategies
were significantly more likely to respond by the end of the study. From this, it seems reasonable
to conclude that nurses, together with patients, identified correctly those symptoms that could
benefit from management strategies. Symptom severity at onset was significantly related to
proportion of symptoms that responded. This may be due to regression to the mean, the patterns
in symptom severity over time [45], or an artifact of the scoring procedure where severe
symptoms could achieve a response by moving from severe to either moderate or a mild
category. Even though the level of depressive symptoms at baseline did not influence the
number of interventions tried, patients scoring a 16 or higher on the CES-D were less likely to
respond to those symptoms where strategies were tried. At the symptom-case level, compared
with weakness (the referent symptom), only fatigue and dyspnea were significantly less likely
to respond.

Fig. 2 presents in graphic form the relationships among the number of strategies tried (five or
more, less than five, and no strategies delivered) across successive contacts (1–4+) and the
resulting proportion of responses for five frequently occurring symptoms. The graphs for these
five prevalent symptoms illustrate the increasing strength of the association between numbers
of strategies tried and responses for patients where these symptoms persist over successive
contacts. Among patients who report fatigue with only one contact and who had no strategies
delivered, all five respond spontaneously. Patients with symptoms above threshold at only one
contact and who tried fewer than five, or five or more strategies, achieve similar rates of
response. This pattern persists across all other symptoms above threshold at a single contact
(poor appetite, pain, insomnia, and weakness). However, as symptoms persist above threshold
over two, three, and four plus contacts, patients who tried five or more strategies are more
likely to achieve responses than those who attempt fewer than five strategies.

Discussion
This research sought to describe the processes through which self-management approaches led
to improving cancer patients’ capacities to manage their symptoms. This research examined
the impact of both symptom and patient characteristics on the strategies that were delivered
and enacted upon symptom responses. Given the disproportionate number of self-care
strategies delivered, it was not possible to introduce the four approaches into the models.

Different attributes of symptoms predicted the delivery and enactment of strategies as well as
patients’ responses. The duration of a symptom and its interference were associated with
patients and nurses decisions to deliver strategies. Interference was related to patients enacting
strategies delivered to them. The number of contacts where a symptom remained above
threshold was a significant predictor of the decision for patient enactment and subsequently
symptom response. Thus, the persistence of symptoms prompts nurses to deliver interventions
and patients to try those strategies, which in turn is related to symptom responses.
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Even though a limit was set by protocol for the number of symptoms where strategies could
be delivered, patients with higher numbers of symptoms were less likely to enact strategies
delivered to them. This suggests that patient self-management interventions may be less
effective as patients with higher symptom burden attempt to process and then allocate time and
effort to focus on multiple strategies requiring differing skills and supports.

At the patient level, those with more depressive symptoms at baseline were less likely to
respond, even though they enacted strategies at rates comparable to those with fewer depressive
symptoms. Whether this is due to the possibility that more patients with depressive symptoms
have greater interference or that the patient self-management intervention strategies were
perceived to be ineffective by patients remains an open question. In general, the findings
indicate that all patients who try more strategies do receive more responses, but the rate of the
responses varies by symptom.

Finally, among patients whose symptoms persist over successive contacts trying five or more
strategies result in significantly greater likelihood of achieving a response. Having no
interventions delivered results in spontaneous responses mainly for symptoms above threshold
at one contact, but as the number of contacts over threshold increases, the proportion of
responses where no strategies were delivered declines. Among symptoms where patients tried
fewer than five strategies, their pattern of responses approximates those where no strategies
were delivered. Patients trying five or more strategies for symptoms above threshold at one
contact above threshold do equally as well as those with fewer than five or who receive no
strategies to manage their symptom. However, as the number of contacts increase, then patients
trying five or more strategies for symptoms above threshold achieve a substantially greater
response than those who tried fewer than five strategies. This finding suggests that patient self-
management intervention approaches to symptom management require some persistence on
the part of patients to achieve a response to their symptoms.

Considering the costs of implementing patient self-management interventions, it is critical to
better understand the conditions and circumstances around which they produce symptom
responses. Finally, more work is needed to document factors affecting patient enactment of
the strategies that are delivered.

Deconstructing the processes and mechanisms of multiple contact, patient self-management
interventions on symptom management are complex but necessary to advance this science.
First, with respect to symptoms, we demonstrated that attributes such as duration, interference,
and persistence are related differently to delivery, enactment, and resulting responses. Second,
patient characteristics were examined as well. Together, these patient and symptom-case
variables elaborated the processes by which patient self-management interventions can
influence symptom outcomes. This effort built upon the work by Czaja [26], Leventhal [27],
and Bellg [46]. These lines of investigation point to the complexity inherent in behavioral and
self-management trials; further elaboration and replication will be necessary to link
intervention dose with patient enactment that leads to specific desired therapeutic outcomes.

Limitations
Several shortcomings of this work deserve consideration. First, we were unable to assess the
unique impact of the patient self-management intervention categories. Second, while we
observed no differences between the nurse intervention arms, possible variations could be
involved in the delivery, enactment, or responses. The number of strategies tried was
significant; however, we do not know if there was a sentinel strategy that, when tried, produced
a response. Alternative strategies, such as pharmaceutical interventions, could have explained
some responses. We report on patients’ indication of the helpfulness of a strategy which might
mean it kept that symptom from getting worse and may not be related to a response. Further,
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we could not identify the “transference” of strategies delivered or enacted for one symptom,
which patients may have applied to the management of other symptoms. Despite these
limitations, this work does suggest how, and under what conditions, delivery and the enactment
of strategies play in achieving responses.

Conclusions
This research examined the processes through which patient self-management models address
the management of disease- and treatment-related symptoms among cancer patients
undergoing chemotherapy. Symptom-specific variables were associated with nurses’ decisions
to deliver symptom management strategies for specific symptoms, and both symptom-specific
and patient-specific variables were related with symptom responses. In general, nurses selected
symptoms and delivered interventions based on their severity at each contact. This work points
to the need for more research regarding the conditions under which symptoms that receive
interventions either respond or fail to do so and to determine what factors contribute to the
responses of symptoms that do not receive interventions.
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Fig. 1.
Flowchart of patient accrual and retention for the trials
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Fig. 2.
Proportion of responses by number of contacts over threshold for five prevalent symptoms
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Table 4

Adjusted odds ratios (OR) of nurses’ decision to deliver interventions derived from GEE aggregate symptom
model

Adjusted OR (95% CI) p value

Trial (ATSM vs. P&F) 1.15 (0.78, 1.70) 0.4820

Symptom severity at onseta 1.13 (1.02, 1.26) 0.0174

Symptom duration at onseta 1.10 (1.02, 1.18) 0.0171

Interference at onseta 1.03 (1.00, 1.05) 0.0306

Total number of symptoms over thresholda 0.64 (0.58, 0.72) <0.0001

CES-D (16+ vs. less than 16)b 0.88 (0.56, 1.37) 0.5642

Comorbidity (3+ vs. less than 3)b 0.85 (0.58, 1.24) 0.3883

Number of contact over thresholda 2.07 (1.75, 2.46) <0.0001

Cancer stage (early vs. late)b 1.65 (0.96, 2.84) 0.0684

Cancer site (not lung vs. lung)b 1.67 (1.09, 2.57) 0.0192

Symptom (vs. weakness) Anxietyc 3.29 (1.73, 6.24) <0.0001d

Constipationc 5.28 (2.24, 12.44)

Cough 1.58 (0.71, 3.51)

Depressionc 3.63 (1.67, 7.86)

Diarrheac 3.06 (1.28, 7.31)

Difficulty remembering 0.82 (0.42, 1.59)

Dry mouth 1.99 (0.99, 4.00)

Dyspneac 3.39 (1.43, 8.02)

Fatiguec 11.35 (5.08, 25.33)

Insomnia 1.80 (0.97, 3.33)

Nausea/vomitingc 2.94 (1.38, 6.24)

Painc 9.57 (3.65, 25.13)

Peripheral neuropathy 1.95 (0.78, 4.89)

Poor appetitec 3.49 (1.97, 6.18)

a
Covariates for symptom-specific

b
Covariates for patient-specific

c
p<0.05 for comparison to symptom of weakness

d
Overall test of any symptom differences on interventions delivered
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Table 5

Number of interventions tried after adjusting for number of strategies delivered and other patient and symptom
covariates

Estimated Parameter (SD error) p value

Trial (ATSM vs. P&F) −0.096 (0.157) 0.5390

Symptom severity at onseta −0.025 (0.032) 0.4329

Symptom duration at onseta 0.024 (0.026) 0.3405

Interference at onseta 0.014 (0.007) 0.0354

Total number of symptoms over thresholda −0.102 (0.030) 0.0008

CES-D (16+ vs. less than 16)b −0.097 (0.172) 0.5739

Comorbidity (3+ vs. less than 3)b 0.198 (0.158) 0.2104

Number of contact over thresholda 0.123 (0.048) 0.0111

Cancer stage (early vs. late)b 0.347 (0.180) 0.0548

Cancer site (not lung vs. lung)b 0.394 (0.190) 0.0392

Number of strategies being delivereda 0.735 (0.013) <0.0001

Symptom (vs. weakness) Anxiety −0.007 (0.234) <0.0001d

Constipationc 0.602 (0.264)

Cough −0.176 (0.309)

Depression −0.139 (0.262)

Diarrhea 0.108 (0.304)

Difficulty remembering −0.214 (0.284)

Dry mouth 0.216 (0.265)

Dyspnea −0.418 (0.272)

Fatiguec 0.748 (0.204)

Insomnia −0.434 (0.230)

Nausea/vomiting 0.183 (0.279)

Pain −0.238 (0.231)

Peripheral neuropathy 0.128 (0.265)

Poor appetite 0.008 (0.227)

a
Covariates for symptom-specific

b
Covariates for patient-specific

c
p<0.05 for comparison to symptom of weakness

d
Overall test of any symptom differences on interventions tried
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Table 6

Aggregate effect of GEE model on interventions tried on symptom responses after adjusting for patient and
symptom characteristics

Adjusted OR (95% CI) p value

Trial (ATSM vs. P&F) 0.79 (0.54, 1.16) 0.2222

Symptom severity at onseta 1.55 (1.38, 1.74) <0.0001

Symptom duration at onseta 0.98 (0.91, 1.05) 0.5139

Total number of symptoms over thresholda 1.00 (0.93, 1.08) 0.9936

CES-D (16+ vs. less than 16)b 0.65 (0.43, 0.98) 0.0379

Comorbidity (3+ vs. less than 3)b 0.87 (0.60, 1.27) 0.4792

Number of contacts over thresholda 0.40 (0.34, 0.46) <0.0001

Cancer stage (early vs. late)b 1.51 (0.94, 2.43) 0.0876

Cancer site (not lung vs. lung)b 1.12 (0.73, 1.70) 0.6069

Compliance (tried 5+ vs. less than 5)a 1.72 (1.20, 2.49) 0.0036

(Not delivered vs. less than 5) 1.56 (1.05, 2.31) 0.0265

Symptom (vs. weakness) Anxiety 1.20 (0.63, 2.29) <0.0001d

Constipation 0.92 (0.45, 1.89)

Cough 1.29 (0.52, 3.16)

Depression 0.76 (0.40, 1.41)

Diarrhea 1.12 (0.48, 2.62)

Difficulty remembering 0.56 (0.30, 1.04)

Dry mouth 1.94 (0.75, 4.98)

Dyspneac 0.34 (0.16, 0.71)

Fatiguec 0.39 (0.22, 0.67)

Insomnia 1.07 (0.56, 2.02)

Nausea/vomiting 1.30 (0.57, 2.96)

Pain 0.65 (0.36, 1.18)

Peripheral neuropathy 0.50 (0.25, 1.03)

Poor appetite 1.03 (0.57, 1.88)

a
Covariates for symptom-specific

b
Covariates for patient-specific

c
p<0.05 for comparison to symptom of weakness

d
Overall test of any symptom differences on symptom responses
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