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Abstract
This prospective study evaluated the impact that uncertainty has on quality of life as cancer
patients end the active phase of their treatment. The transition from patient status to survivor may
be a particularly important point in recovery because it may affect how much stress cancer
survivors experience. Guided by a within-subjects design framework, 53 cancer patients
(predominantly breast cancer) participated in the present study as they approached the end of
adjuvant treatment and were followed for 4 months. Distress levels increased the further patients
moved away from the end-of-active treatment; however, preceding these ascending scores of
distress was a period characterized by little unrest—best described as a “honeymoon” phase.
Using hierarchical linear modeling, greater uncertainty 1 month after treatment ended predicted
more functional and physical impairment 4 months after the completion of adjuvant treatment. In
both cases, uncertainty accounted for nearly 70% of the variance of these changes over time. A
period of rest may emerge as active treatment ends, but that it is short-lived, particularly if
uncertainty regarding health emerges. Furthermore, uncertainty may a represent a key mechanism
(and target for intervention) during the transition from cancer patient to survivor.
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The successful completion of adjuvant treatment marks the beginning of the transition from
cancer patient to cancer survivor. The intensity and frequency of medical support typically
lessen as necessary treatments are completed. In turn, many face and must adjust to different
sources of stress, treatment sequelae (eg, fatigue, physical changes in appearance, and pain),
social stigmatization, changes in lifestyle, social disruption, fears about disease recurrence,
and uncertainty about their disease.1–8 Although this point in the treatment of cancer has
received little attention, prior research has observed a considerable level of uncertainty in
light of difficulties in making sense of the disease and potential outcomes.9 To the best of
our knowledge, there have been no studies that have focused on uncertainty as a determinant
of quality of life (QOL) at this point in the cancer trajectory.

Of the few studies conducted, investigators have assumed a unidirectional conceptual
perspective of uncertainty in that they have examined the impact of symptoms on
uncertainty. This perspective is based upon the premise that uncertainty arises in response to
cognitive appraisal of an ambiguous event for which the outcome is unclear.10–13 In a cross-

Copyright © 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins

Corresponding author: John P. Garofalo, PhD, 14204 NE Salmon Creek Blvd, Department of Psychology, Washington State
University Vancouver, Vancouver, WA 98686-9600 (jgarofalo@vancouver.wsu.edu)..

NIH Public Access
Author Manuscript
Cancer Nurs. Author manuscript; available in PMC 2013 June 14.

Published in final edited form as:
Cancer Nurs. 2009 ; 32(4): E8–E14. doi:10.1097/NCC.0b013e31819f1aab.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



sectional design, Tsui-Hsia and colleagues14 compared lung cancer patients with pain to
those without pain and found the former to report greater levels of uncertainty. The
investigators cited a moderately high level of uncertainty in their entire sample compared
with other samples in which the prognoses were better established. In another cross-
sectional study, Mast15 found reported fatigue to be highly linked to uncertainty in illness.
Level of education appeared to moderate this relationship as women with more education
had less uncertainty than did women with less education. Recent efforts have found that
disease severity may influence perceived QOL.16 In each of these cases, the role of
uncertainty appeared to influence symptoms that play a tremendous role in cancer survivors’
lives. However, the study design prevented the follow-up of the course of symptoms or
uncertainty over time. Of the prospective studies, evidence suggests that for some cancer
patients, their levels of uncertainty vary well beyond the end of treatment.17

The sparse research in this area is surprising in view of heightened levels of uncertainty after
the completion of adjuvant cancer treatment. Investigation of the influence of uncertainty
might assist in identifying those patients at risk for compromised well-being during long–
term remission and guide the development of psychosocial interventions for patients shortly
after treatment. The present study sought to investigate the impact that uncertainty has on
QOL as cancer patients make the transition from patient to survivor. In particular, the aims
of the present study include the following:

1. To determine whether uncertainty would be associated with distress and negatively
associated with social support. The effects of treatment type, stage, socioeconomic
status, age, coping, and other factors were considered in the initial evaluation.

2. To determine what psychosocial factors (ie, general distress, traumatic stress
related to disease, optimism, and uncertainty) before and after the end of treatment
would predict QOL 4 months after treatment has ended.

Methodology
Materials and Methods

A total of 53 patients approaching completions of active adjuvant therapy for cancer
participated in this within-subjects design, prospective study. We recruited primarily from a
local cancer center in which members of the treatment team identified eligible candidates
and informed them of the study. Those involved with recruitment assured potential
candidates that they were under no obligation to participate and that refusal to participate
would not affect the quality of their care. This contact with patients took place
approximately 1 month before the projected end of their treatment. We excluded patients
completing treatment for recurrent disease because recurrence would have likely affected
expectations and concerns regarding survival and may have reduced the homogeneity of the
systematic variance. For similar reasons, we excluded patients with metastases. Although
the investigators of the present study made many efforts to include minorities, the study
sample was predominantly white. The racial makeup of the sample was consistent with the
geographic region from which the investigators recruited. Institutional review board
approval was sought and received from all participating agencies.

Procedure
Data collection took place at the medical center from where participants completed their
treatment, although provisions were made to meet with patients in their homes if they could
not meet with research staff at the medical center. A qualified member of the research team
contacted those who agreed to receive a call regarding the study and addressed any
remaining questions. If still interested, the research team member scheduled an initial
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appointment with the participant. This session was scheduled 2 weeks before the patient's
final scheduled treatment. At that session, once we obtained informed consent, the
participant completed a brief psychometric battery of instruments and provided key
demographic data. Participants were then seen twice more: 1 and 4 months after the initial
assessment. Each assessment took approximately 45 minutes. Participants received $30 for
each completed session ($90 total) for their participation.

Materials
Participants completed several established self-report measures at each time point, including
measures of uncertainty, general and trauma-related distress, and QOL. These measures
have been used previously with cancer populations and, in some cases, were designed
specifically to address the psychosocial issues of cancer.

TRAUMATIC STRESS—The Impact of Event Scale is a 15–item self–report scale that
assesses 2 common responses to stressful events: intrusion (re–experiencing images of a
stressor, uncontrollable thoughts, ideas, feelings, or unpleasant dreams related to the event)
and avoidance (consciously recognized avoidance of certain ideas, feelings, or situations).18

Participants used end of treatment as the potential trauma/major stressor in responding to the
measure's items. The Impact of Event Scale demonstrates good to excellent reliability (.79–.
90).

PERCEIVED STRESS—The Perceived Stress Scale is a 10-item instrument developed to
measure general perceptions of stress, demand, and control.19 The Perceived Stress Scale
has been found to have adequate internal and test-retest reliabilities, as well as good
predictive validity.

OPTIMISM—The Life Orientation Test (10-item version) was used to assess optimism.20

This is a widely used instrument with good psychometric properties.

UNCERTAINTY—The Uncertainty in Illness Scale (UIS) is a 30–item inventory that
measures uncertainty and ambiguity in symptoms, diagnosis, treatment, relationship with
caregivers, and planning for the future. It assesses 4 dimensions (ambiguity, complexity,
inconsistency, and unpredictability) on a 5-point Likert scale (1, strongly disagree to 5,
strongly agree). Reliability of the scale has been found to be adequate to excellent (.64–.91)
and demonstrates good validity.12,21

QUALITY OF LIFE—The Functional Assessment of Cancer Therapy–General (FACT–G)
is a 33–item general QOL measure for evaluating patients who have undergone cancer
treatment.22 The FACT-G contains 4 subscales: (a) physical well-being, (b) social/family
well-being, (c) emotional well-being, and (d) functional well-being. Coefficients of
reliability and validity of the FACT–G are uniformly high and have been determined to be
sufficient for research purposes.

Study Framework and Statistical Approach
The use of a within-subjects study design affords 2 major conceptual advantages. First, such
a framework allows for increased power without having to increase the sample size, as
would be required in a between-subjects design. Second, this framework reduces the amount
of error variance associated with individual differences. That is, by prospectively following
the same individuals over a set period of time, each participant, in a sense, is serving as his/
her own control, and any observed changes in outcome variables are not due to an
unidentified third variable that might plague a between-subjects framework. With a within-
subjects design guiding this empirical investigation, hierarchical linear modeling (HLM)
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procedures were used to account for the hierarchical structure of the data to estimate the
baseline and long-term models. We fit HLM models to the 2 data points spanning a 4-month
period. An HLM analysis involves 2 levels: a lower level (a series of repeated measures) and
an upper level (individual growth parameters become a set of outcome variables).23 This
approach differs from regression in that it allows for a simultaneous estimation of both
levels. The means are presented as log odds of the transition that patients make over time.
For the observations of each patient, this within-unit relationship was represented by the
slope for well-being (as measured by the FACT-G subscales). Subsequently, each within-
unit relationship was regressed on each of the 3 time points.

Results
The present study examined variability in QOL by determining whether changes in stress
and uncertainty predicted changes in life quality shortly after the end of the active phase of
treatment. Analytic strategies first involved examining only female patients with breast
cancer. However, when we compared these outcome results with those involving the entire
sample (ie, patients with other forms of cancer), we found that the subgroup of breast cancer
patients did not differ from the entire sample. Thus, we reported the study results based on
the sample as a whole rather than focus exclusively on 1 cancer site.

Aim 1: Repeated-Measures Analysis of Variance
The means and standard deviations for the subscales of the FACT-G at all 3 time points are
presented in Table 1. The change in score for each subscale over time is more than what
would be expected. In terms of physical functioning, analyses of variance revealed a slight
decline in scores (reflecting improved physical well-being) from before active treatment
ended to 4 months later (F = 9.83, P < .05). Similarly, patients’ scores reflected a decline in
social/family well-being the further they moved away from active treatment (F = 9.01, P < .
05). However, the other 2 domains did not yield a similar pattern. Instead, scores on the
functional well-being subscale of the FACT-G increased (reflecting improved functional
well-being) during the first month after the end of active treatment only to significantly
decrease 3 months later at the final time point (F = 12.33, P < .01). In terms of emotional
well-being, scores also showed a decline (reflecting improved emotional well-being) during
the first month after active treatment but increased 3 months later at the final time point (F =
11.37, P < .01).

Aim 2: Hierarchical Linear Modeling
Data analyses involved conducting HLM for each subscale of the FACT-G. At level 1, we
established a baseline for each dimension of QOL. Using uncertainty, perceived stress, and
trauma-related stress as predictors, and controlling for time between T0 and T1, these
within-unit relationships were regressed on each of the time points. Dummy variables were
used to nest data for cancer survivors at each time point.

At the baseline visit, none of the predictors accounted for variation in any of the FACT-G
subscales. In contrast, for both T1 (1 month after active treatment) and T2 (4 months after
active treatment), uncertainty accounted for 70% of the variance for functional well-being
and 60% of the variance for physical well-being (see Tables 2 and 3). The same modeling
was applied to the social and emotional well-being subscales of the FACT-G; however,
neither uncertainty nor any other variables predicted change in these domains of life quality
after active treatment had ended. The modeling revealed that every 1.25 increase in score on
the UIS resulted in a 25% decline in functional well-being (see Figure 1) and every 1.40
increase in score on the UIS resulted in a 25% decline in physical well-being.
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In light of the significant amounts of variance of QOL accounted for by increases in
uncertainty, further analyses were conducted to evaluate the correlations between
uncertainty and the subscales of the FACT-G. These analyses revealed Pearson correlations
(r) of 0.3 to 0.4 between the UIS and the FACT-G subscales.

Finally, 12 participants were lost to attrition. The reasons for withdrawing from the study
generally stemmed from a lack of interest in continued participation or the time burden
required by investigators. Although comparisons between those who completed all 3 time
points and those who did not failed to yield any difference on any key psychosocial and/or
demographic variable, the present “Results” section is based only on those who have
successfully completed the entire study.

Discussion
The study was designed to evaluate the influence that uncertainty may have on life quality
shortly after the end of adjuvant cancer treatment in patients without metastases, a period
marking the beginning transition from being a cancer patient to being a cancer survivor. By
excluding those with metastases, investigators sought to examine the effects of uncertainty
among patients who may overall have a better prognosis than those whose disease had
spread beyond the site of origin. The data supported the study aims to some extent. The
initial assessment surprisingly showed that patients immediately prior to the completion of
treatment experience little uncertainty regarding health, seemingly commensurate with what
we would describe as a “honeymoon” phase as one begins to move away from the label of
“patient.” Further supporting this honeymoon phase was the gradual decline in well-being as
participants moved further from the end of active treatment.

Although there is growing evidence that disease–related sequelae persist well beyond
treatment, the reasons for these long–term outcomes remain poorly understood. One
possibility is that adjustment to diagnosis and treatment and the transition from patient status
to survivor affect the quality of long–term adjustment to survival. Treatment is fraught with
immediate, identifiable problems such as adverse effects or fatigue, and traumatic stress
related to the diagnosis and threat to life therein complicates coping with them. In part, this
is because the experience of having cancer is a traumatic stressor that often forces people to
re–evaluate the assumptions they have routinely adopted. Traumatic stressors are extremely
intense, require formidable coping responses, and challenge people to reorder or reassess a
lifetime of experiences. These challenges can intensify to the point that they culminate into a
full-blown cognitive crisis accompanied by emotional distress and hyperresponsivity. If
unresolved at the end of treatment when new stressors appear, long–term adjustment may be
compromised. Separation from frequent contact with the medical team may heighten overall
psychological distress as well as uncertainty about the future and may reflect reduction of an
important kind of social support. If this early adjustment affects long–term outcomes or
predicts areas of vulnerability for cancer survivors, examination of determinants of
adjustment and QOL at several points in the disease process is important.

Another common fear for cancer survivors is the threat of disease recurrence or new primary
tumors. These fears are common among long–term survivors and are not unfounded.
Although rates vary according to disease site, risks for second malignancies are
considerable.24 This possibility suggests that cancer patients have many stressors with which
they must cope during the trajectory of the disease course. Stress related to their disease
appears to be most prominent. As treatment unfolds, acute distress associated with the threat
of cancer and its treatment becomes more chronic and directed toward concerns about the
future and different aspects of survival. Arguably, there is a strong need to understand the
impact/consequence of this source of stress.
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The transition from active treatment and patient status to survivor may be a particularly
important point in recovery, and the quality of psychosocial adjustment at this point appears
to affect the future well-being of cancer survivors. Where focused efforts to treat the disease
and deal with the adverse effects of treatment had been primary stressors, survivors must
now cope with more diffuse threats such as recurrence, social stigmatization, and the long–
term consequences of medical treatment.17,25 Premorbid disposition, coping styles, and
stress burden may also affect one's susceptibility to poor long–term adjustment. Research
should address the extent to which these variables influence adjustment once treatment has
ended and how well they predict long–term adjustment.

Given that the items on both the UIS and the functional and physical subscales of the FACT-
G do not overlap in their content, it is possible that a causal relationship exists between
uncertainty and these 2 life domains. There was considerable variability in QOL the further
removed one was from the active phase of treatment, a period arguably in which there may
be an attenuation of information received from the treatment team. This reduction of
information may have increased the susceptibility for patients to underestimate their actual
capabilities as well as misinterpret physical sensations.

Viewing all of the above findings together, uncertainty presented as a major source of
distress that can compromise various domains of life quality and that often accompanies
illness and its treatment.26 These data suggest that future investigations further address
uncertainty as patients make the transition from patient to survivor. Recent uncertainty
management interventions directed toward cancer survivors to address disease-related issues
suggest that targeting uncertainty is helpful for cancer survivors.26–34 This finding bears the
question as to whether the optimal time to introduce such interventions is immediately after
the end of active treatment.

The study findings should be considered by taking certain of its limitations into
consideration. First, despite having adequate power, the sample size was relatively small.
Second, the selected methodology made no effort to compare the level of uncertainty from
this sample to other cancer groups. The possibility exists that patients with already high
levels of uncertainty sought to participate in this study to seek answers about their well-
being and that patients with low levels of uncertainty were the least inclined to participate.

In summary, the subset of breast cancer patients had results commensurate with the entire
sample that uncertainty represented a potent predictor of functional and physical well-being
shortly after the active phase of treatment has ended. This finding does not minimize the
heterogeneity of obstacles/challenges that cancer patients/survivors encounter during the
disease trajectory, but it may speak to the global effect that uncertainty in illness may play
on QOL.

Implications for Cancer Survivors and Clinicians
The present study proposes that healthcare providers should anticipate in cancer patients a
brief reprieve from the distress shortly after treatment but that a decline in well-being may
emerge as time passes since the end of active treatment. Healthcare providers might seek to
reconsider their clinics’ policies and protocol for patients ending active treatment,
specifically with regard to their follow-up procedures. Arguably, efforts shortly after
treatment has ended to dampen the adverse effects of uncertainty may prolong the
aforementioned reprieve.

Together, patients and healthcare providers should carefully evaluate the various domains of
life quality and monitor the patterns of change within each domain after active treatment has
ended. In terms of physical well-being, early difficulties (eg, fatigue, feeling ill, concerns
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with treatment side-effects, etc) should be monitored, as this domain may worsen over time
as one experiences greater uncertainty related to one's health. A decline in social well-being
(eg, unable to talk to others about one's illness and feeling distant from others) may arise
from the reduced contact with a treatment team that played an immensely supportive role
during an extraordinary time for the patient. Increased follow-up contact with patients may
help them connect again with other members of their support system and may
simultaneously reduce uncertainty by ensuring that their posttreatment questions are
answered. Finally, immediate improvements in functional well-being (eg, meeting daily
needs, feeling satisfied, etc) and emotional well-being (eg, improved mood, reduced anxiety,
etc) are expected, but these improvements may be short-lived, and both these domains may
actually worsen over time. If patients do report or exhibit signs that they are struggling with
uncertainty, healthcare providers might use this as a potential marker for the need of
psychosocial interventions to assist cancer patients struggling in making the transition to
cancer survivor.
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Figure 1.
Decline in functional well-being per each unit increase in uncertainty.
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Figure 2.
Decreased physical well-being per each unit increase in uncertainty.
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Table 1

Mean (SD) of the Functional Assessment of Cancer Therapy–General Subscales at Each Time Point

Time Physical T1 Social T1 Emotional T1 Functional T1

0 18.75 (3.83) 23.81 (4.54) 18.94 (4.20) 19.94 (5.40)

1 19.94 (3.53) 21.88 (4.46) 16.66 (3.66) 21.28 (4.79)

2 21.41 (3.49) 20.93 (6.48) 19.63 (4.15) 20.44 (6.42)
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Table 2

Model for the Functional Well-Being Subscale of the Functional Assessment of Cancer Therapy–General

Baseline Model A Model B

Coefficient (SE) Coefficient (SE) Coefficient (SE)

Fixed effects

    Baseline 19.87 (0.91)
19.87 (0.97)

a
19.87 (0.76)

a

        Uncertainty—T1 – –
-0.19 (0.03)

a

    Time 1-time 2 1.39 (0.62)
1.39 (0.62)

b
1.39 (0.62)

b

    Time 2-time 3 –1.08 (.83) –1.25 (0.66) –1.26 (0.66)

        Uncertainty—T2 –
–0.20 (0.06)

a
–0.16 (0.07)

b

Variance components

    Level 1: within-person 6.02 6.02 5.93

    Level 2: baseline 19.91 19.91 10.09

    Level 2: slope at T2 6.14 0.65 0.52

Deviance (DF) 486.54 (7) 473.05 (8) 457.13

    ΔDeviance (df) – 13.49 (1), P < .001 15.92 (1), P < .000

Abbreviation: DF, degrees of freedom.

a
P < .01.

b
P < .05.
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Table 3

Model for the Physical Subscale of the Functional Assessment of Cancer Therapy–General

Baseline Model A Model B

Coefficient (SE) Coefficient (SE) Coefficient (SE)

Fixed effects

    Baseline 18.75 (0.88)
18.75 (0.88)

a
18.75 (0.88)

a

        Uncertainty—T1 – –
0.23 (0.02)

a

    Time 1-time 2 1.45 (0.37)
1.45 (0.37)

b
1.45 (0.37)

b

    Time 2-time 3 1.63 (.29) 1.51 (0.56) 1.53 (0.83)

        Uncertainty—T2 –
0.09 (0.14)

a
0.05 (0.18)

b

Variance components

    Level 1: within-person 8.50 8.69 8.30

    Level 2: baseline 18.75 18.75 12.35

    Level 2: slope at T2 8.41 0.75 0.78

Deviance (DF) 471.91 (7) 456.11 (8) 441.08

    ΔDeviance (df) – 15.80 (1), P < .000 15.03 (1), P < .001

a
P < .01.

b
P < .05.
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