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Objective: Examine how patient–clinician information engagement (PCIE) may operate through feeling
informed to inﬂuence patients’ treatment decision satisfaction (TDS).
Methods: Randomly drawn sample (N = 2013) from Pennsylvania Cancer Registry, comprised of breast,
prostate and colon cancer patients completed mail surveys in the Fall of 2006 (response rate = 64%) and
Fall of 2007. Of 2013 baseline respondents, 85% agreed to participate in follow-up survey (N = 1703). Of
those who agreed, 76% (N = 1293) completed follow-up surveys. The sample was split between males
and females. The majority of participants were White, over the age of 50, married, and with a high school
degree. Most reported having been diagnosed with in situ and local cancer.
Results: PCIE was related to concurrent TDS (b = .06) and feeling informed (b = .15), after confounder
adjustments. A mediation analysis was consistent with PCIE affecting TDS through feeling informed.
Baseline PCIE predicted feeling informed (b = .04) measured 1 year later, after adjustments for baseline
feeling informed and other confounders. Feeling informed was related to concurrent TDS (b = .35) after
confounder adjustment and follow-up TDS (b = .13) after baseline TDS and confounder adjustment.
Conclusion: Results suggest PCIE affects TDS in part through patients’ feeling informed.
Practice implications: PCIE may be important in determining patients’ level of feeling informed and TDS.
ß 2009 Elsevier Ireland Ltd. All rights reserved.
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1. Background
We know that many newly diagnosed cancer patients are
heavily involved with information gathering both from their
physicians and from other sources [1,2]. We also know that
treatment satisfaction is related to treatment adherence and good
health outcomes [3]. However, we do not know whether and how
information gathering from and exchanged with physicians is
related to treatment satisfaction. Are those who are highly engaged
in patient–physician communication more likely to be satisﬁed
with their treatment decision because they feel well informed? Or
are they less likely to be satisﬁed because their information
engagement with information from their physician raises uncertainties or undermines their conﬁdence in their treating physicians?
Patient satisfaction with health care services is associated with
improved health outcomes and is a predictor of important health
behaviors, such as adherence with prescribed treatment plans and
regimens [4–6]. More speciﬁcally, treatment satisfaction may be
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associated with treatment-related behaviors such as compliance
[7,8], and predictive of psychosocial outcomes [9] especially
among patients suffering from chronic illnesses including cancer.
Given current changes in the U.S. health care system the path to
higher treatment satisfaction may have become more complicated.
The system is moving from a traditional ‘‘paternalistic’’ model of
health care towards one which attempts to engage patients as
active participants in their health [10–14]. This model requires
patients to be well informed, for example about treatment beneﬁts
and risks, so that they have a basis for active participation. While
promising treatments have improved cancer survival rates,
functional status and quality of life, adverse side effects are
common and every intervention is associated with a unique risk/
beneﬁt tradeoff, making treatment decisions complicated and
difﬁcult [15].
The available evidence supports an argument for positive
effects of patient–clinician communication on treatment satisfaction. ‘‘Patient-centered’’ communication, in which providers strive
to personalize treatment information and service delivery, is
relevant to valued outcomes [16]. These outcomes include higher
general satisfaction, adherence to treatment regimens and
improved health outcomes [17,18] and also greater treatment
decision satisfaction [19,20]. However, even if this evidence is
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accepted at face value, it is evidence about one form of information
engagement (with the clinician) and it does not provide much
evidence about how the effects come about. If better clinician–
patient communication is among the ways to achieve treatment
satisfaction, effective transfer of information from clinician to
patient is challenging and often problematic, as informational
needs, desires and capacities vary among patients [15,21–23] and
skills and time for engaging in such patient-centered communication varies among clinicians.
Patient-centered communication includes as a central component the exchange of information. Information exchange has been
identiﬁed as a critical function of patient-centered communication
[24,16]. In this study we focus on what might be considered a
subset of information exchange, the extent to which the patients
recall actively seeking information from their clinicians, and (to a
lesser extent) their recall of reception of information from their
clinicians. We have called this information engagement to
distinguish it from the subtler construct of information exchange
which likely incorporates a fuller dimension of dialogue between
patients and clinician, although we might speculate that such
engagement is associated with, and is an indicator of the fuller
forms of exchange.
Thus the underpinnings for this study are three: treatment
satisfaction has worthwhile outcomes; current shifts in the U.S.
health care system appear to place a premium on well-informed
patients; patient–clinician communication appears to be related
to treatment satisfaction. In this study we seek to take this
literature further. Is patient–clinician information engagement
speciﬁcally associated with treatment satisfaction? Also, if it is
true that patient–clinician information engagement is associated
with treatment satisfaction, what is the mechanism of effect?
Does patient–clinician information engagement produce effects
because it increases the feeling of being informed and then
treatment satisfaction? We propose that this mechanism is likely
(see Fig. 1).
In general, research suggests that patient–clinician communication [25] and informed choice [26,27] are associated with
treatment decision. However, no study to this date has tested if
patient–clinician information engagement (our surrogate for
patient clinician information exchange) indirectly affects treatment satisfaction because it increases the level of certainty
surrounding the decisions made about treatments. This study
provides three major advances over prior work: it makes use of a
representative sample of cancer patients from Pennsylvania; many
earlier studies have been limited to convenience samples typically
drawn from physician ofﬁces. Second it explores the ﬁt of speciﬁc
mechanisms of effect as displayed in Fig. 1 using cross-sectional
data. Third, because attributing causality through cross-sectional
data is problematic, the study identiﬁes the causal direction of
inﬂuence among the principal variables of interest using longitudinal data. We expect that a formal test of mediation will show:
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1. Patient–clinician information engagement (PCIE) is positively
associated at the cross-sectional level with feeling informed
independently from basic demographic and disease variables.
2. Patient–clinician information engagement (PCIE) is positively
associated at the cross-sectional level with treatment decision
satisfaction independently from basic demographic and disease
variables.
3. Feeling informed partially mediates the cross-sectional association between PCIE and treatment decision satisfaction adjusting
for basic demographic and disease variables.Additionally, we
expect a test of causal direction to indicate:
4. Patient–clinician information engagement (PCIE) at baseline
positively predicts feeling informed at the 1-year follow-up
adjusting for basic demographic and disease variables.
5. Feeling informed at baseline positively predicts treatment
decision satisfaction at the 1-year follow-up adjusting for basic
demographic and disease variables.
2. Methods
2.1. Participants
Breast (female only), prostate (male only), and colorectal cancer
patients were stratiﬁed by cancer and randomly sampled from a
list of patients diagnosed in 2005 in Pennsylvania provided by the
Pennsylvania Cancer Registry (PCR). Cancer cases are legally
reportable to the PCR within 6 months of diagnosis. The sampling
frame, drawn in the Fall of 2006, included approximately 95% of all
cases that would eventually be reported to the PCR. To increase
statistical power for some analyses, we over-sampled stage four
cancer patients and African-American patients. The follow-up
survey was administered in the Fall of 2007 to the sample drawn in
2006.
2.2. Description of baseline sample
Table 1 presents the description of the sample at baseline and
follow-up. As the sample remained fairly consistent from baseline
to follow-up, we focus on the characteristics of the sample at
baseline where respondents ranged in age from 24 to 105 years.
Almost 88% of respondents were above the age of 50. The sample
was split roughly equally between male and female subjects. The
majority of participants were White, married, and with a high
school degree. Close to 62% of respondents reported having been
diagnosed with in situ and local cancer.
2.3. Study design and procedure
A 61-question paper survey was mailed to cancer patients
residing in Pennsylvania. The survey included questions regarding
patient characteristics, knowledge and experience with cancer

Fig. 1. Proposed model of mediation effects.
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Table 1
Sample characteristics—baseline versus follow-up respondents.
Sample characteristics

Baseline (N = 2013)

Follow-up
(N = 1214)

Mean

Mean

S.D.

%

S.D.

divorced, separated, or never married). Race and ethnicity also was
dichotomized (White respondent versus other than White race or
ethnicity: 13% of the non-White respondents were AfricanAmerican).1
%

Age
24–50 years
51–60 years
61–70 years
71–80 years
81–105 years

12
22
28
25
13

12
24
29
24
11

Male

49

48

Race/ethnicity
White
Non-White

86
14

89
11

Education
Eighth grade or less
Some high school
High school diploma
Some college/2 year degree
College graduate

5
11
40
22
22

3
9
40
23
25

Marital status
Married
Not married

69
31

72
26

Cancer
Breast
Prostate
Colon

34
32
34

35
33
32

Stage of cancer
In situ and local
Regional spread
Metastasis

62
22
16

64
23
13

Self-perceived health status

2.14

.87

2.24

.86

treatments, and information-seeking and scanning about cancer
and treatments. The survey was developed using a combination of
standard questions and questions developed for the sole purpose
of this research. To facilitate patient understanding, a pilot test of
the survey was administered to identify and revise question
wording or format. The ﬁnal version of the survey consisted of ﬁve
general sections: demographic characteristics, patient characteristics (i.e., psychosocial, etc.), information-seeking and scanning
about treatments and cancer in general, treatment knowledge,
quality of life questions. For the purposes of the present study, we
focused on the ﬁrst four sections.
Following pilot testing and revisions using interviews with
cancer patients, the survey was ﬁnalized. Data were collected in
two waves in the Fall of 2006. During the ﬁrst wave in September
2006, participants randomly received either a $3 or $5 monetary
incentive and a short or long version of the survey. Based on the
response rates in the ﬁrst wave of data collection, during the
second data collection wave in November, 2006, all participants
received $5 and a long version of the survey. Mailing procedures
were based on [28] and were the same for each data collection
wave. Each survey was tailored according to the type of the
patient’s cancer (i.e., use of breast, colon, or prostate cancer on the
survey cover as appropriate). The long version of the survey
included 61 questions; the short version 33 questions. The followup survey was comprised of 54 questions, including those relevant
to this study.

2.4.2. Patient characteristics
A standard single-item question in ﬁve-point Likert-style
format assessed self-perceived health status: ‘‘In general how
would you rate your overall health now?’’ with possible responses
ranging from ‘‘excellent’’ to ‘‘poor.’’ Because patients only received
treatment questions relevant to their cancer and to take advantage
of the full sample, we calculated the number of treatments
received across cancers by computing the mean number of
treatments received within each cancer and then converting the
means into z-scores. This allowed characterization of patients as to
the tendency to get more or fewer treatments than others with the
same cancer. Cancer stage was coded as a three level ordinal
variable (in situ; regional; metastatic). Cancer type was coded into
dummy variables, with colon cancer as the reference category.
2.4.3. Principal variables
Patients’ feeling of being informed was measured at baseline
using four items in a ﬁve-point Likert scale (a = 0.89) with answer
options ranging from ‘‘strongly disagree’’ to ‘‘strongly agree’’ in
response to the following statements: (1) ‘‘I made an informed
choice about my treatment’’, (2) ‘‘I was aware of the choices I had to
manage my cancer’’, (3) ‘‘I knew the beneﬁts of the treatments for
my cancer’’, and (4) ‘‘I knew the risks and side effects of the
treatments for my cancer.’’ At follow-up, feeling informed was
measured using a ﬁve-point single-item measure ‘‘I made an
informed choice about my treatment’’ with answer options
ranging from ‘‘strongly disagree’’ to ‘‘strongly agree’’. The
dependent variable, satisfaction with decisions made about cancer
treatment, was measured at baseline and follow-up with a singleitem question including answer options ranging from ‘‘strongly
disagree’’ to ‘‘strongly agree’’: ‘‘I am satisﬁed with the decisions
made about my treatment.’’
We assessed patient–clinician information engagement at
baseline with an eight-item scale (a = 0.78). To establish the time
frame, questions at baseline were anchored with the following
text: ‘‘Think back to the ﬁrst few months after you were diagnosed
with your cancer.’’ At the 1-year follow-up, this text was replaced
with ‘‘in the past 12 months.’’ The items drew yes–no answers to
the following questions: ‘‘In making decisions about what
treatments to choose, did you actively look for information about
treatments from your treating doctor?; In making decisions about
what treatments to choose, did you actively look for information
about treatments from other doctors or health professionals?; Did
you actively look for information related to your cancer from your
treating doctor?; Did you actively look for information related to
your cancer from other doctors or health professionals?; Did you
discuss information from other sources with your treating doctor?;
Did your treating doctor suggest that you get information from
other sources?; Did you actively look for quality of life information
from your treating doctor?; Did you actively look for quality of life
information from other doctors or health professionals?’’. The
mean of each item was then centered and converted into z-scores,
and summed to create an overall scale. We measured patient–
clinician information engagement at follow-up with a six-item
scale (a = 0.72). The items drew yes–no answers to the following
questions: ‘‘Did you actively look for information related to your

2.4. Measures
2.4.1. Demographics
Age and education were categorized. Marital status was
dichotomized (member of an unmarried or married couple versus

1
Less than 1% of non-White respondents were of Asian, American Indian, Native
Hawaiian or other descent. Among all respondents, 3% considered themselves to be
Hispanic or Latino, and of these respondents the majority also identiﬁed themselves
as White.
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cancer from your treating doctor?; Did you actively look for
information related to your cancer from other doctors or health
professionals?; Did you discuss information from other sources
with your treating doctor?; Did your treating doctor suggest that
you get information from other sources?; Did you actively look for
quality of life information from your treating doctor?; Did you
actively look for quality of life information from other doctors or
health professionals?’’. As with the baseline measure, the mean of
each item was then centered and converted into z-scores, and
summed to create an overall scale.

Table 2
Primary variables—baseline versus follow-up respondents.

2.5. Statistical analysis

associations, the second stage demonstrates tests of causal
direction using longitudinal data.

Multiple imputation was used to address missing data
following procedures recommended by Allison [29] using STATA
10 and the ICE program [30]. That procedure creates 15 datasets
with imputed values. The MIM program was then used to generate
parameter estimates by averaging across the ﬁfteen datasets. We
also applied post-stratiﬁcation weights to the data to reﬂect the
distribution of cases in the PCR within each cancer on age, sex,
marital status, date of diagnosis, race–ethnicity, and stage of
disease. Analyses used the Survey programs in STATA 10 to assure
appropriate estimation of standard errors, given the use of
weights.
As discussed earlier, in addition to testing the relationship
between PCIE and treatment decision satisfaction, the aim of this
study was to test a proposed mechanism suggesting that PCIE
affected cancer patients’ treatment decision satisfaction by
increasing their feeling of being informed. To test this mechanism,
we performed a formal test of mediation using the joint
signiﬁcance test [31] rather than the standard guidelines [32] as
the former provides the best balance between statistical power and
Type I errors [31]. An inference of mediation is supported if (a) the
independent variable is signiﬁcantly related to the mediating
variable, and (b) if the mediating variable is signiﬁcantly related to
the dependent variable upon controlling for the independent
variable. To speciﬁcally establish if the indirect effect of the
independent variable on the dependent variable was signiﬁcantly
different from zero we used Sobel’s test statistic [33]. The
mediation test in this study was conducted using a series of
standard multiple regressions at the cross-sectional level controlling for gender, race, marital status, education, age, cancer type,
cancer stage, self-perceived health status, and number of treatments received.
The decision to test the model cross-sectionally rests on two
needs: the availability of a larger sample which maximizes
statistical power to detect effects and the likelihood that some
effects occur quickly and would be most easily seen if all measures
are taken simultaneously. Statistical adjustments for measured
potential confounders reduce the risk that observed associations
between principal variables are merely artifacts of the inﬂuence of
such confounders. On the other hand, cross-sectional analyses are
of limited value in supporting causal claims; observed associations
do not permit disentangling which of the associated variables is
cause and which effect (or whether there is some mutual
causation). Supplementing cross-sectional analysis with longitudinal analyses addresses this causal order issue directly. If, for
example, prior PCIE can be shown to account for subsequent
feeling of being informed while adjusting for baseline feeling of
being informed (and other baseline confounders) then the claim
that inﬂuence ﬂows from PCIE to feeling informed is additionally
supported. Thus, we present the results testing the proposed
model of effect in two stages. The ﬁrst stage shows the formal test
of mediation using cross-sectional data to maximize statistical
power and detection of effects. However, to address concerns often
raised when inferring causal relationships from cross-sectional

Variables

PCIE
Feeling informed
Treatment decision satisfaction

Baseline
(N = 2013)

Follow-up
(N = 1214)

Mean

S.D.

Mean

S.D.

0.00
13.03
3.36

0.63
2.57
0.75

0.06
13.32
3.43

0.63
2.45
0.72

3. Results
The baseline response rate was 61% for colorectal cancer
participants, 68% for breast cancer participants, and 64% for
prostate cancer participants at baseline. These response rates were
calculated with the American Association for Public Opinion
Research formula RR4 [35]. The raw response rates were 75% for
colorectal cancer participants, 79% for breast cancer participants,
and 77% for prostate cancer participants at follow-up. The
distribution of the principal variables, demographics, and patient
characteristics remained fairly stable upon applying weights and
imputing values. The total ﬁnal sample at baseline was 2013 and
1214 at follow-up after performing the multiple imputation
procedure.
As seen in Table 1, the baseline sample mean score for selfperceived health status scale was 2.14 (S.D. = 0.87, range = 1–4).
Table 2 shows that participants in the baseline sample reported
moderately high levels of treatment decision satisfaction, indicated with a sample mean score of 3.36 (S.D. = 0.75, range = 1–4).
The sample mean score for feeling informed was 13.03 (S.D. = 2.57,
range = 1–16).
Referring again to Table 1, respondents at follow-up did not
differ substantially on the variables which had been assessed at
baseline. The sample mean score for self-perceived health status
scale was 2.24 (S.D. = 0.86). In Table 2, we see that follow-up
participants generally tended to indicate a moderately high level of
treatment decision satisfaction seen with baseline participants,
where the sample mean score for the treatment decision
satisfaction scale was 3.43 (S.D. = 0.72). The sample mean score
for feeling informed was 13.32 (S.D. = 2.45), similar to baseline
participants. Additionally we see that participants at follow-up
reported slightly higher PCIE than baseline participants (sample
mean score for follow-up = 0.06, S.D. = 0.63; sample mean score for
baseline = 0.00, S.D. = 0.63).
Table 3 provides information regarding how retained participants changed from baseline to follow-up on principal variables
measured at both time points. Treatment decision satisfaction
scores for retained participants remained relatively unchanged
over time, however it should be noted that their feeling of being
informed noticeably decreased from baseline to follow-up, falling
from a mean of 13.32 (S.D. = 2.45; range 1–16) to a mean of 2.27
(S.D. = 1.20; range 1–4), perhaps because respondents were 2 years
Table 3
Sample characteristics of retained respondents (N = 1214).
Variables

PCIE
Feeling informed
Treatment decision satisfaction

Baseline scores

Follow-up
scores

Mean

S.E.

Mean

S.E.

0.06
13.32
3.43

0.63
2.45
0.72

0.00
2.27
3.39

0.65
1.20
0.78
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Table 4
Correlation matrix of primary variables (N = 1214).
PCIE
(baseline)
PCIE (follow-up)
Feeling informed (baseline)
Feeling informed (follow-up)
Satisfaction (baseline)
Satisfaction (follow-up)

PCIE
(follow-up)

0.43
0.21
0.17
0.11
0.05

0.04
0.03
0.03
0.03

Feeling informed
(baseline)

Feeling informed
(follow-up)

Satisfaction
(baseline)

0.83
0.39
0.28

0.33
0.24

0.45

All displayed variables are statistically signiﬁcant at p < .01 or less.

out from diagnosis at the follow-up and were less involved with
information about their cancer. Table 4 shows the correlations
among the primary variables. All primary variables were
statistically signiﬁcant at the 0.01 level or less and correlated in
the expected direction.
3.1. Formal test of mediation
The proposed model of mediation effects presented in Fig. 1
involved three speciﬁc propositions. Table 5 shows results of a
series of regression models which provide tests for these
propositions. The ﬁrst proposition required that PCIE relate to
feeling informed above and beyond the effects of demographic and
disease variables. Model 1 shows the effect of demographic and
patient characteristics on feeling informed. Model 2 adds the effect
of PCIE and shows a signiﬁcant effect of PCIE on feeling informed at
the cross-sectional level, thus supporting the ﬁrst proposition.
Model 3 shows the effect of demographic and patient
characteristics on treatment decision satisfaction, where we see
that race, age, martial status, cancer stage and health status are
signiﬁcantly associated with treatment decision satisfaction. It
should be noted that the effects of all but marital status are
attenuated upon adding PCIE and feeling informed, suggesting that
some of the effects of these background variables on TDS works
through PCIE and/or feeling informed. Model 4 adds the effect of
PCIE to test the second proposition that PCIE relates to treatment
decision satisfaction. We see support for this proposition as PCIE is
positively associated with treatment decision satisfaction at the

cross-sectional level. However, upon adding feeling informed into
the equation displayed in Model 5, we see that this association of
PCIE with treatment decision satisfaction disappears. In contrast,
feeling informed is strongly associated with treatment decision
satisfaction adjusting for demographic and disease variables and
PCIE. This effect of feeling informed on treatment decision
satisfaction supports the third proposition requiring that feeling
informed associate with treatment decision satisfaction over and
above the effect of demographic and disease variables and PCIE.
Taken together, these results suggest a partial mediation effect in
which feeling informed explains in part the association between
PCIE and treatment decision satisfaction. Additionally, according to
Sobel’s test the indirect effect of PCIE on treatment decision
satisfaction through feeling informed was statistically signiﬁcant
(Sobel test, 5.10, p < .000) and provides further evidence for partial
mediation effect. Interactions between the three different cancers
and PCIE were also tested and showed no signiﬁcant effect on
either feeling informed or treatment decision satisfaction,
supporting a claim that the effects reported here were independent
of which cancer a patient had.
In sum, PCIE appears to have a positive and direct association
with feeling informed and treatment decision satisfaction at the
cross-sectional level. Upon adding feeling informed into the
equation, the cross-sectional association between PCIE and
treatment decision satisfaction disappears, suggesting an effect
of partial mediation. However based on these results, the direction
of causal inﬂuence among PCIE, feeling informed and treatment
decision satisfaction remains unclear.

Table 5
Formal test of mediation (N = 2013).
Predictor
Step 1
Race
Education
Gender
Age
Marital status
Treatments received
Stage
Breast
Prostate
Health status

Model 1 feeling informed
0.04
0.04
0.00
0.16***
0.00
0.03
0.05
0.04
0.07
0.26***

Step 2
PCIE

Model 2 feeling informed
0.03
0.02
0.00
0.13***
0.01
0.04
0.05
0.02
0.03
0.26***

Model 3 satisfaction
0.06*
0.00
0.06
0.06*
0.08**
0.04
0.07*
0.06
0.04
0.22***

0.15***

Model 4 satisfaction
0.06*
0.01
0.06
0.05
0.08**
0.04
0.07*
0.07*
0.05
0.22***

0.04
0.02
0.06
0.00
0.08**
0.03
0.05*
0.08*
0.06
0.13***

0.06*

0.00

Step 3
Feeling informed
Adjusted R2

Model 5 satisfaction

0.35***
0.12

0.14

Displayed values are standardized b coefﬁcients, and explained adjusted variances (in bold).
*
p < .05.
**
p < .01.
***
p < .001.

0.08

0.08

0.18
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Predictor
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4. Discussion and conclusion
Model 1 feeling
informed at
follow-up

Model 2 satisfaction
at follow-up

Step 1
Age
Education
Marital status
Race
Gender
Health status
Stage
Breast
Prostate
Treatments received
PCIE (baseline)
Feeling informed (baseline)
Satisfaction (baseline)

0.02
0.13**
0.01
0.07*
0.03
0.04
0.07**
0.00
0.01
0.01
0.04*
0.18**

0.03
0.02
0.03
0.02
0.02
0.06
0.02
0.03
0.02
0.03
0.01
0.13**
0.37**

Adjusted R2

0.19

0.21

Displayed values are standardized b coefﬁcients, and explained adjusted variances
(in bold).
*
p < .05.
**
p < .001.

3.2. Establishing causal direction
We conducted a separate analysis (test of causal direction)
using longitudinal data to establish if our contention that PCIE
inﬂuenced feeling informed (proposition 4), which then in turn
affected treatment decision satisfaction (proposition 5) was
correct. Table 6 presents results of two regressions testing these
points. Referring to Model 1, we see a signiﬁcant effect of PCIE on
feeling informed at follow-up, which lends support to the fourth
proposition requiring that PCIE relates to feeling informed over and
above the effects of demographic and disease variables and feeling
informed at baseline. This shows that the observed cross-sectional
association between PCIE and feeling informed does not merely
reﬂect effects of feeling informed on reports of information
engagement with physicians; the lagged effects is consistent with
the causal direction of inﬂuence running from PCIE to feeling
informed.
In Model 2, the same predictors were regressed on treatment
decision satisfaction at follow-up, supporting an argument that
the direction of causal inﬂuence runs from feeling informed to
treatment decision satisfaction. This provided support for the
ﬁfth proposition which required that feeling informed predict
treatment decision satisfaction at follow-up adjusting for
demographic and disease variables, PCIE, and treatment decision
satisfaction at baseline. Additionally, a series of tests not
presented here were performed in order to consider the
possibility that the observed cross-sectional association might
have been due to effects of TDS or feeling informed on PCIE rather
than the effects of PCIE on those variables. One model tested if
feeling informed at baseline predicted PCIE at follow-up
controlling for PCIE at baseline and confounders, and another
model tested if treatment decision satisfaction at baseline
predicted feeling informed at follow-up controlling for feeling
informed at baseline and confounders. The results from these
tests failed to show signiﬁcant evidence for reverse causation;
this provides additional support for the claim that PCIE is the
inﬂuential variable in these relationships. In sum, these results
provide evidence for the direction of causal inﬂuence being such
that PCIE positively predicts feeling informed, which then
positively predicts treatment decision satisfaction, helping
reduce concerns about the question of causal direction inherent
in cross-sectional data.

4.1. Discussion
The main aim of this study was to investigate whether PCIE
directly inﬂuences treatment decision satisfaction for cancer
patients, through the feeling of being informed. The results
presented here support our expectation that PCIE is related to
treatment decision satisfaction and that this relation is partially
mediated by feeling informed. Additionally, our results suggest
that the direction of causal inﬂuence is such that PCIE predicts
feeling informed, which then in turn predicts treatment decision
satisfaction. This ﬁnding further supports cross-sectional associations seen between PCIE, feeling informed and treatment decision
satisfaction.
Among all the variables tested in our model, PCIE emerged as
the strongest predictor of feeling informed cross-sectionally as
well as longitudinally. Other studies that investigated patients’
perception of patient–clinician communication more broadly
suggest that this can have profound effects on treatment decision
satisfaction [19,20]. In a similar way, feeling informed was the
strongest predictor of treatment decision satisfaction. The feeling
of having made an informed choice has been shown to be
signiﬁcantly associated with treatment decision satisfaction
[26,27]. There are also some results here to suggest that some
populations may beneﬁt from interventions aimed at improving
information engagement in so far as it relates to feeling informed.
Speciﬁcally, the results here show small but signiﬁcant differences
in treatment satisfaction based on race, age, cancer stage and
health status, which weaken or disappear with PCIE and feeling
informed.
Although the study presents a strong argument for causal order
and partial mediation among the variables of interest, a few
limitations within the study should be considered. First, the effect
sizes as seen by the betas in our equations are rather small in
magnitude [34]. Second, this study relied on self-reported data,
and focused on patients with three common types of cancer. All
subjects were residents of Pennsylvania. Thus, the applicability of
results presented to other chronic illnesses and patient populations is not known. Third, the measure of PCIE was constructed
speciﬁcally for the objectives of this study, and only measures
whether engagement with information occurred and not the
degree with which it occurred. In this sense it remains a measure of
breadth rather than depth. Further investigation into factors not
measured here, such as the level of patients’ trust in their doctor or
physician, and its role regarding PCIE, may further inform the
theory tested in this study. Other avenues for research may entail
the construction of a comprehensive model to predict the feeling of
being informed and the investigation of treatment decision
satisfaction in non-chronic or non-life threatening afﬂictions.
4.2. Conclusion
In conclusion, this study highlights the importance of PCIE and
offers a relevant initial analysis of the way in which PCIE
potentially impacts the feeling of being informed, and ultimately
treatment decision satisfaction. Although the study focuses on
cancer, it also might provide useful insights into the feeling of
being informed and treatment decision satisfaction of patients
with other chronic diseases. Future studies may seek to investigate
the applicability of these ﬁndings to other health contexts.
4.3. Practice implications
The recent shift towards patient empowerment in medicaldecision making has spawned much interest in ways to maximize
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overall patient satisfaction. In a more speciﬁc context, treatment
decision satisfaction carries many implications for improving
health care delivery and aiding health care providers more
effectively treat patients with chronic diseases, such as cancer.
While the importance of fulﬁlling the informational needs of
patients has been proclaimed in many studies, none have proposed
a mechanism for how the way patients engage with information
about their cancer impacts treatment decision satisfaction. Based
on the ﬁndings presented here, physicians and health professionals
may consider increasing patients’ engagement with information
about their cancer as it may help patients feel more informed and
increase treatment decision satisfaction.
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