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ABSTRACT

Background. Patients can make contributions to the
safety of chemotherapy administration but little is
known about their motivations to participate in safety-
enhancing strategies. The theory of planned behavior
was applied to analyze attitudes, norms, behavioral con-
trol, and chemotherapy patients’ intentions to partici-
pate in medical error prevention.

Methods. A quantitative, cross-sectional survey study
among chemotherapy patients treated at the oncology/
hematology department of a large regional hospital was
conducted. Confirmatory factor analysis and structural
equation modeling were used to investigate the relation-
ship between patients’ responses to measures of atti-
tudes, norms, and behavioral control and their
intentions.

Results. Four hundred seventy-nine patients com-
pleted the survey (52% response rate). Attitudes, per-
ceived behavioral control, and subjective norms
explained 62 % of the variance in intentions to engage in

error monitoring and reporting. Perceived behavioral
control (8 = 0.476), norms relating to patients’ relatives
(B = 0.343), and instrumental attitudes ( = 0.281)
were the strongest (direct) predictors of patients’ inten-
tions. Experiential attitudes had the smallest effect on
intentions (3 = 0.178). Subjective norms relating to ex-
pectations attributed to oncology staff had strong direct
and indirect effects on patients’ intentions (total effect,
0.382).

Conclusions. Patients acknowledge the benefit of er-
ror monitoring and reporting and anticipate positive
outcomes of involvement, but their valuations of the pro-
cess of engaging in error prevention are less positive.
Behavioral control and perceptions of staff approval are
central for patients. Involvement of cancer patients in
safety requires oncologists to address their patients’
normative and control beliefs through education and
proactive approval of patient engagement. The Oncolo-
gist 2010;15:903-912
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INTRODUCTION

Medical errors are a serious threat to cancer patients [1].
Gandhi et al. [2] investigated medication errors in outpa-
tient chemotherapy in adult and pediatric ambulatory infu-
sion units. Four percent of all chemotherapy orders in adults
and 1% of chemotherapy orders in children involved errors.
Walsh et al. [3] observed a medication error rate of 8.2 per
1,000 medication orders among adult cancer patients in the
outpatient setting. Five medication errors per 1,000 orders
had the potential to cause harm and one error per 1,000 or-
ders resulted in injury. Research and clinical experience
suggest that patients can be a valuable resource in ensuring
safe care, and several cancer centers in the U.S. and Europe
now try to engage cancer patients as “vigilant partners”
[4-T7]. For example, Weingart et al. [8] report on the “You
CAN” campaign, a teamwork training program for cancer
patients and their families in ambulatory oncology. At the
heart of any error prevention strategy involving chemother-
apy patients is that patients attentively monitor care proce-
dures, for example, drug administration, and notify care
providers if they observe any potential errors or deviations
from routines. However, evidence regarding the conditions
under which patients are able and willing to engage in their
safety and thus the effectiveness of these approaches is still
limited. It is not an uncommon experience for oncology
nurses to find out retrospectively that patients were aware
of errors or deviations from standards but did not commu-
nicate their observations because of a variety of reasons [9].
Prior research suggests that chemotherapy patients them-
selves acknowledge the importance of being proactive, ask-
ing questions, and communicating observations that may
signal error [10]. In in-depth interviews, patients unequiv-
ocally agreed that patients can make contributions to safety,
and many participants were prepared to get involved. How-
ever, patients also recognized their limited capabilities for
error detection, that is, medical knowledge. The central im-
portance patients attach to instruction by nurses regarding
error prevention indicates that perceived social norms may
be a main contributor to patient engagement. A clear under-
standing of the factors that determine patients’ safety-re-
lated behaviors is crucial to facilitate patients’ active
involvement in safety and for the design of effective inter-
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Figure 1. Schematic model of the theory of planned behavior.
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ventions that support patients and care providers in ensur-
ing safe care.

Participation in error prevention strategies can be seen
as a complex case of health-promoting behavior. Thus, the
theory of planned behavior (TPB) provides a useful concep-
tual model to explain and predict patients’ behavioral inten-
tions to engage in their safety. Transferred to the behavior
of interest, namely, “monitoring care procedures and noti-
fying staff of any potential errors,” the TPB would predict
that positive emotive beliefs regarding the target behavior
and a high subjective probability that the behavior posi-
tively affects safety, that is, patient preventability, are cen-
tral for attitudes toward error monitoring and reporting. If
patients hold normative beliefs that significant others ex-
pect them to engage in error prevention and share a high
motivation to comply with these expectations, this would
positively affect subjective norms and thereby intentions to
participate. Finally, patients’ perceptions of the presence of
factors that facilitate or impede monitoring and communi-
cating errors to staff, for example, knowledge, together
with the subjective power of these factors, determine pa-
tients’ self-perceived abilities to “speak up.” Attitudes, sub-
jective norms, and perceived behavioral control would
predict patients’ intentions to watch for and communicate
errors, and intentions would predict actual behavior (Fig.
1). Intentions have been shown to be predictive of actual
behavior for a number of behaviors and settings, including
patients’ safety behaviors [11-13]. The TPB has been suc-
cessfully applied to a variety of health-promoting behav-
iors, for example, physical activity and exercise, safer sex,
adherence to diet, and self-examination behavior [14-17].

The primary aim of this study was to examine and em-
pirically test the relationships between attitudes, norms, and
behavioral control and chemotherapy patients’ intentions to
participate in error prevention. We hypothesized that per-
ceived social norms relating to staff would play a salient
role in predicting the target behavior. Chemotherapy pa-
tients often experience long and intense relations with the
same medical staff, and the target behavior itself, that is, er-
ror reporting, is embedded in a complex social environ-
ment. Perceived approval of error prevention behavior by
staff is likely to be of vital importance for patients because
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caregivers are directly affected by the target behavior. The
results of the current study may have important practical
implications for involving patients in error-prevention
strategies.

MATERIALS AND METHODS

Survey Instrument

A quantitative, cross-sectional survey study among chemo-
therapy patients was conducted. The development of the in-
strument was based on our own extensive qualitative
research in chemotherapy patients and guided by the liter-
ature [7, 9, 10, 18]. We based the development of survey
questions on items commonly used to assess TPB con-
structs and adapted them to the objective of our study. The
following measures were included to assess attitudes, be-
havioral control, norms, and intentions.

Attitudes were measured with six items, three relating to
experiential attitudes and three assessing instrumental atti-
tudes. Experiential attitudes relate to patients’ emotive be-
liefs and valuations of the process of engaging in error
prevention whereas instrumental attitudes relate to cogni-
tive beliefs regarding the outcomes of the behavior. Atti-
tude items used the stem “For me, to watch for errors and
notify staff of errors is ...”” and presented seven-point bipo-
lar adjective response scales anchored at easy (= 7) or dif-
ficult (= 1) (ATT-E1), familiar (= 7) or unfamiliar (= 1)
(ATT-E2), pleasant (= 7) or unpleasant (= 1) (ATT-E3),
good (= 7) or bad (= 1) (ATT-I1), useful (= 7) or worth-
less (= 1) (ATT-12), and beneficial (= 7) or harmful (= 1)
(ATT-13).

Perceived behavioral control was assessed using three
items, all measured on a seven-point Likert scale ranging
from completely agree (= 7) to completely disagree (= 1):
“T'am confident that I can watch for errors and notify staff of
errors” (PBC1), “I am sure I could watch for errors and no-
tify staff of errors if I want to” (PBC2), and “Whether 1
watch for errors and notify staff of errors or not is entirely
up to me” (PBC3).

Subjective norms were assessed with four items, all
measured on a seven-point Likert scale ranging from com-
pletely agree (= 7) to completely disagree (= 1): “People
who are important to me (e.g., family) expect me to watch
for errors and notify staff of errors” (N1), “People who are
important to me (e.g., family) would approve of my watch-
ing for errors and notifying staff of errors” (N2), “Nurses
expect me to watch for errors and notify staff of errors”
(N3), and “Doctors expect me to watch for errors and notify
staff of errors” (N4).

Intentions were assessed with three items, all measured
on a seven-point Likert scale ranging from completely
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agree (= 7) to completely disagree (= 1): “Next time [ go to
hospital I will watch for errors and notify staff of errors”
(INT1), “I intend to watch for errors and notify staff of er-
rors next time I go to hospital” (INT2), and “Next time I go
to hospital, I want to watch for errors and notify staff of er-
rors” (INT3).

These measures were assessed within a larger survey
study relating to patients’ perceptions of chemotherapy
safety. The term “error” was introduced at the beginning:
“Errors in care can occur and manifest in multiple ways. For
example, a drug can be omitted by mistake or the wrong
dose can be administered. Not all errors cause harm though,
for example, because they are identified and intercepted be-
fore reaching the patient.” Patients were also presented
short vignettes of typical errors to make them more familiar
with the variety of errors that can occur. The survey was
pretested for acceptability and comprehension in 15 pa-
tients.

Sample

Patients treated at the oncology/hematology department,
including the ambulatory infusion unit, of a large regional
hospital in Switzerland were recruited for participation in
the study. There were few inclusion criteria, namely, age
>18 years, treatment with antineoplastic drugs, ability to
understand German, and no information on death stored.
Medical records of patients were screened for these criteria.
Identified patients received the survey together with a cover
letter asking for informed consent and a prepaid envelope.
Forms were returned to the Swiss Patient Safety Founda-
tion. Return of the survey was regarded as informed con-
sent. A reminder and a copy of the survey instrument were
sent 4 weeks later. No material incentives were offered for
participation. Age, gender, insurance, and cancer diagnosis
were extracted from medical records. The research protocol
was approved by the local Ethics Committee (ref. 2008/
035).

Data Analysis

Our analytical approach followed the recommended two-
step procedure for structural equation modeling [19]. First,
we conducted a confirmatory factor analysis (CFA) to test
the measurement model and verify convergent and dis-
criminant validity. CFA models the relations between ob-
served variables (scores on the measurement instrument)
and the underlying unobserved latent variables (e.g., TPB
constructs) [20]. The modification indices and the standard-
ized residual covariances were examined to evaluate model
fit and misspecification of the measurement model and to
guide model modification. In a second step, structural equa-
tion modeling (SEM) was used to define and test the hy-
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pothesized relations between the latent variables. CFA and
SEM were conducted using AMOS 17 [21]. Internal con-
sistency of the scales was assessed using Cronbach’s « co-
efficient. Model fit was assessed using the following fit
statistics: goodness-of-fit index (GFI) and adjusted good-
ness-of-fit index (AGFI) >0.90 as measures of absolute fit,
comparative fit index (CFI) and Tucker-Lewis index (TLI)
with values close to 0.95 as measures of comparative (in-
cremental) fit, root mean square error approximation
(RSMEA) <0.06 as a parsimony adjusted measure of fit,
and standardized root mean square residual (SRMR) <0.08
as measure of absolute “badness-of-fit” were accepted as a
“good fit” [22]. All returned surveys were screened for in-
complete data. Cases with >10% missing items were ex-
cluded from analysis. Missing values in the remaining
sample were imputed using full information maximum like-
lihood (FIML). Tests were two-sided and a p-value < .05
was considered significant.

RESULTS

Descriptives

Nine hundred twenty-three patients were included in the
study, of whom 479 returned the completed survey (52%
response rate). Table 1 reports respondents’ characteristics.
There were no significant differences between responders
and nonresponders in terms of mean age (61.2 years versus
60.9 years; p = .7920) and gender (50.1% female versus
45.3% female; p = .142). However, compared with nonre-
sponders, patients who completed the survey were more
likely to have private insurance (7.9% versus 4.1%; p =
.014). Breast cancer (23.0% versus 16.4%; p = .01) and he-
matologic cancers (27.8% versus 17.1%; p < .001) were
more frequent whereas lung cancer (8.4% versus 16.7%;
p < .001) and genitourinary cancers (11.7% versus 17.6%;
p = .011) were less frequent among responders than non-
responders. Five surveys were dropped from further analy-
sis because of excessive missing data, leaving a sample of
n = 474 for the CFA and SEM.

The majority of patients reported positive attitudes to-
ward error monitoring and reporting, though a considerable
fraction disagreed with positive item descriptors (5%—-9%
for instrumental and 17%-29% for experiential attitudes).
For the PBC items, 3%—13% disagreed on having control
over their error prevention behaviors and 2%—10% rejected
intentions to engage in safety. Thirty percent of responders
disagreed strongly that doctors expected them to watch for
and report errors, whereas 18% attributed this to nurses.
Figure 2 presents the fractions of patients who reported dis-
agreement with items. Differences in patients’ responses to
the items of the five theoretical constructs are consistent

Predictors of Intentions

Table 1. Sample characteristics (n = 479)
Characteristic % patients
Age, yrs,* mean (SD) 61 (14)
18-25 1.9
26-40 5.9
41-55 22.8
56-70 42.8
71-80 21.3
>81 5.4
Female gender” 50.1
Public insurance® 92.1
Education
Primary education 17.9
Secondary education 67.1
Tertiary education 14.9
Primary cancer”
Breast 23.0
Lung 8.4
Hematologic 27.8
Gastrointestinal 17.1
Genitourinary 11.7
Oropharyngeal 4.2
Gynecologic 2.3
Other 4.0
Unreported 1.7
Self-rated general health
Very good 18.0
Good 51.5
Moderate 24.8
Poor 4.0
Very poor 1.8
Experienced cancer treatment”
Surgery 55.8
Infusion/s.c. injection 85.0
Oral medication 61.0
Blood transfusion 26.1
Other 15.2
“Abstracted from medical records.
PMultiple responses allowed.
Abbreviation: SD, standard deviation.

with a priori expectations (Table 2). The mean response to
instrumental attitude items was significantly higher than the
mean score on experiential attitude items (5.49 versus 4.11;
p < .001), indicating that patients valued the outcome ex-
pectations of error monitoring and reporting more posi-
tively than the process of performing this behavior.
Perceived subjective norms associated with patients’ pri-
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Figure 2. Fraction of patients who disagreed with theory of
planned behavior items. The two bottom adjacent response cat-
egories are merged. See methods for detailed item descrip-
tions.

Abbreviations: ATT, attitude; INT, intention; N, norm;
PBC, perceived behavioral control.

vate environment (Norms 1 and 2) were significantly higher
than expectations attributed to hospital staff (Norms 3 and
4) (mean, 5.21 versus 4.02; p < .001). Norms relating to
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oncology nurses (Norm 3) were stronger than expectations
attributed to doctors (Norm 4) (mean, 4.33 versus 3.72; p <
.001). Cronbach’s « indicated satisfactory internal consis-
tency of the TPB scales, with the only exception being the
Norms scale (Table 2).

CFA

A TPB measurement model with the five factors experien-
tial attitudes, instrumental attitudes, perceived behavioral
control, norms, and intentions was estimated initially and
evaluated for misspecification. Inspection of the modifica-
tion indices and standardized residuals obtained by the con-
firmatory factory analysis of this model indicated local
areas of poor fit associated with the subjective norms
indicators. The model was revised to include two latent sub-
jective norm variables (one related to hospital staff
[NORM-staff] and one reflecting patients’ relatives
[NORM-relatives]), each measured by two items (Cron-
bach’s o« NORM-staff, 0.870; Cronbach’s &« NORM-rela-
tives, 0.838). Table 3 presents the factor loadings of the
latent constructs and interfactor correlations of the revised
model. Standardized factor loadings were generally large

Table 2. Mean scores and reliabilities of items (n = 474)
Item?® Mean SD Cronbach’s
Instrumental attitudes 5.49 1.47 0.857
Good/bad (ATT-I1) 5.31 1.64
Useful/worthless (ATT-12) 5.42 1.79
Beneficial/harmful (ATT-I3) 5.73 1.58
Experiential attitudes 4.11 1.66 0.860
Easy/difficult (ATT-E1) 4.37 1.83
Familiar/unfamiliar (ATT-E2) 4.10 1.80
Pleasant/unpleasant (ATT-E3) 3.86 2.00
Behavioral control 5.24 1.46 0.798
I am confident I can . .. (PBCI1) 5.64 1.46
I am sure, I could . . . (PBC2) 4.95 1.79
It is up to me whether . . . (PBC3) 5.11 1.92
Norms 4.62 1.30 0.669
People expect me to . . . (N1) 4.97 1.98
People would approve . . . (N2) 5.45 1.51
Nurses expect me to . . . (N3) 4.33 1.85
Doctors expect me to . . . (N4) 3.72 1.94
Intentions 5.36 1.55 0.915
Next time [ will . . . (INT1) 4.97 1.74
Tintend to . . . (INT2) 5.35 1.85
Next time [ want to . . . (INT3) 5.75 1.39
# See methods for detailed item descriptions.
Abbreviations: ATT, attitude; INT, intention; PBC, perceived behavioral control; SD, standard deviation.
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Table 3. Standardized factor loadings and interfactor correlations of final measurement model (confirmatory factor
analysis)

Factor loading 2 3 4 5 6
Instrumental attitudes 0.144 0.131 0.125 0.073 0.389
Good/bad (ATT-I1) 0.909
Useful/worthless (ATT-12) 0.763
Beneficial/harmful (ATT-13) 0.791
Experiential attitudes 1.00 0.141 0.041 0.131 0.297
Easy/difficult (ATT-E1) 0.825
Familiar/unfamiliar (ATT-E2) 0.760
Pleasant/unpleasant (ATT-E3) 0.880
Behavioral control 1.00 0.180 0.393 0.631
I am confident I can . .. (PBC1) 0.760
T am sure, [ could . . . (PBC2) 0.739
It is up to me whether . . . (PBC3) 0.783
Norms, relatives 1.00 0.166 0.463
People expect me to . . . (N1) 0.867
People would approve . . . (N2) 0.862
Norms, staff 1.00 0.454
Nurses expect me to . . . (N3) 0.915
Doctors expect me to . . . (N4) 0.843
Intentions 1.00
Next time [ will . . . (INT1) 0.867
Tintend to . .. (INT2) 0.910
Next time I want to . . . (INT3) 0.909
Abbreviations: ATT, attitude; INT, intention; PBC, perceived behavioral control; SD, standard deviation.

(>0.7) and all were statistically significant (p <.001). The
strongest relations were observed for perceived behavioral
control and intentions, and norms and intentions. The good-
ness-of-fit indices suggest that the revised six-factor model
fit the data well: Xz (89,n =474) =95.7, p = .295; GFI =
0.976; AGFI = 0.964; CFI = 0.99; TLI = 0.99; RSMEA =
0.013; SRMR = 0.0196.

Structural Equation Model

Based on the final measurement model, a structural model
was tested. In addition to the direct paths from attitudes,
norms, and perceived behavioral control to intentions hy-
pothesized by the TPB, we also found a significant path
from norms relating to staff to perceived behavioral control.
The final model accounted for 62% of the variance in pa-
tients’ intentions. The overall fit of the model was good
with x* (96, n = 474) = 119.05, p = 0.056; GFI = 0.971;
AGFI = 0.958; CFI = 0.99; TLI = 0.99; RSMEA = 0.023;
SRMR = 0.0575. All paths are significant at the .001 level.
Significant covariances were identified between the two
norm constructs (covariance, 0.464; correlation, 0.169; p =

.002) and the two attitude constructs (covariance, 0.272;
correlation, 0.145; p = .006). Figure 3 presents the final
model together with standardized parameters. Intentions
were most strongly (directly) influenced by perceived be-
havioral control (8 = 0.476), norms relating to relatives
(B = 0.343), and instrumental attitudes (3 = 0.281). Expe-
riential attitudes had the smallest effect on intentions (8 =
0.178). Norms relating to hospital staff explained 16% of
the variance in perceived behavioral control. Thus, the total
effect of these norms on intentions is substantial and ex-
ceeds that of norms attributed to patients’ “personal envi-
ronment” (standardized direct effect, 0.194; indirect effect,
0.395 X 0.476 = 0.188; total effect, 0.382).

DI1SCUSSION

This research investigated cancer patients’ motivation to
contribute to drug administration safety. Our study con-
firms the TPB as a conceptual framework in predicting che-
motherapy patients’ behavioral intentions to engage in
medical error prevention. Perceived behavioral control,
norms, and attitudes explained a large fraction of variance
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Figure 3. Results of structural equation modeling. Effects of norms, attitudes, and perceived behavioral control on patients’
intentions to notify staff of errors. Observed manifest variables (survey items) are presented as rectangles. Latent variables are
presented as ellipses. Error and residual terms are omitted from display. Standardized estimates are presented. p-values for all

paths’ coefficients were <.001.

Abbreviations: ATT, attitude; INT, intention; PBC, perceived behavioral control.

in intentions. As in other studies, behavioral control, that is,
trust in one’s own ability, was the major predictor of intend-
ing to monitor treatment safety [11]. In a recent study, self-
efficacy in preventing errors, a concept closely related to
behavioral control, was strongly associated with the re-
ported likelihood of taking preventive actions [23]. Patients
with high self-efficacy were more likely to engage in newer
and unfamiliar actions, in particular. Luszczynska and Gun-
son reported behavioral control as the strongest predictor of
patients’ intentions to ask staff to wash their hands [13].
With respect to the target behavior in our study, behavioral
control has several core dimensions that are likely to influ-
ence performance. These are, most importantly, interacting
and communicating with staff about difficult issues, vigi-
lance and reaction capabilities limited by disease and treat-
ment, and (medical) knowledge. It is worth noting that these
dimensions, for example, interacting with staff, are not, per
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se, important for behavioral control. Rather, behavioral
control reflects patients’ beliefs that a factor may facilitate
or impede their error prevention activity and the perceived
strength of this factor. If patients hold the belief that inter-
action with staff is needed for error prevention together
with the perception that their potential to interact is limited
because of internal or external barriers, that decreases pa-
tients’ feelings of controllability and, as our results show,
intentions to engage.

Our findings highlight the important role of perceptions
of others’ approval in predicting intentions to engage in
safety, that is, subjective norms. Patients who perceive
strong expectations to report errors and thus feel potential to
gain approval or suffer sanctions have stronger intentions to
act. The CFA also revealed that norms attributed to the
“hospital environment” and norms attributed to the “private
environment” reflect two distinct factors that are both im-
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portant for cancer patients. Error monitoring and reporting
expectations attributed to staff were significantly lower, but
more influential for intentions than for expectations attrib-
uted to patients’ relatives. Our previous research revealed
that many chemotherapy patients have a strong motivation
to comply with staff expectations [10]. In a recent survey
study, patients shared affirmative attitudes about engaging
in a variety of concrete safety-related behaviors, under the
condition that staff would instruct them to [24]. Despite its
informative and educative character, instruction by staff
also symbolizes approval for patients’ engagement in error
prevention and can be perceived as signaling social norms.
Research into oncology nurses’ practices to get patients in-
volved in safety indeed confirms that nurses intuitively
choose among a set of strategies and patterns of language
and switch between participative and authoritative models
of education, involving different “colorings” of expecta-
tions and norms [9]. Although our findings clearly empha-
size the role of perceived norms, we do not know whether
expectations attributed to staff relax barriers for safety en-
gagement, such as decreasing fears to confront staff with
errors, or increasing barriers not to engage and social pres-
sure to comply. However, the result that norms attributed to
staff also indirectly affect intentions through perceived be-
havioral control suggests the former relation. In our study,
norms attributed to staff explained about 16% of the vari-
ance in perceived behavioral control. Thus, perceived staff
approval of error prevention seems to reduce social barri-
ers, and as a consequence positively renders patients’ trust
in their own ability to engage in the behavior.

This study has some limitations that should be consid-
ered when interpreting its results. First, we sampled only
patients from one hospital, and the generalizability of our
findings is thus unclear. Second, the achieved response rate
is unsatisfactory, and we cannot rule out bias from selective
nonresponse. Although there were no differences between
responders and nonresponders in terms of age and gender,
certain types of cancer were underrepresented among re-
sponders. Unfortunately, the data available for nonpartici-
pants are very limited. For example, we do not know
whether participants and nonparticipants differed in terms
of their educational and socioeconomic backgrounds. Fur-
ther, we did not assess participants’ income and social and
economic living conditions, and did not model the influ-
ence of education on patients’ responses. Education and so-
cioeconomic background may play a major role in the
ability and willingness to engage for one’s own safety [24].
Finally, the main outcome measures in our model were pa-
tients’ intentions rather than actual behaviors. Although the
predictive value of intentions has been confirmed for many
health-related behaviors, the strength of this link for safety-
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related activities is unclear. We thus do not know whether
patients who intended to would in fact engage in error mon-
itoring and whether changing intentions through interven-
tions will impact changes in behavior. Webb and Sheeran
concluded, from a meta-analysis of studies of intention—
behavior relations, that a medium-to-large change in inten-
tion leads to a small-to-medium change in behavior. The
impact of intentions on behavior is smaller for behaviors
that are performed in “social context” and when there is po-
tential for social reaction, which is certainly the case for pa-
tients’ error prevention behaviors [25]. Thus, future
research is needed regarding the predictive power of inten-
tions for safety-related behaviors in socially complex envi-
ronments.

Despite these limitations, the results have important im-
plications for clinical practice and involvement of patients
in error prevention. As indicated by the high scores on the
instrumental attitude items, patients in our study acknowl-
edged the utility of error monitoring and reporting and an-
ticipated positive outcomes of involvement in safety. This
is a fundamental precondition for any approaches to en-
courage patients. However, patients’ valuations of the pro-
cess of engaging in error prevention activities (experiential
attitudes) were less positive. In particular, many patients
felt that this process was “unfamiliar” and “unpleasant.”
Future research should investigate the acceptability and
comfort of different modes of communicating potential er-
rors to providers. For example, recent studies suggest that
tools for indirect communication, such as patient reminder
materials [26] or electronic reporting [27], are used by pa-
tients and are perceived as helpful. Routine integration of
error reporting requests in patient—provider communication
during chemotherapy visits is also likely to make discussion
of safety issues more familiar and pleasant for patients.

Patients themselves perceive involvement in safety is-
sues as a learning process in which knowledge and confi-
dence in their abilities rise with additional experiences of
chemotherapy administration [10]. There are a number of
ways that clinicians can support and foster this process,
most profoundly by teaching what is being done and why,
and by formulating simple rules of correct processes. Trust
in one’s own ability to identify errors is of particular impor-
tance to patients as they seek to avoid falsely attributing er-
ror and triggering additional burden for staff associated
with workup of events. Clinicians thus need to address
these concerns and reduce barriers by communicating that
even reports of potential errors that turn out to be a “false
alarm” are appreciated. Behavioral control can also be im-
proved by providing role models of other patients who en-
gage in error prevention. Patients report that watching other
patients asking staff to wash their hands would encourage
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them to perform the same behavior [28, 29]. This could be
accomplished by patient education material presenting
other patients’ reports, or by former patients serving as pa-
tient safety champions and educating other patients about
error prevention [30]. However, attention should also be
paid to unintended “learning effects.” Clinical staff need to
be aware that nonconstructive reactions to intervening pa-
tients may not only affect involved individuals and impede
the likelihood of future error preventing activities but can
also render other patients’ perceptions of norms and control
beliefs. In particular, if care is provided at large infusion
units where patients can follow staff responses to other pa-
tients’ safety-related activities, adequate interaction is vital.

Engaging patients in safety is embedded in a complex
professional and institutional environment and addresses
the larger context of a culture of safety. Only if profession-
als collaborate for safety, and receive institutional and lead-
ership support for safety, will they be able to encourage
patients to engage and promote safety toward patients.
There is scarce evidence on doctors’ and nurses’ attitudes
toward involvement of patients and the relationship of these
to patients’ participation in safety. A recent survey among
nurses about an intervention to involve patients in the pre-
vention of adverse drug events reported positive attitudes
and experiences of nurse participants [31]. Our own re-
search suggests that nurses claim that involvement of pa-
tients needs continuous, joint, and honest efforts and must
be embedded in the institution’s safety culture [9]. In that
qualitative study, oncology nurses argued that instruction
of patients should start at the consultation with doctors and
“doctors need to signal that there is room for questioning
staff, that this is wanted and acknowledged.” Surprisingly,
informal discussions with doctors at the same institution re-
vealed that oncologists had little self-confidence that their
instructions may have considerable impact on patients’
safety behaviors. The effect of perceived subjective norms
on intentions to engage in error prevention was substantial
in our study. However, a considerable fraction of patients
strongly disagreed that doctors, and to a lesser extent
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nurses, expect them to engage in error prevention. Clini-
cians need to be aware that their unambiguous and proac-
tive approval may be a central force in involving their
patients in safety.

CONCLUSION

Attitudes, behavioral control, and subjective norms explain
alarge portion of patients’ intentions to engage in error pre-
vention. Patients acknowledge the utility of error monitor-
ing and reporting and anticipate positive outcomes of
involvement, but their valuations of the process of engag-
ing in error prevention are less positive. Behavioral control
and perceptions of staff approval are central for patients. In-
volvement of cancer patients in safety requires oncologists
to address their patients’ normative and control beliefs
through education and proactive approval of patient en-
gagement.
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