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Abstract: Background: Adverse event is a crucial issue affecting patient’s safety of healthcare services. To assess
nurses’ attitude of reporting adverse events is important to establish a safe environment for patients. However,
no relevant instrument has been validated and used in China. This study was to examine validity and reliability of
Chinese version of Reporting of Clinical adverse Event Scale (C-RoCAES). Material and methods: Chinese version
of 25-item RoCAES was used in a sample of 1557 nurses. Confirmatory factor analysis (CFA) and exploratory factor
analysis (EFA) were selected for construct validity test. Internal consistency was also examined. Results: After CFA
and EFA, two items were removed and two items loaded on different factors in our sample. Five factors were gener-
ated, including perceived blame, perceived criteria for identifying events that should be reported, perceptions of
colleagues’ expectations, perceived benefits of reporting and perceived clarity of reporting procedures. Cronbach’s
alpha for the total scale and subscales ranged from 0.70 to 0.85. Conclusion: C-RoCAES is applicable to healthcare
services of China. The instrument provide information for the providers of healthcare services to develop staff edu-
cation regarding patient safety, and also help them to evaluate strategies of preventing adverse events in clinical
practice in China.

Keywords: Reporting of clinical adverse events scale (ROCAES), confirmatory factor analysis, exploratory factor
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Introduction

Adverse events (AEs) have become a significant
issue influencing hospitalized patients safety
[1]. An AE is usually defined “a process or act of
omission or commission that resulted in haz-
ardous health care conditions and/or unintend-
ed harm to the patient” [2]. AEs caused various
outcomes for patients [3-6] and organizations
[2, 7, 8]. For patients outcomes, AEs contribut-
ed to the increasing harm from no or minor
harm [3, 4]; to temporary or permanent disabil-
ity [3, 5, 6], and even death [3, 5, 6]. For organi-
zation outcomes, AEs were associated with
high direct medical costs due to prolonged stay
of hospitalization or readmission [7, 8]; adverse
media outcome, or legal action [2]. Com-
prehensive strategies have been recommend-
ed to prevent AEs, including quality assurance
or peer review, staff education, evaluation of
safety behavior, and procedures improvement
[9]; voluntary and computerized reporting sys-
tems reporting for improving health profes-

sionals’ reporting attitude and behavior [6, 10];
Of the effective strategies, improving reporting
status was an essential strategy to detect prob-
lems related with patients safety and learning
from error [11]. However, The researchers have
identified the following main barriers to AEs
reporting [12-23]: fear of blame, sanctions or
dishonor, threat peer relationships, lawsuits
[12-20]; lacking of AEs reporting knowledge
[13, 14, 16, 18, 21, 22]; lacking of support or
expectation from colleagues [12, 23]; and
reporting system issues such as tedious pro-
cesses, lacking of confidentiality and anonymity
for reporting, lacking of efficient and timely
feedback [15, 16, 18, 22].

In 2008, WHO launched an International
Reporting and Learning Systems (RLS) with the
purpose of sharing learning, innovations, solu-
tions and best practices [11]. The Institute of
Medicine (IOM) issued a report “Health IT and
Patient Safety: Building Safer Systems for
Better Care ” and emphasized that “reporting of
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safety problems should be voluntary, share les-
sons learned, confidential, and non-punitive”
[24]. “The patient safety target” drew up by
China Hospital Association (CHA) also advocat-
ed to set up a voluntary, non-punitive reporting
system and to take measures to encourage
active reporting AEs. Nurses play a major role
in reporting AEs because they work at the first
line of patient care [25]. According the data,
nursing safety events accounted for 40% of
AEs in China. It is necessary to understand the
reporting attitude of nurses for improving the
reporting status of AEs in China. There were
some studies to investigate influence factors of
AEs under-reporting for nurses in China [16, 17,
26, 27]. Most of the studies focused one or two
aspects of reporting attitude of nurses [16, 17,
26], such as their perceptions of blame culture
[16, 17, 26], or information cognition [17], or
reporting system [27]. There is a paucity of
research on their perception of expectations
from administrators and co-workers to report-
ing attitude. Moreover, to improve the reporting
statue, an applicable measurement can pro-
vide valuable insight into nurses’ attitudes of
reporting AEs [28]. However, there has been no
validated Chinese-version instrument to exam-
ine main aspects of nurses’ AEs reporting
attitudes.

From the literature, we found some different
version instruments (Medication Administration
Error Reporting scale; Nursing Staff/Phar-
macist/Medical Staff Questionnaire Regarding
Error reporting; Hospital Survey on Patient Sa-
fety Culture; Incident Reporting Culture Qu-
estionnaires) for measuring nurses’ reporting
status. The English-version RoCAES was more
specific and comprehensive than others, so we
chose it to examine nurses’ attitude and behav-
ior for reporting of clinical adverse events in
China. The English version of Reporting of
Clinical Adverse Events Scale (RoCAES) [29]
developed by Wilson et al. assessed the five
main aspects of attitudes of reporting AEs: per-
ceived blame (six items), perceived criteria for
identifying events that should be reported (six
items), perceptions of colleagues’ expectations
(six items), perceived benefits of reporting (five
items) and perceived clarity of reporting proce-
dures (two items). The scale had been com-
pared the attitude and behavior of nurses/
nurse-midwives with that of doctors at Leeds,
Hull and York Universities in August September
2003. The scale had better reliability and valid-
ity. The Cronbach’s alphas for the five subscales
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and total scale ranged from 0.66 to 0.84. The
6-week test-retest reliability coefficients for five
subscales ranged from 0.48 to 0.62. The main
purpose of the study was to examine the reli-
ability and validation of the Chinese version of
ROCAES (C-RoCAES).

Material and methods
Design and sampling

This study was a cross-sectional survey. The
participants were nurses recruited from four
general hospitals of Shanghai, including two
tertiary (Shanghai Tenth People’s Hospital,
Shanghai Yangpu District Central Hospital) and
two secondary (Shanghai Kongjiang Hospital,
Shanghai Antu Hospital) hospitals. The inclu-
sion criterion was: the nurses providing direct
care for patients independently. The exclusion
criteria were: directors of nursing department
of the hospitals, and nurses having training
courses.

Procedure

Data collection was conducted between 7%,
May to 31", December 2012. Permission to
use the scale [29] was obtained from the origi-
nal author before the study. Translation and
back-translation were conducted by a transla-
tor with bilingual education backgrounds.
Content validity test was conducted by an
expert committee involving six experienced
clinical nursing professionals. Item-Content
Validity Index (I-CVI) was computed as the num-
ber of experts giving a rating of either 3 or 4,
divided by the total number of experts. In our
study, I-CVI of the scale ranged from 0.83 to
1.00, indicating adequate content validity [30].

Prior to the investigation, permissions to con-
duct the study were approved from the hospi-
tals. Then the principal investigator (the first
author) contacted the nursing departments of
the recruited hospitals. The numbers of poten-
tial participants at each wards or nursing unit
were obtained from the nursing departments. A
total of 1557 survey packages with return
stamped envelopes were mailed to the poten-
tial participants. The survey package included:
a) an introduction describing the purposes and
procedure of the study and emphasizing volun-
tary, anonymous and whether the nurse partici-
pated into this survey or not would not affect
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their work at the hospital; b) a written consent
form; and c) questionnaires including demo-
graphic information and the initial version of
C-RoCAES. Of 1557 nurses, 1257 completed
the survey with a response rate of 80.7%.

Measures

Demographic information includes age, gender,
education level, year of working at ward and
hospital, and category of wards.

The nurses’ attitudes of reporting adverse
events were measured by the initial version of
Chinese version of Reporting of Adverse Events
Scale (C-RoCAES). The C-RoCAES was translat-
ed and back-translated from the English ver-
sion (RoCAES) developed by Wilson et al. [29].
The RoCAES consisted of 25 items assessing
five aspects of attitudes of reporting adverse
events: perceived blame (six items), perceived
criteria for identifying events that should be
reported (six items), perceptions of colleagues’
expectations (six items), perceived benefits of
reporting (five items) and perceived clarity of
reporting procedures (two items). Each item
rates the attitude with a 4-point Likert points
from “1” to “4” (from “strongly agree”, “agree”,
“disagree” to “strongly disagree”). ltems include
both positive and negative statements, and the
negative statements were reverse-scored. The
higher score of each item indicates more nega-
tive attitude to reporting adverse events. The
RoCAES also comprises two questions regard-
ing an individual’'s response to witnessing or
involving an adverse event (“Have you ever wit-
nessed, or been involved in, an adverse event?
If yes, have you ever reported an adverse
event?”) and the intension of reporting future
adverse events (“How likely are you to report an
adverse event in the future?”). Construct valid-
ity was established by exploratory factor analy-
sis. The Cronbach’s alphas for the five sub-
scales and total scale ranged from 0.66 to
0.84. The 6-week test-retest reliability coeffi-
cients for five subscales ranged from 0.48 to
0.62.

Data analysis

Preliminary data analysis was conducted.
Confirmatory factor analysis (CFA) was used to
test whether the hypothesized factor structure
provided a good fit for the research data. The
criteria of model fit used for CFA were exam-
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ined, including: a) the goodness of fit index (GFI)
>0.90 and adjusted goodness of fit index (AGFI)
>0.90; b) the root-mean-square error of approx-
imation (RMSEA) with a 90% confidence inter-
val with a cut-off value of 0.06 or less; c) insig-
nificance of chi-square test (x?); d) comparative
fit index (CFl) of > 0.90; and e) normed-fit index
(NFI) of > 0.90 [31].

However, the factor structure of the C-RoCAES
may be influenced by the culture differences
and disparities of hospital policies between two
countries. If the factor structure is not con-
firmed by CFA, exploratory factor analysis (EFA)
can be used to improve and modify the model
[32]. Then principal component analysis with
varimax orthogonal rotation was conducted for
finding a satisfactory factor structure. The reli-
ability was assessed by internal consistency
(Cronbach’s alpha). Data were analyzed using
SPSS version 19.0 and Amos version 17.0.

Results

The mean age of nurses was 28.4 years old
(SD=7.03), ranging from 19 years old to 55
years old. 97.6% of the nurses were females.
Nearly 50.6% (788) of nurses had junior college
level, 36.6% (570) had tertiary or higher educa-
tion level, and the remaining (12.8%, 199) were
graduated from technical secondary school.
The average years of working was 7.6 years
(SD=7.52). 43.1% of them had been working for
six years or longer, and 28.2% for two years or
less. Most of nurses were working at general
medical (31.5%, 396) and general surgical
wards (27.3%, 343) and intensive care units
(23.5%, 296). The remaining (17.7%, 222) were
working at special wards including obstetrics,
gynecology and pediatric wards.

Confirmatory factor analysis

Prior to CFA, normality distribution of each item
of C-RoCAES was examined, and no item had a
skewness value greater than the cut-offs of |3
[33]. Therefore, all items were retained for CFA.
Then offending estimates of this model were
examined, including negative error variance,
excessive standardized coefficients (= 1) and
large standardize errors [34]. None of them
were presented. Based on the factor structure
of English version RoCAES, CFA was conducted.
The results showed poor fit of the original
model, indicating EFA to further modifying the
factor structure (Table 1).
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Table 1. The fit indices of C-RoCAES factor
model

Fit indices Criteria value Results
X2 (265) 4311.78
GFl >0.09 0.77
AGFI >0.09 0.72
CFI >0.09 0.71
NFI >0.09 0.70

Exploratory factor analysis

Prior to conducting EFA, Kaiser-Meyer-Olkin
(KMO) index, Barlett’s test of sphericity and
correlation matrix of items was tested in order
to make the sample size and intercorrelation
strength suitable for factor analysis. The KMO
was 0.82 which was greater than 0.60, and
Barlett’s test of sphericity was significant (P <
0.000). Most of the coefficients in the correc-
tion matrix were greater than 0.30, with an
acceptable value for factor analysis [35].

A principal component analysis without rotation
solution was conducted. The eigenvalues for six
factors were greater than 1.0. But scree plot
had flat-lined beginning the fifth factor, and the
total cumulative proportion accounted for
53.61%. Therefore, five factors were retained
for the next factor analysis. A second principal
component analysis with varimax orthogonal
rotation was run on the first five factors. The
criteria used to remove the items included: if
the item loading was less than +0.04, or if
items were loaded simultaneously on two fac-
tors [32]. On the basis of the criteria, item 2
(Whether or not to report an adverse event
depends on how many people are aware the
error has taken place) was deleted as there
was no loading on any of the five factors; item
21 (Reporting adverse events is a method
through which to pinpoint blame) was removed
as the item was loaded simultaneously on two
factors. Item 6 (As long as those around me
learn from adverse events there is no need to
report them) and 16 (Receiving encouragement
from senior clinical staff encourages me to
report adverse events) were not loaded on the
original factors (Item 6: “perception of col-
leagues’ expectation”; Item 16: “perception
benefits of reporting”). The two items were
loaded on “perception criteria for identifying
events that should be reported” and “percep-
tion of colleagues’ expectation”, respectively.
After comparing the content between newly
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and original factors, the two items were re-
tained.

The final principal component analysis with
varimax orthogonal rotation resulted in a solu-
tion involving 23 items loading on the five fac-
tors. The pattern matrix of factors, descriptions
of the item content and corresponding factor
loadings were listed in Table 2. The cumulative
proportions for the first five factors were
increased to 61.77% of the 23-item version
from 53.61% of the initial version.

Reliability of C-RoCAES

Cronbach’s alpha for the C-RoCAES was 0.85,
and for each subscales were all over 0.70 (rang-
ing from 0.70 to 0.85).

Discussion

Reliability and validity are essential qualities of
a good instrument. The aim of the present
study was to examine the reliability and validity
of the Chinese version of ROCAES. The results
of CFA failed to confirm the original factor struc-
ture for our sample data. One interpretation for
the result could be that the RoCAES contained
some items that could not identify the reporting
attitude in either culture.

Then the results of EFA identified five main
domains which were the same as the original
scale. However, two items were excluded in the
C-RoCAES according to the result of factor anal-
ysis, and factor loading of the two items were a
little low in English-version RoCAES. Two items
(item 6: As long as those around me learn from
adverse events there is no need to report them;
item 16: receiving encouragement from senior
clinical staff encourages me to report adverse
events) loaded on different factors in our sam-
ple. From the meaning of items, we found they
were related to the “which incidents should be
reported” (the meaning of perception criteria
for identifying events that should be reported)
and “how colleagues view reporting” (the mean-
ing of perception of colleagues’ expectation)
respectively. So they can be included in the fac-
tor of C-RoCAES.

The result revealed that the C-RoCAES account-
ed for 61.77% of the variance which were bet-
ter than the original version (41%), and the reli-
ability of the subscale scores was higher than
the original version scale. Therefore, the results
of our study showed that the C-RoCAES was a
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Table 2. Factor loadings for each of the 23 attitude items in C-RoCAES

C-RoCAES items

Loading

Factor 1. Perceived blame

5. Reporting adverse events lets others check up on me
12. Reporting adverse events creates problems for me
18. Reporting adverse events lets everyone know | have made a

mistake

7. The careers of staff who report adverse events suffer
23. Reporting adverse events lets colleagues gossip about my

involvement in the event

0.887
0.636

0.847
0.676

0.621

Factor 2: Perceived criteria for identifying events that should be reported

14. Only uncommon adverse events should be reported
20. You should only report those adverse events where something can

be learnt from them
10. Minor adverse events should not be reported

15. Writing in a patient’s notes that an adverse event has happened is

just as good as filing in a separate reporting form

3. It is not my responsibility to report adverse events involving col-

leagues

6. As long as those around me learn from adverse events there is no

need to report them
Factor 3: Perceptions of colleagues’ expectations
19. | am not permitted to report adverse events

11. My colleagues expect me to report adverse events
22. Adverse events can’t be prevented so there is no point in reporting

them

0.790
0.802
0.644
0.534

0.467

0.591

0.762
0.548

0.481

25. Colleagues seem unconcerned when adverse events occur 0.426
9. I am not doing my job properly unless | report adverse events 0.777

16. Receiving encouragement from senior clinical staff encourages me

to report adverse events
Factor 4: Perceived benefits of reporting
4. Reporting adverse events protects patients

17. Having an external adverse event monitoring unit based in the

hospital encourage staff to report error

Reporting adverse events helps identify staff who need additional

training

24. Reporting adverse events makes people accountable for their ac-

tions
Factor 5: Perceived clarity of reporting procedures

8. The procedures in this hospital are clear on how to report adverse

events

13. The procedures in this hospital are clear on what sort of adverse

events should be reported

0.748

0.573

0.545

0.573

0.593

0.844

0.870

better applicable instrument in assessing the
main attitudes of nurses’ reporting AEs in
China.

The strength of the C-RoCAES was the multidi-

mensional assessment of the attitude and
behavior of Chinese nurses toward AEs report-
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ing, which included five subscales (perceived
blame, perceived criteria for identifying events
that should be reported, perceptions of col-
leagues’ expectations, perceived benefits of
reporting and perceived clarity of reporting pro-
cedures). These dimensions were similar with
the results of previous literature review and
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focus group interview carried out before select-
ing the research scale.

One of the limitations in this study was lack of
external constructs from which the C-RoCAES
could be cross-validated across different
groups. Further work is needed to validate the
C-RoCAES with other well-developed measures
with proven cross-cultural validity and relia-
bility.

As previous research had found that the atti-
tude of AEs reporting were associated with
demographic characteristics such as educa-
tional background, tenure of present work and
professional title [12, 14], the future work will
examine the impact of demographic character-
istics on the attitude and behavior of AEs
reporting. The results from C-RoCAES applica-
tions can recognize the reporting barriers,
which will be used to focus interventions to
improve reporting culture and to change report-
ing attitude and behavior; the results can also
evaluate the success of interventions [29].

Conclusions

The finding of this study provided that the final
C-RoCAES has a better validity and reliability
according the scientific factor analysis. It will
help the hospital management to take interven-
tions for changing adverse events reporting
environment, improving reporting behavior, and
evaluating the effectiveness of interventions.
In addition, the C-RoCAES need to be further
tested in different nurse populations from mul-
ticenter hospitals for a better validity and re-
liability.
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