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Objectives: To assess the effectiveness of an intervention package comprising intense education, a range of
reporting options, changes in report management and enhanced feedback, in order to improve incident-
reporting rates and change the types of incidents reported.

Design, setting and participants: Non-equivalent group controlled clinical trial involving medical and nursing
staff working in 10 intervention and 10 control units in four maijor cities and two regional hospitals in South
Australia.

Main outcome measures: Comparison of reporting rates by type of unit, profession, location of hospital, type
of incident reported and reporting mechanism between baseline and study periods in control and intervention
units.

Results: The infervention resulted in significant improvement in reporting in inpatient areas (additional 60.3
reports/ 10 000 occupied bed days (OBDs); 95% Cl 23.8 to 96.8, p<<0.001) and in emergency departments
(EDs) (additional 39.5 reports/10 000 ED attendances; 95% Cl 17.0 to 62.0, p<0.001). More reports were
generated (a) by doctors in EDs (additional 9.5 reports/10 000 ED attendances; 95% Cl 2.2 to 16.8,
p=0.001); (b) by nurses in inpatient areas (additional 59.0 reports/10 000 OBDs; 95% Cl 23.9 to 94.1,
p<0.001) and (c) anonymously (additional 20.2 reports/10 000 OBDs and ED attendances combined; 95%
Cl 12.6 to 27.8, p<<0.001). Compared with control units, the study resulted in more documentation, clinical
management and aggression-related incidents in intervention units. In intervention units, more reports were
submitted on one-page forms than via the call centre (1005 vs 264 reports, respectively).

Conclusions: A greater variety and number of incidents were reported by the intervention units during the
study, with improved reporting by doctors from a low baseline. However, there was considerable

disclose adverse events, defined as unintended injury caused
by healthcare management rather than the patient’s dis-

12

I ncident reporting is a tool that enables healthcare workers to

ease,' > and near misses. Information from reports enables
contributing factors to be identified and corrections made to
prevent recurrence of similar incidents.” With recognition that
hospitals should establish effective voluntary incident manage-
ment systems,’” it is important that these meet the needs of
those expected to use them.

There is evidence from studies comparing incident reporting
with other techniques to detect adverse events®’ and from
clinicians themselves® * that many incidents are not reported. A
number of studies have attempted to improve incident
reporting'®"*; however, a literature review has failed to identify
any studies aimed at improving incident reporting using the
rigorous study design of a matched controlled study.

This intervention aimed to improve reporting and stimulate a
greater variety of reported incidents by doctors and nurses, and
assess the effectiveness of components of the intervention.

METHODS

Study population

This study was undertaken in South Australia, Australia, which
contains a population of approximately 1.5 million people and
78 acute public hospitals (12 major city, 44 regional and 22
remote hospitals).’* Nursing and medical staff working in 10
control and intervention units across two regional and four
major city tertiary hospitals participated in the study. Table 1 gives
the details of the characteristics of these hospitals and units.

heferogeneity between reporting rates in different types of units.

Study design

The two regional hospitals were purposively selected on the
basis of their similar sizes'® and geographical isolation from
each other. One of the regional hospitals employed doctors to
work in its emergency department (ED), whereas in the other
hospital general practitioners (GPs) worked on a rotational
basis in the ED. In both hospitals, inpatient care was provided
by GPs. To reduce contamination of the control and interven-
tion units caused by doctors working across multiple inpatient
areas, units were stratified into inpatient areas (including the
intensive care unit (ICU), medical and surgical units) and EDs,
and were block randomised.

In major city hospitals, intervention and control units were
matched by type of unit (medical units, surgical units, ICUs and
EDs) and services provided (neurology, cardiology and gastro-
intestinal surgery). Difficulty in recruiting necessitated non-
random allocation of control and intervention units, in order to
ensure a spread of units across hospitals.

This study compared incident-reporting rates and types of
reports generated between (a) baseline and study period and
between (b) control and intervention units. Intervention rollout
was staggered, from June to August 2003, with units
implementing the intervention over a 40-week period.

Components of the intervention
We conducted focus groups using a topic guide with 14 doctors
and 19 nurses® and surveyed doctors and nurses across four

Abbreviations: ED, emergency department; GP, general practitioner; ICU,
intensive care unit; OBD, occupied bed day; RCA, root cause analysis
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Table 1

Details of participating hospitals and units

Control units
(n = ]0)

Intervention units
(n = ]0)

Hospital characteristics
Major city

Hospital 1

Hospital 2

Hospital 3

Hospital 4
Regional
Hospital 5

Hospital 6

Department characteristics
Number of ICU beds
Maijor city
Regional

medical, surgical and ICU areas)
Maijor city
Regional

Maijor city
Regional

Maijor city
Regional

Medical (cardiology)
ICU

ICU
Medical (neurology)
ED

Number of OBDs in baseline and study period (for combined

Number of patient discharges in baseline and study period

Number of ED attendances in baseline and study period

Surgical (Gl) Surgical (G)

General surgical General medical

ED

Medical (neurology) Medical (cardiology)

General medical ED

General surgical

ICU

ED General medical
General surgical
ICU

21 42

15 34

6 8

90 142 97 134

68 399 76 251

21 743 20 883

15916 15 043

10 434 10 419

5412 4624

78 264 66 669

60 949 44 057

17 315 22 612

ED, emergency department; Gl, gastrointestinal; ICU, infensive care unit; OBDs, occupied bed days.

major cities and two regional hospitals (n =773, response
rate = 72.8%) using a questionnaire’ to identify barriers to
reporting and current reporting practices. Validation of the
questionnaire and the methods for conduct and analysis of the
focus groups has been reported previously.®* This information
guided the intervention design.

Results showed that many doctors did not know what or how
to report, and that senior doctors particularly feared legal
repercussions. Reporting was largely seen as the nurses’
responsibility. Fear of disciplinary action, time constraints
and lack of feedback were other identified barriers. In
addressing these barriers, the following intervention compo-
nents were developed:

Education

A manual was developed to improve knowledge of reportable
incidents and to address fear of disciplinary action. Manuals
were distributed to all GPs, medical heads of units, nurse unit
managers and patient safety managers, and placed in tearooms
and medical resident’s rooms. A detailed verbal explanation of
all aspects of the study was provided to all medical heads of
units, nurse unit managers and patient safety managers, and to
most GPs (project officers were unable to schedule a meeting
with 20% of GPs). Posters explaining the types of incidents to
be reported were strategically placed in handover rooms,
medical staff rooms and nurses” stations. Incident forms were
prominently displayed in the clinical areas.

Education sessions were scheduled in existing departmental
meetings to explain the purpose of the study, changes in
reporting processes, the ability to report anonymously, the
importance of reporting near misses and qualified privilege
afforded under the Commonwealth legislation to identify
information disclosed through the reporting system.
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Reduce fear of reporting

To address the concern that some nurse unit managers used
reports against staff, reporting processes were redesigned
(fig 1). Reports were initially sent to the patient safety
manager. Identified reports had the severity of the incident
validated and action taken by the nurse unit managers for
nurse-generated reports, and by the medical head of unit for
doctor-generated reports. Anonymous reports were validated
and managed only by the patient safety manager in each
institution.

Each patient safety manager, medical head of unit and nurse
unit manager from intervention units was encouraged to attend
a two-day root cause analysis (RCA) workshop, where they
were taught how to investigate incidents effectively."”

Reduce reporting burden

A one-page report form replaced the existing three-page form.
A freecall telephone service (1800NOTIFY) was introduced,
enabling staff to report an incident 24 h a day, 7 days a week,
to a registered nurse, who entered incident details directly into
the statewide Advanced Incident Management System (AIMs)
database. Online reporting was piloted in the ICU of major
cities, in addition to the call centre and paper-based reporting.

Improve feedback

Four newsletters were distributed to doctors and nurses. These
newsletters contained statistics, summaries of quality-improve-
ment investigations, and de-identified RCA findings and
recommendations from incidents reported in intervention units
during the study period. Individual feedback was provided for
incidents classified by reporters as resulting in death, perma-
nent loss/lessening of function, additional surgery or increased
length of stay. For less serious events, aggregate data were
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Figure 1 Incident reporting processes (a) at
baseline and in control units during the study

or  Paper form period and (b) in the intervention units during

3., the study period. APSF, Australian Patient
= Safety Foundation; AIMS, Advanced Incident
© O Management System; CEO, chief executive
8% officer.
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Patient safety manager
(all incident reports)

Director of Nursing Servies (—
CEO (serious incidents)

Director of Medical Services|

Nurse unit manager
(nursing identified reports)

Medical head of unit
(medical identified reports)
Third party

presented at departmental meetings scheduled at least every
3 months.

Statistical analysis

We assumed a type 1 error of 0.05, 90% power and a two-sided
test. Then, if the control group reporting rate was 100/10 000
occupied bed days (OBDs), a sample size of 10 375 OBDs in
each group would be sufficient to demonstrate a 50% increase
in reporting rate in the intervention group compared with the
control group as being statistically significant. This requirement
is reduced by the matched design, but increased because of the
within-hospital clustering. Further, a number of subgroup
analyses were considered necessary. Hence, a study period was
chosen to provide approximately 35 000 OBDs in each study
arm at baseline and during the study period.

The relative change in reporting rates from baseline to the
end of the study between the control and intervention units
was assessed using Fisher’s exact test. Reporting rates by type
of unit (medical, surgical and ED) and location of hospital
(major city and regional) were compared using negative
binomial regression analysis, adjusting for clustering by
hospitals. Poisson regression analysis using robust variance
was used to assess changes in the ICU and designation of
reporter by profession, since negative binomial regressions
would not converge. Comparisons between intervention and
control units adjusted for differences at baseline were under-
taken by using an interaction term as the measure of effect.

A principal incident type was allocated for each incident by
coders, who were blinded to the location of the incident.
Changes in types of incidents reported were analysed using log
binomial regression analysis. Principal incident types were
classified a priori into those likely and unlikely to implicate the
nurse unit manager. The conventional level of p<0.05 was
taken to represent statistical significance. Analysis was done
using the STATA statistical software package V.7.0. Approval

was obtained from each of the participating hospital’s ethics
committee.

RESULTS
Reporting rate
Despite matching by type of unit and hospital location, there
was considerable heterogeneity between control and interven-
tion units at baseline. Owing to the large size of the major city
intervention ICU, there were twice as many ICU beds in
intervention units (42 beds) as those in control units (21 beds),
a significant difference (Xz(l) =11.19, p=0.001; table 1). At
baseline, there were significantly more reports made in inpatient
intervention units and in ED control units, and there were more
anonymous reports generated in control units (table 2).
Compared with control units, the intervention resulted in an
absolute increase of 60.3 reports/10 000 OBDs (95% CI 23.8 to
96.8 reports/10 000 OBDs) in inpatient areas (p<<0.001), 39.5
reports/10 000 ED attendances (95% CI 17.0 to 62.0 reports/
10 000 ED attendances; p<0.001) and 20.2 anonymous reports/
10 000 ED attendances and OBDs combined (95% CI 12.6 to
27.8 reports/10 000 ED attendances and OBDs combined;
p<0.001). Within inpatient areas, the most significant improve-
ment occurred in medical units, with an additional 84.5 reports/
10 000 OBDs (95% CI 24.9 to 144.1 reports/10 000 OBDs). The
intervention was not able to demonstrate improved reporting in
the ICUs. There was heterogeneity between individual units,
with rates in medical and surgical intervention units (n = 6)
ranging from 113 to 431 reports/10 000 OBDs.

Reporter designation

Most of the reports were generated by nurses (84%), followed
by allied health professionals (11%) and doctors (5%). The
intervention did not significantly improve reporting by doctors
in inpatient areas, but did improve reporting in EDs.
Conversely, reporting by nurses improved in the inpatient
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Feedback
_ ° There were 185 incidents in which severity was not classified by
P GS = N = the reporter. Individual feedback was provided to reporters of
s — o . . .
29 § o=s g%_i_’— 8 the 41 (3.7%) incidents that resulted in death or permanent loss
é%% S < 23I= 5 of function, and to reporters of the 90 (8.0%) incidents that
= caused permanent lessening of function, additional surgery or
g P g gery
.JS: @ increased length of stay. With the exception of the regional
o 8 £ ICU, where feedback was given on a 3-monthly basis, aggregate
) — . . . . .
e £ feedback to nurses of less serious incidents by project officers
9= oo a5 . . . . . . .
£ 5 288 585 3 = was provided on a monthly basis in all intervention units in
255 S99 23g S sessions at shift change. Feedback to doctors at departmental
< 5 meetings was more difficult. In the four regional units, despite
2 2 a number of attempts, only two feedback sessions were
o _ 6 ﬁ provided, because of a lack of participation by GPs. Units
agg gg 3 g 3 receiving =3 feedback sessions in the 40-week study period
o | 228 b2 - 3B included the major city ED and two major city medical units.
= oog =cSo < g ese three units generated more doctor-generated reports than

c S| 298 Ssoo S Z These th ts g ted doctor-g ted reports th

.9 F | —wo 9= 2 g the combined total of the seven other intervention units.

a (=R coo coco < =

4] )

- % =]

o g 5

o I DISCUSSION

o £ 2

5 2 5 The intervention resulted in more anonymous reports and more

- 53— - g 2 reports in EDs, medical and surgical units, but not in ICUs.

0] —~O — — e e e .

O ) X 0 x 0 o There were a greater number of doctor-initiated reports in the

c 0% o © 0 = :

- 5 oS xR S 5 ED and more nurse-generated reports in areas other than the

el |2 | 355 8s3 ? = ED

(9} = = < = .
oL P A S0 ’ [ o1 . . .

e E tg_ %",\’ © g““. = =§ _Z The lack of ability to improve reporting in ICUs may be due to

'GE) E¢ NAA o™~ - £ the fact that, unlike other successful ICU reporting studies,'® '*

g 5 _§ project officers were unable to provide intense education,

g 4 5 facilitation and feedback to the 200 nurses and 40 doctors. The

= _ % 5 lack of doctor-initiated reports meant that feedback was limited

> § = ’g < g, to discussion of incidents generated in other areas, with
= N 3In3 2 3 otentially limited perceived relevance. Attributes of those

g RIS Rgr o = bot Y P R X ;

g’ 2@3 99,%?9, a%, = units and groups demonstrating significant improvement in

o @ . . .

£ T S D> 3 ¢ reporting are outlined in box 1.

D2le |58 Nao oo - B Although other studies to improve incident reporting have

Llwle® e e~-e 2 8 had greater success than our study in inpatient areas’ '* and the

g 3 3 ED," " without a control unit for comparison, it is difficult to

5 > 7 8 attribute the improvement to the intervention. With regard to

B ?EG f o 2 o reporting within professional groups, our doctor-initiated

‘5 o0 g 2 o i h dies targeting only doctor

5 % © o0 o 8 = 5 reporting rate was lower than studies targeting only doctors
o _ L R .

§ B0 gg g 3 _g 5 8 using intense facilitation,' " ** and yet comparable with' or
%3 e NPVRS 3 ,§ 2 higher than studies not restricted to doctors.” ** As demon-

3 2| ooo Z&HZ || © g’_c- S strated in other studies targeting =1 professional groups, the

= 2 ¢ £ majority of reports in our study were generated by nurses.' '

o 3 jority P Y g Y

O > N .

= s = In our study, one-fifth of all reports were generated using the

£ 5 2 5a= 1l hich is higher than the 9% identified in a US stud

£ 5 § ©08% call centre, which is higher than the 9% identified in a study

g 5% = 2 o2 in primary practice.” As with other studies in institutions

15} Do N ) T EEE p Yy p

= - ’agg TRl S 384 offering a variety of reporting options, when given a choice,

5} "E 3 § g N g N % ‘§ 5§38 staff prefer to use paper-based reporting to online reporting.

2 2E| s Ses (£ E §§ Possible reasons for the doubling of reports in surgical and

£ 28| 283 3S335| % 220 medical control units during the study period include contam-

8 5 2% ination by intervention unit staff and allied health professionals

e — S £%5 7T working in control units as part of normal hospital activity, an

8 5 ¢ £% king trol units as part of 1 hospital activity, and

2 8?% = ?;3: = ; Bsg® the impact of other quality activities in the hospital at the time

< 838 83a9| 23 L85 of the intervention, including state-wide RCA training.

o o :’,E:} éggg = §_8.§3§ The ability of the study to facilitate reporting of a more

o [S2E . =S8 éEEE 3% ;—: s diverse range of incidents is important. In a climate in which

~-c C . . O .

g 3 é & %g = a 2w =i2°g 5 g staff are constantly facing time pressures, it is important that

2 = b £289 'E resources are focused on reporting incidents for which there is

§_ 8 8 ‘éf gL limited knowledge about contributing factors and in which

o .

= g g g3 2 g6 important lessons can be learned.

8 8 = 38 =| & E"Z L Even though our intervention actively provided feedback and
e§5 |2 8 & 8| 38857 highlighted the ability to report anonymously, it lacked
o= DL w DL » SEE .2 0 ¥ . . =

2 3 g ‘»(CE) § g@ -§‘§ §§ % é.;tgjg elements identified in other successful reporting systems.”

36 8% |g0Z< 20ZI| 58§ g%’f Reports were not sent to an independent organisation.”* Most

L e ~ H = reports were managed by nurse unit managers and medical

heads of units who were not provided with additional time,
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Table 4 Demographic profile of reports submitted using the one-page form, call centre and online-reporting options
Reports generated using Reports generated using Reports generated Number of
one-page form, n=1005 (%) call cenire, n=264 (%) electronically, n=6 incidents lodged p Value*

Type of unit 1275 <0.001

Medical 70.3 29.7 N/A 612

Surgical 782 21.8 N/A 165

ICU 86.9 9.1 3.9% 153

ED 97.2 2.8 N/A 181

Anonymous 83.5 16.5 N/A 164

Total 78.8 20.7 0.5%
Regiona|/ metro location 1275

Regional 95.9 4.1 N/A 518

Maijor city 67.1 32.1 0.8% 757 <0.001
Profession 10171

Doctor 82.5 17.5 57

Nurse 74.8 24.6 960 0.933
ED, emergency department; ICU, intensive care unit; N/A, not applicable.
*Analysis undertaken using Fisher’s exact test.
1132 allied health and 123 anonymous reports not included in analysis.

financial assistance, or a risk register to assist in prioritising and
taking action on the many more reports being generated.
Unlike aviation,” there was no consistent systematic evaluation
of reports at a macro-level by an independent expert trained at
identifying underlying causes of incidents in the system.
There were a number of limitations to our study.
Contamination of results was suggested by the finding that
15 call centre incidents and five one-page reports were
generated by staff in control units. Such contamination
diminished the measurable effect of the intervention. Lack of
randomisation in major city hospitals might have introduced
selection bias. Baseline reporting in the intervention ICU was
higher than in its control unit, whereas baseline reporting in
the control ED was higher than in its intervention unit. Our
analysis focused on the relative change between baseline and
study period, to take into account the observed baseline
differences. To reduce any selection bias associated with non-
randomised sampling of major city units, wherever possible, we

matched unit types within the hospital (eg, matching medical
subspecialty with medical subspecialty) and specialties between
hospitals (eg, neurology unit in hospital 4 with neurology unit
in hospital 2). However, units with higher reporting rates at
baseline may be more amenable to strategies to increase
reporting, or units with lower reporting rates at baseline may
have greater potential for improvement.

Our finding that it is possible to improve reporting rates and
diversify the types of incidents reported is encouraging. If
voluntary reporting is not successful in identifying adverse
events, particularly by doctors, then there is the real risk that
governing bodies will not continue to support it, or that a more
regulatory approach will be taken instead.
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Table 5 Comparison of reporting rates at baseline and during the study period according to the principal incident type in matched

Baseline End Comparison at
end adjusted for
Control % of Intervention % of Control % of Intervention % of baselinet
reports (n) reports (n) Rate ratio* reports (n) reports (n) Rate ratio* p value
Falls 39.9% (131)  36.1% (152) 1.1(0.9,1.4)  48.0% (263) 23.8% (304) 2.01(1.7,2.3) <0.001
Wiedltesiten 24.4%(80)  26.8%(113) 0.91(07,1.2) 25.2% (138) 27.9%(356)  0.90(07,1.1)  0.942
Documentation 2.7% (9) 4.5% (19) 0.61(0.3,1.3) 3.0% (16) 11.4% (146) 0.25 (0.1, 0.4) 0.004
Clinical management 1 7.3% (24) 8.1% (34) 0.91 (0.5, 1.5) 5.3% (29) 11.4% (146) 0.46 (0.3, 0.7) 0.035
Accident/OH&S 4.6% (15) 5.5% (23) 0.84 (0.4, 1.6) 4.0% (22) 4.8% (61) 0.84 (0.5, 1.3) 0.949
Organisational managementy  3.7% (12) 2.4% (10) 1.54(0.7,3.7) 5.7%(31) 4.1% (53) 1.36 (0.9, 2.0) 0.868
Behaviour/human performance  6.1% (20) 4.3% (18) 1.43(0.7,2.7) 3.5%(19) 3.3% (42) 1.05 (0.6, 1.8) 0.339
Blood/blood products 0.3% (1) 0.9% (4) 0.32 (0, 2.6) 1.1% (6) 0.7% (8) 1.74 (0.6, 5.1) 0.147
Medical device/equipment 2.7% (9) 6.9% (29) 0.40 (0.2,0.8) 1.3%(7) 4.8% (61) 0.27 (0.1, 0.¢) 0.720
Aggression 4.0% (13) 2.4% (10) 1.67 (0.7,3.9) 1.8%(10) 4.4% (56) 0.41 (0.2, 0.8) 0.011
Security 0.6% (2) 0 0.9% (5) 1.2% (15) 0.78 (0.2, 2.1) 0.290
Buildings/fittings/surroundings  0.9% (3) 0 0 1.2% (15) 0.005
Infection 0 0.2% (1) 0.2% (1) 0.3% (4) 0.58 (0, 4.6) 0.806
Nutrition 0.3% (1) 0.7% (3) 0.43 (0, 8.0) 0.2% (1) 0.4% (5) 0.46 (0, 3.4) 0.723
Toal 100% (328)  100% (421) 0.045 100% (548) 100% (1275)  <0.001 <0.001

OH&S, Occupational Health and Safety.
“Fisher’s exact fest.

generdlised linear models.

non-adherence to rules, policy and procedure.

+End of study comparisons between intervention and control units were undertaken by formally testing the interaction term between period and study group in the
1Clinical management examples include procedures not done, delayed, incorrect or inadequate, wrong body part or site, unnecessary assessment, test or procedure,

9 Organisational management examples include unavailable supplies, inadequate supervision/staffing level and after-hour delays.
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Box 1: Features distinctive in intervention units

demonstrating improved incident reporting

® Medical line managers attended root cause analysis
training specifically designed to teach systems approach
in error management.

o The initial education captured the majority of doctors.

® Departmental education sessions were held at least every
10 weeks, with discussion of incidents conducted for at
least 20 min.

® Feedback provided clinically relevant incidents for
discussion.

® Posters and manuals were clearly displayed in clinical
areas, describing what types of incidents staff should
report.

® Proficient call centre nurses captured reports in a timely
manner.

® On-line reporting was not offered.
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