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ORIGINAL ARTICLE 

A Comparative Analysis of Hospital-Acquired 

Complications and Sentinel Event Reporting Across 

Australia, Canada, New Zealand, England, and the United 

States 

Lauren T. Southerland, MD MPH; James D. van Oppen, PhD, FRCEM, MRCP; Lucas B. Chartier, MDCM, MPH, 
MBA; Samuel F. Allingham, BMath(Hons), MBiostat; Alasdair M.J. MacLullich, PhD; Carolyn Hullick, BMed, PhD 

Background: National health systems evaluate hospital safety and quality by incentivizing or mandating the reporting 
of both hospital-acquired complications (HACs), which are potentially preventable iatrogenic conditions, and sentinel events, 
which are potentially preventable but severely harmful incidents. The objective of this study was to describe the landscape 
of currently reported hospital quality measures across countries. 

Methods: The authors compared HACs and sentinel events across five well-developed national reporting systems (Aus- 
tralia, Canada, New Zealand, England, and the United States) and collated publicly reported rates and/or event counts. 
Reported measures were first categorized using existing Australian groupings, with additional categories added by consensus. 

Results: Per country, the number of unique HACs ranged from 7 to 43. The United States, Australia, New Zealand, and 
Canada have measures in the categories of Pressure injuries, Falls and in-hospital injuries, Healthcare-associated infections , and 
Thromboembolism . The United Kingdom England system reports aggregated counts under broader categories. Per country, 
the number of unique sentinel events ranged from 5 to 17 measures. “Unintended retention of a foreign body after a surgery”
and “transfusion of incompatible blood” are a HAC, a sentinel event, or both depending on national definitions. 

Conclusion: Hospital quality reporting varies considerably across countries, which may complicate comparisons and shar- 
ing of successful improvement strategies. Targets for harmonization were identified. 

Over the past 100 years, safety and quality of care in 
hospitals has improved dramatically. 1 This includes 

reducing the transmission of infections and increasing the 
safety of surgeries, medications, and nursing care. 2–5 To 
track and incentivize continued improvements, many na- 
tional health systems develop hospital safety programs and 
care quality measures. These measures are typically based on 
local population needs, reimbursement models, and health 
system infrastructure, resulting in variability in the mea- 
sures collected and reported. Because of this, we do not 
know which nations track which hospital care outcomes. 

Adverse outcomes in hospitals are often reported as ei- 
ther hospital-acquired complications (HACs) or sentinel 
events. The US Centers for Medicare & Medicaid Services 
(CMS)—which uses the term hospital-acquired condition —
defines a HAC as an adverse condition that “could rea- 
sonably have been prevented through the application of 
evidence-based guidelines.”6 HACs are potentially deadly 
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to patients and costly to health systems. 7 Sentinel events, 
also known as “never events” or “always reportable” events, 
are potentially preventable and serious events that result 
in patient death, permanent harm, or severe temporary 
harm. 8 , 9 An example is a surgery performed on the wrong 
patient. HACs and sentinel events are reported differently. 
HACs have standardized annual reporting across patient 
groups, while sentinel events are reported one at a time, at 
the time of the event. 

It is important that HACs and measures for report- 
ing are thoughtfully selected because hospital quality mea- 
sures drive hospital monitoring and quality improvement 
efforts. 10 They are also frequently tied to funding incentives 
and/or accreditation. Both the US CMS and the Australian 
Medicare system use a pay-for-performance system that pe- 
nalizes hospital reimbursement if quality metrics are not re- 
ported or demonstrate underperformance. 11 Hospitals also 
use quality reporting to guide improvement or provide non- 
financial incentives, such as hospital quality ratings. 12–14 

National quality measures promote hospital investment 
in prevention of HACs and sentinel events, and trends over 
time often show a reduction in complications. 15 , 16 How- 
ever, studies have found that monetary penalties for HACs 
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may inappropriately penalize hospitals that care for more 
complex patients, and focusing on specific complications 
may lead to higher rates of other complications. 15 , 17 , 18 , The 
benefits and potential risks of each quality measure must be 
carefully considered. 

Despite the need to carefully select impactful hospital 
quality measures, there are no published comparisons of 
HACs and sentinel events across different nations. To ad- 
dress this gap, we compare and contrast hospital patient 
safety reporting in five health systems with robust national 
data. While national quality commissions evaluate HACs 
and sentinel events among hospitals or states, we present a 
countr y-to-countr y comparison. By collating the different 
measures and reporting rates, our goal is to shine a light on 
what is currently being evaluated, highlight harmonization 

issues, and spur continued quality improvement in hospi- 
tals around the world both in existing and emerging na- 
tional health quality programs. 

METHODS 

Definitions and Categorizations 

For pragmatic reasons we compared data from a conve- 
nience sample of five high-income English-speaking coun- 
tries with robust health quality reporting systems. National 
health websites and reporting documents available in En- 
glish were investigated for HAC measures, hospital harm 

measures, and any sentinel, serious, or never event report- 
ing. Process measures that assess speed of healthcare deliv- 
ery or access to healthcare, such as emergency department 
length of stay, were not included. Outcome measures after 
the hospital visit, such as 30-day rehospitalizations, were 
also not included, as quality during the hospitalization is 
the focus of this analysis. Measure specification and data 
reporting forms were used to gather further details on mea- 
sures when there was a lack of clarity. All study authors re- 
viewed all the measures and their definitions. HACs and 
sentinel events were then grouped, based initially on the ex- 
isting 18 Australian categories. The Australian categoriza- 
tions were used because, among the countries evaluated, 
they had the most measures grouped by category. These 18 
categories were used to sort measures from the other four 
countries by one reviewer, and an additional category was 
added. The resulting classifications were then discussed, re- 
fined, and agreed upon by the consensus of a committee, 
which included all authors and an additional representa- 
tive from Health Quality & Safety Commission Te Tāhū 
Hauora of New Zealand. 

Data Sources 

The most recent measure list and data available as of 
March 2025 were included using publicly reported data 
collected from the respective reporting bodies (see Supple- 
mental Data A, available in online article). For each ex- 
amined country, the recency of the available data differed. 
For HACs, American data are from the Agency for Health- 

care Research and Quality (AHRQ) Patient Safety Indica- 
tors (PSI) Benchmark Data Tables, version 2024. 19 Aus- 
tralian data are from the Australian Commission on Safety 
and Quality in Health Care and the Australian Institute 
of Health and Welfare and are from the 2022–2023 re- 
porting year. 20 United Kingdom England data are from 

the National Health Service (NHS) England only and ob- 
tained from the Reporting and Learning System (NRLS) 
for reported incident types in acute general hospitals, April 
1, 2021– March 31, 2022. Canadian data are from the 
Canadian Institute for Health Information and Healthcare 
Excellence Canada and include the 2023–2024 reporting 
year. 21 New Zealand information is from the Health Qual- 
ity & Safety Commission Te Tāhū Hauora Quality and 
Safety Markers and includes data from August 2023 to 
September 2024. 22 

For the sentinel or “never events,” American data are 
from Joint Commission for calendar year 2024. 23 Aus- 
tralian data are from the 2022–2023 reporting year for 
sentinel events in public hospitals. New Zealand data are 
from July 1, 2023 to June 30, 2024, and are reported 
by the Health Quality & Safety Commission Te Tāhū 
Hauora. NHS England data are from “never events” re- 
ported as occurring between April 2023 and March 2024. 24 

For Canada, a sentinel event reporting list is from Health 
Care Excellence Canada 2015, but numerical rates or preva- 
lence of these events were not found. 

RESULTS 

Differences in Data Collection 

A summary of each health system and reporting criteria is 
provided in Table 1 . 21 , 25 In Australia, reporting is manda- 
tory in public hospitals. Although close to a third of private 
hospitals also contribute data, only data from public hos- 
pitals are included here. In the United States, reporting re- 
quirements exempt certain oncology and military hospitals. 
In the United Kingdom, national reporting is mandatory 
for certain specific sentinel events, while other healthcare 
incidents are reported and investigated locally and then ag- 
gregated at a national level. The UK health system is also di- 
vided into NHS England, NHS Scotland, NHS Northern 
Ireland, and NHS Wales. Each has different quality report- 
ing standards. NHS England was used for the data report- 
ing here. In New Zealand and Canada, all public hospitals 
are required to report data. 

Data Reporting and Transparency 

No countries included process measures or posthospitaliza- 
tion outcomes as part of HACs or sentinel events, so these 
exclusion criteria did not come into use and all measures 
found were reported. Some countries report incidents by 
count and some by incidence rates. Risk adjustment is used 
for some measure reporting, and this can be done using 
patient-level factors or aggregate indices such as a case-mix 
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Table 1. Comparison of Health Systems and Reporting of Hospital Complications and Event Reporting: Australia, 
United States, Canada, New Zealand, United Kingdom 

Australia United States Canada New Zealand England 

Population 27.7 million 330 million 40.1 million 5.2 million United Kingdom: 68.4 
million 
England: 57.7 million 

Health System Medicare is a national 
health system that 
provides basic care 
and coverage to all 
persons. Payments for 
hospital care are 
provided through the 
federal health funds 
and outpatient care, 
and community 
services are covered 
by state funds. 

Private insurance is tied to 
employment. National 
healthcare insurance is 
provided for persons older 
than 65 years old and 
others with select 
conditions through 
Medicare (18.9% of the 
population). Health care 
insurance for persons with 
low incomes/disabilities is 
provided through 
Medicaid and the 
Children’s Health 
Insurance Program 

(20.5%). 25 

Canadian Medicare is 
a decentralized 
publicly funded system 

that is administered by 
each province/territory. 

Publicly funded 
universal health 
coverage is provided 
through the Ministry of 
Health. Hospitals are 
regulated by the 
Ministry of Health. 
Public hospitals are run 
by Health New 
Zealand | Te Whatu 
Ora (HNZ) who also 
commission some 
largely elective 
services from private 
hospitals. 

The National Health 
Service (NHS) is devolved, 
such that the four 
countries have 
independent 
administration, 
commissioning, and 
governance. Each area has 
a separate quality and 
safety performance 
planning and reporting 
system. 

Mandatory 
Reporting 

While state level 
reporting started in the 
early 2000s, 
nationwide mandatory 
HAC reporting began 
in 2018 for public 
hospitals and is 
encouraged for private 
hospitals. Data 
collection is overseen 
by the Australian 
Institute of Health and 
Welfare (AIHW). 

Since 2008 all hospitals 
that treat Medicare or 
Medicaid patients are 
required to report data to 
CMS with some 
exemptions (below). 
Hospital accreditation is 
through Joint 
Commission, which also 
monitors sentinel events. 

Healthcare Excellence 
Canada and the 
Canadian Institute for 
Health Information 
grew out of earlier 
tracking systems and 
began reporting 
Hospital Harm 

indicators in 2016. 21 

Data are reported 
individually to 
hospitals, and national 
rates are publicly 
available. 

Health Quality & 
Safety Commission Te 
Tāhū Hauora monitors 
quality. Public hospital 
data are amalgamated 
by HNZ into national 
collections, which are 
used by Health Quality 
& Safety Commission 
Te Tāhū Hauora to 
construct quality 
metrics. Public 
hospitals and others 
are required to report 
more severe adverse 
“harm events” to the 
commission since 
2007. 

NHS England has 
mandatory national-level 
reporting for defined 
sentinel events occurring 
in all settings (including 
hospital, primary care, and 
social care) since 2014. All 
NHS England services 
have local reporting for 
incidents, typically using 
software for tracking and 
investigation. These data 
are aggregated by NHS 
England for national 
statistics. 

Exemptions Private hospitals are 
encouraged to report 
but not mandated. 

Veterans Affairs (military) 
hospitals, certain oncology 
centers, children’s 
hospitals, inpatient 
psychiatric facilities, 
long-term care, and 
subacute rehabilitation 
hospitals are exempt from 

mandatory reporting. 

None found. None found. None found. 

Risk 
Adjustment 

Adjustment for 
case-mix index 

Adjustment for case-mix 
index 

Unadjusted Risk adjustment for 
some measures 

Unadjusted 

Granularity of 
Publicly 
Available Data 

National-, state-, and 
hospital-level data are 
available. Some quality 
measures are reported 
directly to consumers 
on Care Compare 
(Medicare) website. 

National-level and 
state/territory-level data. 
Some quality measures are 
reported directly to 
consumers on a 
patient/consumer-focused 
Safety in Health Care 
website. 

National level National-, state-, and 
hospital-level data 

National level 

HAC, hospital-acquired complication; CMS, Centers for Medicare & Medicaid Services. 

index used in the United States and Australia. 26 The NZ 

data are risk adjusted on the patient level for postoperative 
deep vein thromboembolisms, and both expected and ob- 
served counts are provided. Data from England and Canada 
are reported as unadjusted counts. 

Data transparency also varies. US and NZ data are avail- 
able at the hospital and district level, respectively. English 
and Canadian data are provided at the national level, and 

Australia releases national and state/territory level data. 
Datasets are publicly available but can be difficult to find 
within the national healthcare sites. The US Medicare sys- 
tem also reports quality data directly to consumers. 27 , 28 The 
“Care Compare” website helps patients compare local hos- 
pitals on quality. It uses a large font and lay person language 
and allows people to compare local hospitals on some HACs 
such as surgical site infections, catheter-associated urinary 
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Figure 1: Shown here is a comparison of national quality metrics for hospital-acquired complications across Australia, the 
United States, Canada, New Zealand, and the National Health Service England. 

tract infections, and mortality rates for different diagnos- 
tic codes. The Australian Commission on Safety and Qual- 
ity in Health Care also has a consumer/patient-focused site 
at https://www.safetyinhealthcare.gov.au/ . This site reports 
bloodstream infection rates in a lay person–friendly format. 

HACs 

The US, Australian, NZ, English, and Canadian quality 
systems all report HACs ( Figure 1 ). Reported data for the 
most recent year available are displayed in Table 2 . These 
data should not be considered prevalence estimates and can- 
not be used to compare rates between countries, as they are 
reported and defined differently and, as above, may not in- 
clude all hospitals/events. Data are presented as reported 
by health systems, which can be national counts, rates, and 
risk-adjusted rates. 

Individual measures per country ranged from 7 to 42 
and each measure was grouped into 19 different categories. 
The category of Administrative and process incidents was 
added from the English reporting system and includes com- 
plications relating to problems such as procedural con- 
sent or care processes. The most common shared mea- 
sure categories were Pressure injuries, Falls and in-hospital 
injuries, Healthcare-associated infections , and Thromboem- 
bolism . Three of the five countries have Obstetric and neona- 
tal complications and Renal/electrolyte complications . There 
were 6 categories reported only by one country, such as 

the Australian measure for Gastrointestinal Complications 
and the US measure Mortality . England reported aggregated 
counts under broader categories until 2023 but has since 
moved to a less prescriptive response framework focused on 
learning and openness. 

Within a category, measure definitions varied by coun- 
try. The US measure definitions are more narrowly delin- 
eated than the other nations. For Thromboembolism , US 
hospitals report only on venous thromboembolisms that oc- 
cur after specific orthopedic procedures. Canadian throm- 
boembolism guidelines include further procedures, and the 
Australian measure is the most expansive, including any 
thromboembolism developed in hospital. Similarly, pres- 
sure ulcers are reported by all countries, but US hospitals 
report only stage III or IV (the most severe), while the 
other countries report the development of any pressure ul- 
cers. Urinary tract infection (UTI) is reported by all, but 
US hospitals report only UTIs due to indwelling urinary 
catheters. The measures within Other procedural compli- 
cations also varied and included iatrogenic pneumothorax 
(United States) and procedure-associated shock (Canada) 
among others. 

Notable areas of contrast by category include the Admin- 
istrative and process incidents category, which only England 
includes, and Delirium. Hospital-acquired delirium is re- 
ported only in Australia and Canada. In order to exclude 
patients who present to hospital with delirium, a present 

https://www.safetyinhealthcare.gov.au/
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Table 2. Comparison of Nationally Reported Hospital-Acquired Complications and Most Recently Reported Data Among Australia, the United States, Canada, 
and New Zealand 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

Pressure injury • Stage III ulcer, 
stage IV ulcer, 
unspecified 
decubitus ulcer and 
pressure area, 
unstageable 
pressure injury, 
and/or suspected 
deep tissue injury 

1,684 • Stage III and IV 
pressure ulcers 
(PSI 03) 

0.70/1,000 • Pressure ulcer 
(A08): Any stage 
of pressure ulcer 
developed 
during the 
hospital stay 

7,981 • Percentage of 
audited patients 
assessed for 
pressure injuries 

86% 

• Percentage of 
audited patients 
with a hospital- 
acquired 
pressure injury 
(any stage) 

35/1,000 

Falls and 
in-hospital injuries 

• Intracranial injury 1,579 • Falls with any 
of intracranial 
injury, fractures, 
dislocations 

0.27/1,000 • In-hospital 
injuries due to 
an accident, not 
directly related 
to medical or 
surgical 
procedures 
(C19) 

none 
reported 

• In-hospital falls 
resulting in a 
fractured neck of 
femur 

94 (count), 
0.09/1,000 

• Patient 
accident 

229,636 

• Fractured neck of 
femur 

• Burns • Self-harming 
behavior 

10,751 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Other fractures • Other injuries 
(PSI 08) 

• Disruptive, 
aggressive 
behavior 
(includes 
patient-to- 
patient) 

9,810 

• Patient abuse 
(by staff/ third 
party) 

8,238 

Healthcare- 
associated 
infection 

• Urinary tract 
infection 

35,724 (all 
infections) 

• Catheter- 
associated 
urinary tract 
infection (IQR) 

17,370 
(count) 

• Urinary tract 
infections (B13) 

24,146 • Infection 
control incident 

60,591 

• Surgical site 
infection 

• Surgical site 
infection (IQR) 

23,938 
(count) 

• Postprocedural 
infections (b14): 
includes 
infections 
associated with 
a medical or 
surgical 
procedure 

10,976 • Surgical site 
infection 
(cardiac or 
orthopedic) 

14.7/1,000 

• Pneumonia • Ventilator 
associated 
pneumonia (IQR) 

27,626 
(count) 

• Pneumonia 
(B16) 

17,178 

• Bloodstream 

infection 
• Postoperative 
sepsis (PSI 13) 

228.1/1,000 • Sepsis (B17): 
excluding 
neonatal sepsis 

6,398 

• Infections or 
inflammatory 
complications 
associated with 
peripheral/central 
venous catheters 

• Vascular 
catheter- 
associated 
infection (PSI 07 
and IQR) 

0.13/1,000 
(20,032, 
count) 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Multiresistant 
organism: includes 
any organism with 
antibiotic resistance 

• MRSA 

bloodstream 

infections (IQR) 

8,107 (count) • Healthcare- 
acquired staph 
aureus 
bacteremia 

15.0/1,000 

• Infection 
associated with 
prosthetics/ 
implantable devices 
• Gastrointestinal 
infections: includes 
salmonella, E. coli, 
Clostridioides 
difficile , norovirus, 
and others. 

• Clostridioides 
difficile 
infections (IQR) 

35,840 
(count) 

• Viral 
gastroenteritis 
(B15) 

303 

• Other high-impact 
infections: includes 
sepsis, salmonella, 
Klebsiella , 
gangrene, and 
others 

• Infections due 
to Clostridioides 
difficile , MRSA, 
and VRE (B18) 

6,220 

Surgical 
complications 

• Postoperative 
hemor- 
rhage/hematoma 
requiring 
transfusion and/or 
return to theater 

• Postoperative 
hemorrhage or 
hematoma (PSI 
09) 

2.33/1,000 • Anemia- 
hemorrhage 
(D01) 

6,153 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Surgical wound 
dehiscence 

• Postoperative 
wound 
dehiscence (PSI 
14) 

1.58/1,000 • Wound 
disruption (D23) 

5,478 

• Anastomotic leak • 

Abdominopelvic 
accidental 
puncture or 
laceration (PSI 
15) 

0.69/1,000 

• Vascular graft 
failure 

• Device failure 
(D20) 

4,089 

• Postoperative 
respiratory 
failure (PSI 11) 

7.32/1,000 • Selected 
serious events 
(D26) 

23 

• Other surgical 
complications 
requiring 
unplanned return to 
theatre 

14,083 • Foreign object 
retained after 
surgery (PSI 05) 

1,571 (count) • Retained 
foreign body 
(D24) 

103 

• 30-day risk- 
standardized 
death rate 
among surgical 
inpatients with 
complications 
(PSI 04) 

151.17/1,000 • Procedure- 
associated 
shock 

1,856 

Unplanned 
intensive care 

• Unplanned 
admission to ICU 

Respiratory 
complications 

• Respiratory failure 
including acute 
respiratory distress 
syndrome requiring 
ventilation 

12,001 (all) 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Aspiration 
pneumonia 

• Aspiration 
pneumonitis 
(A12) 

11,224 

• Pulmonary edema 
Thromboembolism • Pulmonary 

embolism (PE) 
3,054 (all) • DVT/PE 

following certain 
orthopedic 
procedures: 
total knee 
replacement, hip 
replacement (PSI 
12) 

3.13/1,000 • Venous throm- 
boembolism 

(A06): dmbolism, 
thrombosis, 
phlebitis or 
throm- 
bophlebitis of 
the pulmonary 
vein or other 
veins (excluding 
superficial veins) 

6,372 • Postoperative 
DVT/PE 

1,121 (count) 

• Deep vein 
thrombosis (DVT) 

Renal and 
electrolyte 

• Renal failure 
requiring 
haemodialysis or 
continuous 
veno-venous 
haemodialysis 

691 • Postoperative 
acute kidney 
injury requiring 
dialysis (PSI 10) 

0.97/1,000 • Electrolyte and 
fluid imbalance 
(A09) 

36,974 

Gastrointestinal 
complications 

• Gastrointestinal 
bleeding 

3,320 

Medication 
complications 

• Drug-related 
respiratory compli- 
cations/depression 

2,233 • Medication 
incidents (A10): 
incorrect 
administration 
or dosage of 
medications. 

598 • Medication 152,673 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Hemorrhagic 
disorder due to 
circulating 
anticoagulants 

• Anemia- 
hemorrhage 
(A01): 
hemorrhage 
related to the 
health care 
delivered or 
therapeutic use 
of 
anticoagulants 

1,586 

• Movement 
disorders due to 
psychotropic 
medication 
• Serious alteration 
to conscious state 
due to psychotropic 
medication 

Delirium • Delirium not 
induced by alcohol 
or other 
psychoactive 
substances 

15,681 • Delirium (A05): 
delirium not 
induced by 
alcohol or other 
psychoactive 
substances 

21,212 

Incontinence • Urinary 
incontinence 

1,110 

• Fecal incontinence 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

Endocrine 
complications 

• Malnutrition 9,990 
• Hypoglycemia • Hypoglycemia 

(A07) 
2,135 

Cardiac 
complications 

• Heart failure and 
pulmonary edema 

13,503 (all) 

• Arrhythmias 
• Cardiac arrest • Cardiopul- 

monary arrests, 
part of a clinical 
deterioration 
measure 

0.97/1,000 

• Acute coronary 
syndrome. including 
unstable angina, 
STEMI and NSTEMI 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

• Infective 
endocarditis 

Other procedural 
complications 

• Iatrogenic 
pneumothorax 
with venous 
catheterization 
(PSI 06) 

0.19/1,000 • Lacera- 
tion/puncture 
(D21): 
unintentional or 
accidental cut, 
puncture or 
perforation 
during a medical 
or surgical 
procedure 

7,499 • Treatment, 
procedure 

194,020 

• Patient trauma 
(D19) in-hospital 
injuries, such as 
fractures, 
dislocations, 
burns, 
associated with 
a medical or 
surgical 
procedure 

• Medical 
device/ 
equipment 

40,448 

• Procedure- 
associated shock 
(D25): 
hypovolemic 
shock associated 
with a procedure 

7,221 

Transfusion 
complications 

• Infusion, 
transfusion, and 
injection 
complications 
(A11) 

1,361 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

Obstetric and 
neonatal 

• Third and fourth 
degree perineal 
laceration during 
delivery 

4,331 • Obstetric 
trauma rate 
vaginal delivery 
(with/without 
instrumentation) 
(PSI 18/19) 

116.75/1,000 
and 
17.31/1,000 

• Obstetric 
hemorrhage 
(A02); Obstetric 
hemorrhage 
(D02); Obstetric 
trauma (A03); 
Obstetric 
trauma (D03) 

11,895 

• Neonatal birth 
trauma 

• Birth trauma 
injury to neonate 
(PSI 17) 

4.68/1,000 • Birth trauma 
(A04), Birth 
trauma (D04) 

2,527 

• Hypoxic ischemic 
encephalopathy 

Mortality • Death rate in 
low-mortality 
diagnosis- 
related groups 
(PSI 02) 

0.55/1,000 

( continued on next page ) 
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Table 2. ( continued ) 

AUS Hospital-Acquired 
Complications 

USA AHRQ Patient Safety 
Indicators (2025) and CMS 
Hospital Inpatient Quality 
Reporting (IQR) 

CAN Hospital Harm 

Indicators (2022) 
NZ Quality and Safety 
Measures (2021) 

NHS England National 
Reporting and Learning 
System (NRLS) (2022) 

Description Rate/1,000 or 
Annual 
Counts 

Description Rate/1,000 or 
Annual 
Counts 

Description Annual 
Counts 

Description Rate/1,000 or 
Annual 
Count 

Description Annual 
Counts 

Administrative and 
process incidents 

• 

Implementation 
of care and 
ongoing 
monitoring 

344,333 

• Access, 
admission, 
transfer, 
discharge 
(including 
missing patient) 

212,002 

• Clinical 
assessment 
(including 
diagnosis, scans, 
tests, 
assessments) 

102,848 

• Documentation 
(including 
electronic and 
paper records, 
identification 
and drug charts) 

83,782 

• Consent, 
communication, 
confidentiality 

62,489 

Number of 
measures 

43 23 30 7 13 

AHRQ, Agency for Healthcare Research and Quality; CMS, Centers for Medicare & Medicaid Services; NHS, National Health Service; PSI, Patient Safety Indicator; MRSA, methicillin-resistant 

Staphylococcus aureus ; VRE, vancomycin-resistant enterococci; STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction. 
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Figure 2: Shown here is a comparison of sentinel event reporting measure categories across Australia, the United States, 
Canada, New Zealand, and the National Health Service England. 

on admission modifier is used. This encourages screening 
and recognition of delirium on admission to the hospital. 
Although not part of the American HAC list, the United 
States recently approved a new measure for 2025, the CMS 
Age-Friendly Hospital measure. 29 This measure requires 
hospitals to attest to having a policy to screen for delirium 

and is anticipated to lead to delirium reporting in future 
years. England and New Zealand do not currently have na- 
tionwide reporting of delirium. 

Sentinel Events 

All five countries encourage safety reporting of sentinel 
events through a Web-based submission system ( Figure 2 ). 
In the American system, sentinel event reporting (Joint 
Commission) is separate from quality payment system 

reporting (which goes to CMS). The sentinel event lists 
for all five countries are provided as Supplemental Data B. 
Countries ranged from 5 to 17 measures, and these were 
grouped into 9 categories. Every country had a measure for 
surgical events, but no other category was in consistent use 
across all systems. Transfusion complications are a sentinel 
event for all except Canada, which includes this as a HAC. 
Medication errors leading to harm are also reportable for all 
but the United States; however, each country uses different 
definitions. 

Areas of contrast include a violence measure in the US 
sentinel event list. Violence toward patients or staff is re- 
portable as physical or sexual assault. Physical assault against 
staff is reported only if it results in death, permanent harm, 

or severe harm. In the United Kingdom, the NHS England 
safety reporting system includes a category for patient vi- 
olence, but this is in HAC reporting rather than sentinel 
events. 

The system in NHS England is also different in that it 
focuses on processes rather than outcomes. It is designed 
to encourage the behaviors that can stop sentinel events 
from happening. While death by suicide or self-injury is 
a sentinel event for Australia, the United States, and New 

Zealand, the English measure is “Failure to install func- 
tional collapsible shower or curtain rails,” as collapsible 
rails reduce the risk of a completed suicide attempt by 
hanging. Another example is the English sentinel event 
“Overdose of insulin due to abbreviations or incorrect de- 
vice.” This was classified under the medication events cat- 
egory but is specific to reducing the use of unclear ab- 
breviations in dosing. In comparison, the Australian and 
NZ medication events measure is “Medication error re- 
sulting in serious harm or death,” which is more broadly 
defined. 

Finally, in addition to the above discrepancies we iden- 
tified ambivalence between the definitions of HACs and 
sentinel events. The Canadian Hospital Harm list includes 
transfusion complications as a HAC, while the United 
States, United Kingdom, and Australia include this only as 
a sentinel event. Falls with injury feature on HAC and sen- 
tinel event lists in the United Kingdom, United States, and 
New Zealand but are only on the HAC list for Australia and 
Canada. 
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DISCUSSION 

This comparison of hospital quality measures demonstrates 
variability in measurement design and implementation. We 
found categories of measures that were consistent across 
countries, but we did not find any one measure that was 
similarly defined across all nations. This affects our ability 
to both compare hospital quality and safety and translate 
effective quality improvement programs across countries. 

These differences provide an opportunity to learn from 

each other’s practices. For example, each country has a pres- 
sure injury measure, but the definitions vary. New Zealand 
and Canada report hospital-acquired pressure ulcers of all 
stages. The US and Australian measures report only the 
most severe ulcers, stages III and IV. Does a focus on se- 
vere ulcers improve care, or does it tacitly permit the devel- 
opment of lower-severity injuries? We do not know. Prior 
studies estimate that 70% of hospital-acquired pressure ul- 
cers are stage I or II, which currently go unreported in the 
United States and Australia. 30 A longitudinal report of US 
data found stable rates of hospital-acquired ulcers but in- 
creasing severity, suggesting that this measure is not func- 
tioning well to decrease overall number or severity of pres- 
sure injuries. 31 Adjusting this measure to report all pressure 
injuries (aligning with Canada and New Zealand) could im- 
prove care. Future work could evaluate the effectiveness of 
different measure definitions in the same category by exam- 
ining HAC trends over time. 

There is some evidence that countries may be mov- 
ing toward harmonization. Pressure injuries are one of the 
five most common HAC categories, along with Falls and 
in-hospital injuries, Healthcare-associated infections, Throm- 
boembolism, Obstetric and neonatal complications, and Re- 
nal/electrolyte complications . In 2024 the United States 
broadened its falls measure to all falls with any injuries, 
in line with the Canadian measure. The New Zealand fall 
measure still reports only falls resulting in a femur frac- 
ture. The United States is also moving toward a delirium 

reporting measure. Another area of potential harmoniza- 
tion is UTIs. The US measure applies only to catheter- 
associated infections. This encourages a reduction in uri- 
nary catheter use, which is good, but ignores the high 
mortality rates from non-catheter-associated urinary infec- 
tions. 32 A broader UTI prevention measure could result 
in better attention to hydration, hygiene, and blood sugar 
control in older patients, which reduce UTIs and also im- 
prove patient comfort and safety. 33 , 34 We acknowledge that 
full alignment of quality measures is difficult due to differ- 
ences in clinical coding practice, healthcare organization, 
and data quality across nations and health systems. 

Some best practices noted by our team include sentinel 
event reporting of violence against hospital staff. Violence 
against hospital staff is linked with staff burnout and de- 
creased psychological safety, which is in turn associated with 
lower adherence to quality measures. 35–38 Conceptualized 

in this fashion, violence against staff could be a process or 
interim measure of care quality. Decreased violence against 
staffmay be the result of hospitals investing in security mea- 
sures and/or improved communication with patients. As vi- 
olence in hospitals is a problem globally, we recommend 
this measure be considered by other health systems. 

Data transparency is another area where best practices 
can be shared. The United States provides a website specif- 
ically designed for patient use, while the other countries 
use data visualization tools focused on assisting hospitals 
and states with quality improvement. Both these methods 
have merit. Allowing researchers and public health experts 
to download full datasets for secondary use could also help 
improve care. This would allow for more comparisons be- 
tween countries and allow researchers to more easily lever- 
age the natural experiments caused by differing policies. Or 
large international health agencies could consider a central- 
ized database to which all countries could contribute data 
for secondary analysis. 

A shared challenge is data quality for sentinel event re- 
porting systems. The onus is on clinicians or service man- 
agers to identify and report safety events. None of the 
observed systems had national sharing of patient-reported 
safety or outcome data, and therefore current safety re- 
porting might be considered as lacking comprehensiveness. 
Future work could link reporting to automated electronic 
health record (EHR) tools to alleviate the burden on hos- 
pital staff to report. Another option is patient reporting, 
which is used in primary care settings in multiple countries 
and so could be a feasible form of data collection for hospi- 
tal quality. 39–42 Data quality for HACs is also variable. Most 
often data are pulled from billing datasets or EHR diagnos- 
tic codes. Future work could evaluate the impact of collating 
hospital complications from notes and health records them- 
selves using artificial intelligence or machine learning. One 
group in Canada found that delirium is underdiagnosed us- 
ing diagnostic codes vs. chart review. 43 This could be true 
for other HACs as well. 

For countries developing hospital quality monitoring 
systems, we recommend the following: 

1. Aligning with existing measures in other coun- 
tries, which will provide an external data quality 
check/comparator. We recommend including measures 
in the most common quality groupings of Pressure in- 
juries, Falls and in-hospital injuries, Healthcare-associated 
infections, Thromboembolism, Obstetric and neonatal 
complications, and Renal/electrolyte complications to 
achieve this goal. 

2. Considering how inclusion/exclusion criteria at the hos- 
pital level and incentives or disincentives may contribute 
to bias or underreporting. 

3. Integrating data quality checks or audit systems. 
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4. Considering goals for data transparency and secondary 
uses of these data for patients, health systems, and re- 
searchers. 

5. Ensuring that sentinel event reporting leverages EHR 

tools to reduce manual reporting burden. 

Limitations of this work include that it is consensus- 
based among clinical experts. Others might categorize or 
compare the quality measures differently. Also, there is a 
possibility that we misinterpreted systems of reporting and 
data transparency. Health systems could have other reports 
available to providers/health systems used internally and 
not publicly reported, or local quality groups/networks led 
by medical specialty organizations, which were not included 
in this study. Finally, this is a snapshot of quality measures 
at a specific time and so does not account for changes over 
time. 

CONCLUSION 

HAC and sentinel event reporting varies considerably from 

country to country, which currently complicates compar- 
isons of prevalence and sharing of successful improvement 
strategies. However, we found great potential for harmo- 
nization across nations, as there are several commonly used 
measure groups. 

Disclaimer. No statement in The Joint Commission Journal on Quality 
and Patient Safety should be construed as an official position of Joint 
Commission or Joint Commission Resources unless otherwise stated. In 
particular, there has been no official review about matters of standards 
compliance. 
Funding. Dr. Southerland was supported by the Australian-American Ful- 
bright Commission, Fulbright Future Scholarship (funded by the Kinghorn 
Foundation), and the National Institutes of Health (NIH R01AG090487). 
Acknowledgments. The authors appreciate the assistance of Dr Richard 
Hamblin, Director of Health Quality Intelligence for the Health Quality & 
Safety Commission Te Tāhū Hauora of New Zealand, and Dr. Anne Dugan 
and Suraj Rasakulasingam from the Australian Commission on Safety and 
Quality in Health Care, who assisted with clarifications. 
Conflicts of Interest. Dr. Hullick is Chief Medical Officer for the Australian 
Commission on Safety and Quality in Health Care. All other authors report 
no conflicts of interest. 

SUPPLEMENTARY MATERIALS 

Supplementary material associated with this article can be 
found, in the online version, at doi:10.1016/j.jcjq.2026.04. 
011 . 

Lauren T. Southerland, MD MPH , is Associate Professor, Department 
of Emergency Medicine, Ohio State University College of Medicine. 
James D. van Oppen, PhD, FRCEM, MRCP , FRCEM, MRCP, is Clini- 
cal Lecturer in Emergency Medicine, Centre for Urgent and Emergency 
Care Research, University of Sheffield. Lucas B. Chartier, MDCM, MPH, 

MBA , is Chief Patient Safety Officer, Department of Emergency Medicine, 
University Health Network, Toronto, and Associate Professor, Division of 
Emergency Medicine, Department of Medicine, University of Toronto. 
Samuel F. Allingham, BMath(Hons), MBiostat , is Senior Health Data An- 
alyst, Australian Commission on Safety and Quality in Health Care, Syd- 
ney. Alasdair M.J. MacLullich, PhD , is Professor of Geriatric Medicine, 
Edinburgh Delirium Research Group, Ageing and Health, University of 

Edinburgh. Carolyn Hullick, BMed, PhD , is Chief Medical Officer, Aus- 
tralian Commission on Safety and Quality in Health Care, and Conjoint 
Associate Professor, University of Newcastle. Please address correspon- 
dence to Lauren T. Southerland, lauren.southerland@osumc.edu . 

REFERENCES 

[1] Vincent C. Patient Safety. 2nd ed. Hoboken, NJ: Wi- 
ley-Blackwell, 2010 . 

[2] Arntson E, et al. Changes in Hospital-acquired con- 
ditions and mortality associated with the Hospital-Ac- 
quired Condition Reduction Program. Ann Surg.. 2021 Oct 
1;274:e301–e307 . 

[3] Guh AY, et al. Trends in U.S. burden of Clostridioides dif- 
ficile infection and outcomes. N Engl J Med.. 2020 Apr 
2;382:1320–1330 . 

[4] Li QC, et al. Achieving and sustaining reduction in hospi- 
tal-acquired complications in an Australian local health ser- 
vice. BMJ Open Qual.. 2024 Nov 4;13:e002940 . 

[5] Chang J, et al. Modern trends in surgical site infection rates 
for colorectal surgery: a National Surgical Quality Improve- 
ment project study 2013–2020. Dis Colon Rectum. 2024 Sep 
1;67:1201–1209 . 

[6] Centers for Medicare & Medicaid Services: 
Hospital-Acquired Conditions. (Updated: Feb 12, 
2026.) Accessed May 6, 2026. https://www.cms. 
gov/medicare/payment/fee- for- service- providers/ 
hospital- aquired- conditions- hac . 

[7] Duke GJ, et al. Hospital-acquired complications: the rel- 
ative importance of hospital- and patient-related factors. 
Med J Aust.. 2022 Mar 21;216:242–247 . 

[8] Patra KP, De Jesus O. Sentinel Event, Treasure Island, FL: 
StatPearls Publishing, 2023. Updated: Mar 29, 2023.) Ac- 
cessed May 6, 2026 https://www.ncbi.nlm.nih.gov/books/ 
NBK564388/ . 

[9] Australian Commission on Safety and Quality in Health- 
care. Sentinel Events. (Updated: Mar 13, 2026.) Ac- 
cessed May 6, 2026. https://www.safetyandquality.gov. 
au/data- and- measurement/safety- and- quality- measures/ 
sentinel-events . 

[10] Salmasian H, et al. Patient safety metrics monitoring across 
Harvard-affiliated hospitals: a mixed methods study. Jt 
Comm J Qual Patient Saf.. 2025;51:558–565 . 

[11] Slawomirski L, et al. Financial penalty associated with a de- 
cline in hospital-acquired complications in Australia. Health 
Policy. 2025;161:105416 . 

[12] Gettel CJ, et al. Calculation of overall hospital qual- 
ity star ratings with and without inclusion of the 
peer grouping step. JAMA Netw Open. 2024 May 
1;7:e2411933 . 

[13] Health New Zealand | Te Whatu Ora. Clinical Quality 
and Safety Review: Longitudinal Data. How Results 
of Care Have Changed over the Last 10 Years and 
Where We Are Today. Nov 2024. Accessed May 6, 2026. 
https://www.tewhatuora.govt.nz/assets/Publications/ 
Health- system/Clinical- quality- and- safety- review.pdf. 

[14] Bullen H, et al. Determinants of quality in the independent 
and public hospital sectors in England. Int J Qual Health 
Care.. 2025 Mar 24;37:mzaf019 . 

[15] Padula WV, Armstrong DG, Goldman DP. Complexity 
bias in the prevention of iatrogenic injury: why spe- 
cific harms may inhibit performance. Mayo Clin Proc.. 
2022;97:221–224 . 

https://doi.org/10.1016/j.jcjq.2026.04.011
mailto:lauren.southerland@osumc.edu
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0001
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0002
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0003
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0004
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0005
https://www.cms.gov/medicare/payment/fee-for-service-providers/hospital-aquired-conditions-hac
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0007
https://www.ncbi.nlm.nih.gov/books/NBK564388/
https://www.safetyandquality.gov.au/data-and-measurement/safety-and-quality-measures/sentinel-events
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0010
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0011
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0012
https://www.tewhatuora.govt.nz/assets/Publications/Health-system/Clinical-quality-and-safety-review.pdf
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0014
http://refhub.elsevier.com/S1553-7250(26)00105-4/sbref0015


Volume 52, No. 8, August 2026 391

[16] Padula WV, et al. Adverse effects of the Medicare PSI-90 
hospital penalty system on revenue-neutral hospital-ac- 
quired conditions. J Patient Saf.. 2020;16:e97–e102 . 

[17] Pakyz AL, et al. Leapfrog Hospital Safety Score, mag- 
net designation, and healthcare-associated infections 
in United States hospitals. J Patient Saf.. 2021 Sep 
1;17:445–450 . 

[18] Serpa JA, et al. Teaching and safety-net hospital penal- 
ization in the Hospital-Acquired Condition Reduction Pro- 
gram. JAMA Netw Open. 2024 Feb 5;7:e2356196 . 

[19] Agency for Healthcare Research and Quality. Pa- 
tient Safety Indicators (PSI) Benchmark Data Ta- 
bles, v2024. Jul 2024. Accessed May 6, 2026. 
https://qualityindicators.ahrq.gov/Downloads/Modules/ 
PSI/V2024/Version_2024_Benchmark_Tables_PSI.pdf. 

[20] Australian Institute of Health and Welfare. 
Admitted Patient Care 2022–23. 2024. Ac- 
cessed May 6, 2026. https://www.aihw.gov.au/ 
getmedia/27d8b592- eedd- 46eb- af23- 72e7ae227d96/ 
8- admitted- patient- care- 2022- 23- tables- safety- and- quality. 
xlsx . 

[21] Canadian Institute for Health Information. Hospital Harm 

Project. (Updated: Sep 25, 2025.) Accessed May 6, 2026. 
https://www.cihi.ca/en/hospital- harm- project . 

[22] Health Quality & Safety Commission Te Tāhū Hauora. 
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