
Martin‑Khan et al. BMC Geriatrics          (2024) 24:527  
https://doi.org/10.1186/s12877‑024‑04980‑9

RESEARCH Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Geriatrics

Patient outcome quality indicators for older 
persons in acute care: original development 
data using interRAI AC‑CGA 
Melinda G. Martin‑Khan1,2, Leonard C. Gray1*, Caroline Brand3,4,5, Olivia Wright6, Nancy A. Pachana7, 
Gerard J. Byrne8,9, Mark D. Chatfield1, Richard Jones10,11, John Morris11, Catherine Travers12, Joanne Tropea4,13, 
Beibei Xiong1, The Research Collaborative for Quality Care: Acute Care Panel and The Research Collaborative 
for Quality Care: Dementia Care Panel 

Abstract 

Background A range of strategies are available that can improve the outcomes of older persons particularly in rela‑
tion to basic activities of daily living during and after an acute care (AC) episode. This paper outlines the original 
development of outcome‑oriented quality indicators (QIs) in relation to common geriatric syndromes and function 
for the care of the frail aged hospitalized in acute general medical wards.

Methods Design QIs were developed using evidence from literature, expert opinion, field study data and a formal 
voting process. A systematic literature review of literature identified existing QIs (there were no outcome QIs) and evi‑
dence of interventions that improve older persons’ outcomes in AC. Preliminary indicators were developed by two 
expert panels following consideration of the evidence. After analysis of the data from field testing (indicator preva‑
lence, variability across sites), panel meetings refined the QIs prior to a formal voting process.

Setting Data was collected in nine Australian general medical wards.

Participants Patients aged 70 years and over, consented within 24 h of admission to the AC ward.

Measurements The interRAI Acute Care – Comprehensive Geriatric Assessment (interRAI AC‑CGA) was administered 
at admission and discharge; a daily risk assessment in hospital; 28‑day phone follow‑up and chart audit.

Results Ten outcome QIs were established which focused on common geriatric syndromes and function for the care 
of the frail aged hospitalized in acute general medical wards.

Conclusion Ten outcome QIs were developed. These QIs can be used to identify areas where specific action will lead 
to improvements in the quality of care delivered to older persons in hospital.
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Background
Older persons who are hospitalized for acute illnesses 
are at risk of both losing independence and institution-
alization [1, 2]. A range of strategies are available that 
can improve their outcomes at discharge, particularly 
in relation to the ability to perform basic activities of 
daily living and discharge to long term residential care 
[2]. The challenge is in identifying areas where limited 
time and resources should be focused to make appro-
priate changes.

Quality assurance activities can be complex and 
multifactorial. Prior literature tempers expectations 
between process and outcomes [3]. It can be challeng-
ing to record a link between changed processes and 
improved outcomes. Despite this, measuring patient 
outcomes and improving clinical practice to optimize 
patient outcomes in the long term are important. Qual-
ity indicators  (QIs) (structure, process and outcome) 
are one way to measure quality of care [4]. QIs are com-
monly used in hospitals, but there are no published sets 
of outcome QIs for geriatric syndromes and function 
for the care of older persons in acute care (AC) prior to 
the interRAI AC QIs [5–7].

QI development is most effective when it includes 
expert opinion, a review of the scientific literature and 
field study data [8, 9]. Measuring quality of care based 
on patient outcomes has inherent appeal, but there are 
major concerns. There are attribution problems (difficul-
ties measuring the aspect of quality precisely or exclu-
sively) [1]; and problems with inaccurate trigger rates 
(triggering based on other random factors and resulting 
in inaccurate results). Depending on the location of the 
hospital, socio-economic and health demographic fac-
tors will also impact the bed-use and presentation profile. 
Any development of outcome QIs must take these factors 
into account [10] because a QI that measures a hospital’s 
performance is only meaningful when it measures factors 
that hospital can control, and includes mechanisms to 
adjust for factors that hospital cannot control.

The aim of this study was to develop outcome ori-
ented QIs in relation to common geriatric syndromes 
and function for the care of the frail aged hospitalized in 
acute general medical wards. These QIs have since been 
adopted into an international assessment system for 
AC and a supplementary set created for use in a surgi-
cal setting. This paper outlines the original development 
project.

Method
This project was carried out in three phases: Devel-
opment of a preliminary QI set; field study; analysis 
and compilation of a definitive QI set. The research 

methodology for this project has been described in detail 
elsewhere [10]. A truncated description is provided here.

Phase 1: Development of a preliminary QI set
Literature Summary
A scoping review of the scientific literature pertaining to 
adverse geriatric outcomes in acute hospitals was com-
piled. Publications with the highest levels of evidence 
in each domain of interest were identified together with 
existing guidelines and published QIs relevant to hospi-
talized older persons (with an interpretation of methodo-
logical quality and applicability).

Expert panels
Given the scope of the project, two expert panels were 
required: panel one focused on generic outcomes for 
older persons (e.g., continence) [Acute Care Panel, Sup-
plementary Box  1]; and panel two focused on cognitive 
health (e.g., the recognition of cognitive impairment) 
[Dementia Care Panel, Supplementary Box 2]. Expertise 
criteria for panel participation was established a priori. 
Experience included: allied health, consumer advocacy, 
dementia, general medicine, geriatric medicine, gerontic 
nursing, quality research methodology, and AC public 
hospital health care. Participating sites for data collection 
were recruited from two Australian states (Queensland, 
Victoria), and coordinators at each site participated in 
the expert panels. Based on matching site coordinator’s 
experience with the a priori list, any remaining gaps were 
filled by invitation from the research team.

Expert Panel Meetings. The literature summaries were 
divided, based on relevance, between the two expert 
panels. Initially, each panel met for two days to review 
their respective summaries and conceptualise poten-
tial QIs. Panel members recommended QIs according 
to predefined criteria: being amenable to change, within 
the control of the hospital, had evidence to support a 
link between the actions of a hospital and the outcome, 
and which were clinically significant for an older person 
and therefore warranted attention. Each QI was defined 
(i.e. identifying the variables needed for calculating the 
numerator, denominator, inclusion, and exclusion crite-
ria). The QIs were linked with variables from the interRAI 
AC – Comprehensive Geriatric Assessment (AC- CGA) 
tool [11] for data collection in the first instance, to score 
the QIs prior to evaluation in phase 3.

Phase 2: Field Study
Patients aged 70  years and older admitted to nine Aus-
tralian AC general medical hospitals, who were likely 
to stay in hospital for at least 48 h, were invited to par-
ticipate. The data collection took an average of 7 months 
(range 4–10 months). Data collection period by hospital 
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type (tertiary or regional) is shown on a radar chart in 
the Supplementary Fig.  1. Hospitals included five met-
ropolitan tertiary teaching hospitals and four regional 
hospitals. Ethics approval was obtained from the relevant 
organisations.

Data collection
Each hospital nominated one or two registered nurses 
with gerontic experience to work full-time on the pro-
ject as data collectors during the study period. One full-
time registered nurse with gerontic experience, trained in 
project data collection, was rostered each day per site for 
7.5 h of data collection a day across five days each week 
(Monday to Friday) during the data collection period. 
All nurse assessors attended a three-day training pro-
gram at the Centre for Health Services Research (CHSR) 
prior to commencing data collection. Training involved 
understanding the project protocol and minimising 
potential research bias, administration and scoring of the 
formal assessment tools, and the completion of the study 
recruitment database. A regular teleconference schedule 
was established for interaction between sites during the 
data collection period and protocols for data storage and 
transfer were put in place. All site research nurses were 
trained to administer the interRAI AC-CGA by the same 
experienced interRAI assessment trainer. Previous stud-
ies have shown very high levels of reliability on observed 
agreement for the interRAI AC-CGA [12, 13].

Demographic data was collected on patients who con-
sented to participate in the study. The interRAI AC-CGA 
was administered within 24  h of admission to the ward 
for consenting patients, with daily follow-up and review 
at discharge. At 28  days, a follow-up telephone call to 
the patient’s or carer’s home was made to collect data on 
readmission and post-discharge change of living arrange-
ment, this included the Mini-Mental State Examination 
22-item telephone version (ALFI-MMSE 22-items) [14, 
15]. The data collected at 28  days was part of demo-
graphic data and was not used in the calculation of any 
QIs. Verification of re-admission, including diagnostic 
codes, was obtained by State data custodians or the rel-
evant hospital data custodian.

Phase 3: Analysis and final consultation (with expert 
panels)
Statistical analysis
Data was entered into IBM SPSS Statistics v26 2019. 
General descriptive statistics (frequencies, standard devi-
ations and means) were used to describe characteristics 
of enrolled participants and to compare between hos-
pitals, using demographic data, and cognitive and func-
tional scales derived from the interRAI AC-CGA.

Each QI was scored for the total sample, and for each 
individual hospital. A trigger rate (percentage) was cal-
culated for each QI (the proportion of patients who trig-
gered the indicator event (the numerator) divided by the 
total number of eligible patients (the denominator)).

The expert-panel-identified covariates were analysed 
for statistical relevance to the sample by presenting the 
QI trigger rates when the covariate was present and 
absent. This was followed by descriptive statistics (odds 
ratios with 95% confidence intervals, and p-values) to 
identify statistically significant factors for each QI. All 
covariate information was provided, noting that multiple 
risk adjustments cannot be applied simultaneously to this 
sample given the small sample size.

Using the RAND-UCLA consensus method [16] two 
rounds of voting for each panel were completed. Analy-
sis of voting round data was completed after each round. 
For each QI the following were calculated using the panel 
members’ individual votes of 1–9: the 30th and 70th 
percentile, the Interpercentile Range Adjusted for Sym-
metry, the Interpercentile Range, Interpercentile Range 
Central Point, the Asymmetry Index, median and mean 
deviation from the median. This data were used to apply 
decision rules, defined a priori, to identify valid or invalid 
QIs [17]. Only votes from round 2 were utilised to deter-
mine the final QI set.

Expert Panel
A report was prepared for each panel (there was no over-
lap of indicators between panels) with a description of 
the preliminary indicators suggested from Phases 1 and 
2, feedback provided by the interRAI AC Network and 
the interRAI Instrument Committee, and any recom-
mendations (Supplementary Fig.  2). Any new research 
published in the interim was also provided. Each panel 
held a second two-day workshop to scrutinise the pre-
liminary QIs which had now been tested in the field. 
QIs were modified based on recommendations from the 
expert panel following interpretation of the field data, 
evidence from the literature, and expert opinion.

Risk Adjustment: Risk adjustment was considered 
for each QI separately at the final expert panel meet-
ings. Risk adjustment was approved if there was agree-
ment amongst the panel members that factors, outside 
the control of the hospital, would impact the QI’s out-
come, and those factors couldn’t be dealt with by exclud-
ing patients from the denominator. Risk adjustment was 
not approved in  situations where it was recognised that 
certain patient characteristics did pose extra challenges 
but this didn’t obviate the extra care that was required 
to ensure patients’ safety and well-being. For example, 
the Dementia Care panel recognized that patients with 
dementia were at higher risk of delirium in hospital, but 
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this did not justify risk adjustment for the delirium QI. 
It was important that staff identify these patients and 
provide care to minimise the risk of delirium rather than 
accept that it was inevitable. For each QI, the prevalence 
of the outcome across all patients in hospital datasets, 
after exclusions, is the facility-level observed QI score. 
Risk adjustment was calculated, when the final set of out-
come QIs was identified, using logistic regression models 
[10, 18].

Voting
Each panel voted on an independent set of QIs which 
were combined to establish the final outcome QI set. 
Each member voted on a scale of 1–9 with reference to 
specific criteria. A second voting sheet was prepared 
individually for each panel member which showed the 
spread of panel votes for each QI and the personal vote 
of that panel member, along with the QI data analysis 
(Valid or not, etc.). A teleconference was held to dis-
cuss the round 1 results. Where the votes for a QI was 
wide-spread, it generally indicated a misunderstanding, 
a poorly constructed QI, or diverse opinion amongst the 
panel members. The teleconference enabled clarification 
and rectified any misunderstandings. Each panel member 
voted a second time to conclude the final outcome AC 
set.

Results
Data from 643 patients at nine hospitals were analysed 
and used to calculate each individual QI. No patients 
withdrew during the in-hospital data collection. Charac-
teristics of the included sample (Table 1) is provided.

The Research Collaboration for Quality Care (RCQC) 
Outcome QIs for Older Persons in AC
Ten outcome indicators were developed for the AC QIs 
for Older Persons. Table  2 describes each QI. Each QI 
has been classified according to the Institute of Medicine 
(IOM) framework, which is a useful way of considering 
the domains of care, and how this set of outcome QIs sit 
within those domains [19, 20]. The domains of care, as 
defined in the IOM framework are: safety, effectiveness, 
patient-centeredness, timeliness, efficiency, and equity. 
Figure  1 presents the QIs and displays the observed 
between site variation of scores within each QI. Table 3 
provides raw summary data for each QI. In all cases, the 
QIs are interpreted by understanding that a lower score 
reflects a better outcome for the patient and the hospital.

RCQC Outcome QIs for older persons in AC:

 1. The proportion of female patients with a new 
urinary catheter on admission. Functional decline 

guidelines recommend careful assessment of the 
need for an indwelling urinary catheter prior to 
use given the evidence of a causal link between 
indwelling catheter use and urinary tract infections 
[21, 22]. The focus of this QI is on female patients 
as it was felt that clinically there was less justifica-
tion for using catheters in women than men and 
that this better represented quality of care (face 
validity) than a QI for all patients.

 2. The proportion of patients with delirium-indi-
cating behaviors present at discharge. There 
is evidence for delirium reducing interventions 
in AC. Australian functional decline guidelines 
(expert opinion levels of evidence) recommend 
consideration of transitional care needs and com-
munity-based strategies for people discharged 
from hospital and residential care to take into 
account delirium issues [21, 22]. This QI consid-
ers the potential risk of discharging older people 
from hospital if they have delirium, without firstly 
being aware that delirium is present, and second 
using clinical judgement to decide if discharge is 
the best course of action. The panel recognises that 
in some cases, with careful discharge planning, the 
best choice for a patient with delirium may be dis-
charge.

 3. The proportion of patients discharged with 
worse levels of cognitive function compared 
with premorbid levels. Declining Mini-Mental 
State Examination scores have been shown to pre-
dict mortality [23]. Interventions can change the 
outcome and assist in maintaining cognitive func-
tions [24]. There is variation in recoverable cogni-
tive dysfunction amongst older patients in AC [25]. 
This QI was included by the panel because of the 
impact of cognitive decline, over and above that of 
delirium, for older patients.

 4. The proportion of patients discharged with 
worse mobility levels compared with pre-mor-
bid levels. Levels of mobility, self-care needs and 
cognitive and behavioral status are factors often 
associated with needing additional ‘non-acute’ 
care while in hospital. This extra care is more com-
monly needed by older people who have issues 
with mobility when in hospital. Addressing support 
for mobility (and other self-care needs) in hospital 
impacts future care needs for older patients (i.e. 
after the hospital episode) [26]. The panel acknowl-
edge the high level evidence in support of this QI, 
which indicates the use of multidisciplinary inter-
ventions (which include a component of exercise) 
to reduce hospital length of stay, increase propor-
tion of patients discharged home and reduce costs 
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of stay for older acute hospitalized inpatients [21, 
22].

 5. The proportion of patients with pre-hospital 
decline who failed to return to preadmission 
function (or better) by discharge. There is a sig-
nificant body of evidence that shows older peo-
ple decline in function by the time of discharge 
from AC, and that this negatively impacts quality 
of life of hospitalized older people [27]. Recom-
mendations of the Australian Functional Decline 

Guidelines, based on expert opinion, include indi-
vidualized care plans which encourage appropriate 
incidental activity throughout the day and mini-
mize bed rest, and recommendations to assess and 
modify the environment to encourage independ-
ence and mobility [21, 22].

 6. The proportion of patients with no pre-morbid 
pain who reported both pain at admission and 
unimproved pain at discharge. There is evidence 
that improved strategies to manage pain (i.e. qual-

Table 1 Characteristics of patients in the study

Data are presented as median (IQR) for continuous measures, and n (%) for categorical measures.
a Increased risk of activities of daily life (ADL) decline – ADL‑SF score from premorbid between 2 and 16 or CPS score at admission between 2 and 5.
b Adverse outcome denotes the event of one or more of either fall, pressure area, decline in activities of daily living (assessed daily), delirium onset

Variables Total Age < 75 Age 75–89 Age 90 + 
N= 643 N= 128 N= 442 N= 73

Male 297 (46%) 64 (50%) 205 (46%) 28 (38%)

Residence at admission
 Community Dwelling 559 (87%) 116 (91%) 388 (88%) 55 (75%)

 Residential aged care 69 (11%) 6 (5%) 45 (10%) 18 (25%)

 Other 15 (2%) 6 (5%) 9 (2%) 0 (0%)

Admitted via Emergency 560 (89%) 102 (81%) 388 (90%) 70 (97%)

Hospitalised in last 30 days 141 (22%) 32 (25%) 97 (22%) 12 (16%)

Measure of ADL function prior to admission (ADL-SF, Range 0–16)
 Mild 513 (80%) 115 (90%) 353 (80%) 45 (62%)

 Limited to Maximal Impairment 67 (10%) 8 (6%) 40 (9%) 19 (26%)

 Dependent 63 (10%) 5 (4%) 49 (11%) 9 (12%)

Measure of Cognitive Function prior to admission (CPS, Range 0–6)
 Intact or Borderline Intact 493 (77%) 117 (91%) 336 (77%) 40 (55%)

 Mild/moderately severe impairment 121 (19%) 10 (8%) 82 (19%) 29 (40%)

 Severe/very severe impairment 25 (4%) 1 (1%) 20 (5%) 4 (5%)

Risk Assessment at Admission
 Increased risk of ADL  declinea in hospital 52 (8%) 8 (6%) 36 (9%) 8 (12%)

 No. of Comorbidities (Range 0–12) Median 7 (5–8) 6 (4–8) 7 (5–8) 6 (5–8)

 Falls History Two or more falls in the last 30 days 78 (12%) 14 (11%) 45 (10%) 19 (26%)

ICD Codes for Acute Admission
 Circulatory system disease—Other heart disease 66 (10%) 10 (8%) 49 (11%) 7 (10%)

 Respiratory disease—Influenza and pneumonia 46 (7%) 7 (6%) 30 (7%) 9 (12%)

 Respiratory disease—Chronic lower respiratory diseases 70 (11%) 18 (14%) 47 (11%) 5 (7%)

 Symptoms and signs not elsewhere classified 66 (10%) 12 (10%) 43 (10%) 11 (15%)

 Injury, poisoning and other consequences of external causes 56 (9%) 3 (2%) 41 (9%) 12 (16%)

 Other 336 (53%) 76 (60%) 231 (52%) 29 (40%)

Length of Stay Acute Care 6 (3–11) 6 (3–9) 7 (4–12) 6 (3–13)

At least one adverse outcomeb in hospital 216 (34%) 27 (21%) 154 (35%) 35 (48%)

Readmitted within 28 days of discharge 125 (21%) 22 (18%) 91 (23%) 12 (18%)

Died in 28 days post-discharge
 No 584 (92%) 120 (94%) 397 (91%) 67 (92%)

 Yes died within 28 days of discharge 27 (4%) 4 (3%) 21 (5%) 2 (3%)

 Died at index hospitalisation 26 (4%) 3 (2%) 19 (4%) 4 (5%)

Newly discharged from AC to RACF 31 (5%) 2 (2%) 22 (5%) 7 (10%)
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Table 2 Research Collaboration for Quality Care ‑ patient outcome quality indicators for older persons in acute care: definitions [20]

# Short Title Specifications TIME POINT IOM [20] TYPE

1 Bladder Catheter N: The proportion of female patients with a new urinary 
catheter on admission
D: Female patients admitted
E1: Presence of a urinary catheter premorbid
E2: Male
C1: Frequently or generally incontinent at Premorbid

Admission Safe Prevalence

2 Deliriuma N: The proportion of patients with delirium‑indicating 
behaviours present at discharge
D: Patients discharged
E: Died prior to discharge
C: None

Discharge Safe Prevalence

3 Cognitiona† N: The proportion of patients discharged with worse 
levels of cognitive function compared with premorbid 
levels
D: Patients discharged
E1: Died prior to discharge
E2: Premorbid cognitive performance level such 
that no further decline could be identified
C1: Resident of long term care
C2: Impaired premorbid cognitive function
C3: Surgery a part of acute episode

Discharge Safe Failure to Improve

4 Mobilitya N: Patients discharged with worse levels of mobility 
compared with pre‑morbid levels
D: Patients discharged
E1: Died prior to discharge
E2: Discharged to palliative care
E3: Pre‑morbid levels of mobility that couldn’t be rated 
for a further deterioration
E4: Activity did not occur
C1: Fall within last 90 days
C2: Existing or new residential care facility living arrange‑
ments (pre‑morbid or post‑discharge)
C3: Discharge to rehabilitation

Discharge Effective Failure to Improve

5 Self‑Carea N: The proportion of patients with pre‑hospital decline 
who failed to return to pre‑admission function (or bet‑
ter) by discharge
D: Patients with a decline in function between premor‑
bid and admission
E1: Died prior to discharge
E2: Discharged to rehabilitation
E3: Discharged to palliative care
E4: No decline in function at admission (when compar‑
ing admission with pre‑morbid function)
E5: Scale for QI could not be calculated
C: None

Discharge Effective Failure to Improve

6 Pain N: The proportion of patients with no pre‑morbid 
pain who were discharged with unimproved pain 
when compared to reported pain at admission
D: Patients discharged
E1: Died prior to discharge
E2: Premorbid report of pain
C: None

Discharge Effective Failure to Improve

7 Skin Integrity N: The proportion of patients with a new or worsening 
pressure injury at discharge compared with admission
D: Patients discharged
E: Died prior to discharge
C1: Poor bed mobility premorbid
C2: Nutritional issues
C3: Prior pressure injury

Discharge Effective Failure to Improve
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ity improvement collaborative program) improve 
processes of care (such as improved use of pain 
assessment tools), but only limited evidence of 
links to patient outcomes (i.e. sufficient pain treat-
ment for patients) [28, 29].

 7. The proportion of patients with a new or wors-
ening pressure ulcer at discharge when com-
pared with admission. A review of studies report-
ing the implementation of pressure ulcer reduction 
strategies (n = 16) reported a positive reduction in 

N Nominator, D Denominator, C Covariate, E Exclusion, IOM Institute of Medicine framework
a Derived using an interRAI Scale or specific variable; †Not in the interRAI Acute Care Quality Indicator Set

Table 2 (continued)

# Short Title Specifications TIME POINT IOM [20] TYPE

8 Falls N: The proportion of patients who fell (at least once) dur‑
ing the hospital episode
D: Patients admitted
E: None
C1: Low premorbid cognitive function
C2: Fall within 90 days

Episode Safe Incidence

9 Prolonged Length of Stay N: The proportion of patients with prolonged length 
of stay
D: Patients discharged
E: None
C1: Discharge to rehabilitation

Episode Efficient Incidence

10 New Discharge to Residential Care N: The proportion of community dwelling patients 
discharged to long term care
D: Community dwelling patients discharged
E1: Died prior to discharge
E2: Referred to rehabilitation
E3: Premorbid location which was not a community 
dwelling (private housing, independent living units, 
or boarding house)
E4: Discharge to an alternative acute care hospital
C1: Low premorbid cognitive function
C2: Prior admission to hospital in the last 90 days
C3: Premorbid problems with hygiene
C4: Premorbid inability to manage finances

Discharge Patient‑Centered Incidence

Fig. 1 Field study data of outcome indicators for older adults, ordered by lowest to highest performing in terms of overall trigger rate. Note: The size 
of the marker is scaled according to the denominator 
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the outcome pressure ulcer incidence [30]. There 
is strong evidence to link specific practices in AC 
to reducing the risk of pressure ulcers (in patients 
with high risk) [21, 22]. The panel recognized that 
the incidence of pressure ulcers was small in this 
study but that the clinical impact was significant 
and therefore it was included as an indicator of 
quality of care.

 8. The proportion of patients who fell (at least 
once) during the hospital episode. Some falls 
are preventable while some are not preventable 
[31]. There is sound evidence to support the use of 
multifaceted approaches to reduce the falls rate in 
hospital settings. There is some evidence to sup-
port the use of specialist geriatric wards to reduce 
falls incidence and fall-related injuries among post-
operative hip fracture patients [32, 33]. The panel 
recognized that the incidence of falls was small in 
this study but that the clinical impact for older per-
sons was significant and therefore it was included 
as an indicator of quality of care.

 9. The proportion of patients with prolonged 
length of stay. Generally, injured older adults 
(> = 65 years) have an average length of hospital 
stay, including admissions to ICU, exceeding 10 
days. A retrospective study of the characteristics 
and outcomes of injured older adults after hos-
pital admission (N = 6,069) from the Queensland 
Trauma Registry identified that the average length 
of stay (including patients in ICU) was eight days 
(interquartile range 5–15), with 33.8% of cases 
with a major injury developing a complication [34]. 
There is evidence to indicate that the risk of iatro-
genic complications is higher if an older person is 
hospitalized for longer than one week. These com-
plications are frequently preventable and are often 
associated with a rapid decline in muscle strength, 
aerobic capacity and pulmonary ventilation that 
older patients experience [35]. For the majority of 
older patients, ‘waiting for placement’ is not a con-
tributor to their length of stay. Most older people 
are discharged to their usual place of residence 
[36].

 10. The proportion of community-dwelling patients 
discharged to long-term care. There is good 
evidence to support the use of multidisciplinary 
interventions that include a component of exer-
cise to reduce in-hospital length of stay, increase 
the proportion of patients discharge directly home 
and reduce costs of stay for older acute hospi-
talised inpatients [21, 22]. A review focused on 
patients regaining functional independence in the 
acute setting following hip fracture concluded that 

patients who stayed longer in the acute setting, 
received physical therapy more than once a day had 
improved odds of regaining independence in bed 
mobility, transfers and ambulation. Patients who 
regained independence along with use of physical 
therapy services had improved odds of being dis-
charged directly to the home from the acute setting 
[37].

No covariates for risk adjustment were recommended 
for three QIs: Delirium, Self Care, and Pain. The remain-
ing QIs each had covariates recommended for risk 
adjustment (Table 4). The initial step for industry uptake 
has been swift. The final set of QIs were presented to 
the interRAI Instrument Committee. The RCQC Patient 
Outcome QIs for Older Persons in AC were formally 
endorsed by interRAI and adopted (except for the cogni-
tion indicator) for use with the interRAI AC suite [7, 11] 
with modification recommended for the surgical context 
[38]. Software vendors who provide electronic versions of 
the interRAI AC now also include algorithms to run the 
AC outcome indictors derived from the data collected by 
staff when completing care assessments.

Discussion
The aim of this project was to develop outcome-oriented 
QIs in relation to common geriatric syndromes and func-
tion for the care of the frail aged hospitalized in acute 
general medical wards derived from the interRAI AC-
CGA assessment tool clinical data items. The interRAI 
assessments were selected because they are implemented 
as care focused sources of data collection. From that care 
assessment data, a sub-set of items are used to score the 
QIs, but it is assumed that the assessment is collected 
in full initially by care staff for the primary purpose of 
delivering care to a patient in a health service. There is 
no additional burden of collecting data for administrative 
or quality care purposes. Many of the QIs can be scored 
without the interRAI AC-CGA, or they can be scored 
using a measure the facility currently uses if only inter-
nal benchmarking is occurring. QIs have been clearly 
marked in Tables  2 and Supplementary Table  1 to indi-
cate where this applies.

Ten outcome QIs have been developed, with nine for-
mally endorsed by interRAI for use in the interRAI AC 
suite (except for the cognition indicator as it was decided 
delirium was the primary quality issue relevant in AC at 
this time). The interRAI AC suite is a set of tools, pri-
marily used by nurses at a ward level for risk assessment, 
to  guide clinical care planning and preparation for spe-
cialist consultation. The QIs were developed to support 
improvements in clinical care at the ward level. They can 
be used to benchmark existing levels of care, and measure 
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change after the implementation of interventions. Future 
work in quality improvement and outcome QIs will focus 
on understanding the extent to which staff self-direct 
the modification of their clinical activities when they are 
aware of the QI scoring.

When the study was carried out originally the primary 
data collection tool was the interRAI AC-CGA (a longer 
assessment). There is now a shorter nursing assessment, 
a 15-min interRAI AC, and supplementary surgical QIs 
have been developed. The Supplementary Table  1 illus-
trates how the QIs can be scored using administrative 
or clinical data, or interRAI data (i.e. Some QIs can be 
scored without the interRAI AC as they are straight-
forward prevalence or incidence indicators). These are 
listed in the Supplementary Table  1 and indicated with 
an * including bladder catheter, pain, skin integrity, falls, 
prolonged stay, institutional placement. At present, some 
QIs are scored using algorithms calculated from assess-
ment data in the interRAI AC-CGA and the interRAI AC 
(delirium, cognition, self-care, mobility). Detailed infor-
mation regarding the scoring is available in the interRAI 
clinical and applications manual for the interRAI AC [39] 
which is sourced at the interRAI website (www. inter RAI. 
com). For example, QIs scored using scales inherent in 
the interRAI AC, and if the QI was to be implemented 
and scored using a different system (such as a cogni-
tive tool, rather than the interRAI cognitive CPS scale), 
the benchmarks in this paper would not be comparable. 
The QIs scored using interRAI scales or specific items 
are marked as such in Table  2 and the Supplementary 
Table 1: these are the Delirium, Cognition, Mobility and 
Self Care QIs. For organisations not using the interRAI 
assessment to score these QIs, it is possible to use vali-
dated assessments as measures for internal purposes (for 
example, when scoring the delirium QI) but this will not 
enable immediate comparison for external benchmarking 
purposes as different measures have been used, nor can 
the data in this paper be used as a baseline.

We acknowledge the limitation of this project, that it was 
carried out in general medical wards at nine Australian 
hospitals in two States. We recognize that geriatric specific 
wards would have the potential to score differently as it is 
possible that the specific training and expertise that staff 
have in these units would change the outcomes for older 
persons (possibly improved outcomes; lower scores). The 
application of these QIs in general medical wards inter-
nationally may also generate different results, despite this, 
generalizability is not impacted as the criteria for quality 
of care is the same around the world. We were also limited 
in the information we could collect regarding participat-
ing patients and did not have consistency across all sites. 
This information would have increased our understanding 
of the generalisability of the findings and will be a strong 

focus for future work. Second, this paper describes the 
development of a set of outcome QIs. Further research to 
show the extent to which these indicators respond to inter-
ventions designed to improve patient outcomes is needed 
to validate their use in benchmarking quality improve-
ment activities. The current set of indicators have been 
selected based on face validity in relation to responsive-
ness (i.e. there is published evidence that interventions can 
change the outcome in the area of interest). The interRAI 
AC-CGA has been used as the minimum data set for the 
development of the QIs (and they can also be scored on 
the companion interRAI AC). A strength in this approach 
is that interRAI assessments are an accepted international 
standard for minimum datasets and in many countries the 
assessments are mandated as part of health care data col-
lection in a variety of health care settings. This creates an 
opportunity for these QIs to be utilised for international 
benchmarking in acute care in the future. Conversely, 
uptake maybe hindered by organisations which choose not 
to access licensed standardised assessment tools for their 
data collection and patient assessment. For those organi-
sations, sufficient information is in the public domain for 
internal benchmarking activities utilising these QIs with-
out the interRAI AC assessment but this limits the poten-
tial for international benchmarking.

Prior to this study, there were no published outcome 
indicators for older persons in AC. This work was a first 
step towards supporting improvement in the care of 
older persons in an acute setting. In their current for-
mat, these QIs can be applied in an acute hospital ward 
and the results can be compared with the field study data 
listed here as a benchmark. Poor scores on particular QIs 
can help to focus quality assurance time and resources to 
improving care where it is needed most.

Conclusions
Two expert panels were formed to review the scientific 
literature and interpret field study data to develop a set 
of outcome QIs. Ten outcome QIs were developed. These 
QIs can be used to identify areas where specific action 
will lead to improvements in the quality of care delivered 
to older persons in hospital.
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