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Abstract
Background: Older Australians make up 46% of all potentially preventable hospitalisations (PPHs) and people living
with dementia are at significantly greater risk. While policy reforms aim to reduce PPHs, there is currently little evidence available on what drives this, especially for people living with dementia. This study examines patterns of PPHs
in people living with dementia to inform service delivery and the development of evidence-based interventions.
Methods: We used the Victorian Admitted Episodes Dataset from Victoria, Australia, to extract data for people aged
50 and over with a diagnosis of dementia between 2015 and 2016. Potentially avoidable admissions, known as ambulatory care sensitive conditions (ACSCs), were identified. The chi-square test was used to detect differences between
admissions for ACSCs and non-ACSCs by demographic, geographical, and administrative factors. Predictors of ACSCs
admissions were analysed using univariate and multiple logistic regression.
Results: Of the 8156 hospital records, there were 3884 (48%) ACSCs admissions, of which admissions for urinary tract
infections accounted for 31%, followed by diabetes complications (21%). Mean bed-days were 8.26 for non-ACSCs
compared with 9.74 for ACSCs (p ≤ 0.001). There were no differences between admissions for ACSCs and non-ACSCs
by sex, marital status, region (rural vs metro), and admission source (private accommodation vs residential facility).
Culture and language predicted ASCS admission rates in the univariate regression analyses, with ACSC admission
rates increasing by 20 and 29% if English was not the preferred language or if an interpreter was required, respectively.
Results from the multiple regression analysis confirmed that language was a significant predictor of ACSC admission
rates.
Conclusions: Improved primary health care may help to reduce the most common causes of PPHs for people living
with dementia, particularly for those from culturally and linguistically diverse backgrounds.
Keywords: Dementia, Hospitalization, Primary health care, Ambulatory care sensitive conditions, Quality of health
care, Australia
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Background
While many hospital admissions are necessary and unavoidable, some individuals may require hospital care
for conditions that could have been effectively managed
and treated in the community. Such hospital admissions
are referred to as Potentially Preventable Hospitalisations (PPHs) and are often used as a proxy measure of
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primary care effectiveness, with higher rates suggesting lack of timely, accessible and adequate primary care
[1]. Although PPHs are difficult to define and measure,
a commonly used proxy measure for PPHs is admissions for ambulatory care sensitive conditions (ACSCs)
[2], which can be divided into three main categories: 1)
vaccine-preventable conditions (e.g. influenza, pneumococcal infection); 2) acute treatable conditions (e.g.
dehydration, gastroenteritis); and 3) chronic manageable conditions (e.g. asthma, diabetes complications)
[3]. While hospital admissions for vaccine-preventable
ACSCs are deemed preventable, admissions for acute
ACSCs may not be preventable but, in theory, should
not result in hospitalisation if primary care is delivered
in a timely and effective manner, whereas admissions for
chronic conditions may be preventable in some instances
through behaviour modification and lifestyle change.
Compared to age-matched peers, people living with
dementia are at significantly greater risk of admissions
for ACSCs [4–6]. In a US study, it was found that admissions for ACSCs were 78% more common in people
living with dementia, accounting for 28% of all hospitalisations compared with only 19% among those without
dementia [4]. Potential reasons for high rates of admissions for ACSCs could include that people with dementia
might be more prone to infections due to reduced mobility or inadequate fluid intake and are less likely to seek
help because of diminished recognition of symptoms or
inability to communicate symptoms [7]. Often, symptoms can cause secondary behavioural or psychological
symptoms of delirium, which could be linked mistakenly
to dementia rather than underlying health conditions,
leading to delayed diagnosis of conditions that could have
been controlled in primary care [7]. Another US-based
study has shown that the likelihood of admission for
ACSCs among people with dementia was higher in rural
areas compared with metropolitan residents, indicating that rural areas may face barriers in accessing timely
and effective primary care [8]. Other reasons that have
been identified as predictors of PPHs outside of dementia include socioeconomic characteristics, lifestyle factors, cultural and health service system barriers [1, 9–11].
However, the exact factors leading to PPHs for people living with dementia are currently unknown, which means
that interventions cannot be appropriately developed and
implemented [11].
Reducing PPHs among older Australians has been
a key government priority, particularly for those living with dementia [12]. A report from 2017 to 2018 has
shown that 7 % of all hospitalisations in Australia could
have been prevented if conditions were managed earlier through access to primary or preventative care [13].
Older Australians aged 65 years and above make up 46%

Page 2 of 11

of all PPHs, and rates increase with increasing geographic
remoteness and socioeconomic disadvantage [14]. However, to date, PPHs among people living with dementia in
Australia have not been explored. In 2018-2019, approximately 23,200 hospitalisations were due to dementia as
the principal diagnosis or the main reason for admission
[15]. An increasing body of evidence suggests that people living with dementia are at greater risk of poor outcomes during hospitalisation, often leading to adverse
events, readmission, transfer to permanent residential
care, and mortality [16, 17]. Seventy four percent of all
episodes of care for people living with dementia result
in complications or comorbidities, compared to 45% for
older people without dementia [18]. There is a pressing
need to explore PPHs to guide the development of evidence-based interventions that improve access to and the
quality of healthcare for people living with dementia and
their carers. Therefore, the aim of this study was to examine patterns of PPHs in people living with dementia to
inform service delivery and the development of evidencebased interventions.

Methods
Data source

Individual hospital separation data were obtained from
the Victorian Admitted Episodes Dataset (VAED). Victoria is the second largest state in Australia, with a population of 6.7 million people [19]. There are an estimated
472,000 people living with all forms of dementia in Australia, with 120,900 people residing in Victoria [20]. The
VAED is a minimum dataset containing demographic,
clinical and administrative data for every admitted episode of care occurring in all Victorian acute hospitals,
both public and private. Given that hospitals are regulated by the respective States and Territories in Australia,
the VAED is managed by the Victorian Department of
Health to support health service planning, policy formulation, epidemiological research and public hospital funding under the case-mix system [21]. Since the
data collection is subject to regular audits, the diagnosis and procedure coding of the VAED is considered to
be of good-to-excellent quality [22]. Ethics approval
for this project was obtained from the Deakin University Human Research Ethics Committee (2019-022). All
methods were carried out in accordance with the Australian National Statement on Ethical Conduct in Human
Research.
Study population

Hospital separation data were obtained between 30
June 2015 – 1 July 2016 for all people aged 50 and over,
where dementia was documented as a principal or additional diagnosis based on the following ICD-10-AM
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(International Classification of Diseases, 10th revision,
Australian modification) 9th edition codes: F00, F01, F02,
F03, F051, G30, G31. The VAED allows up to 40 diagnosis
and procedure fields based on ICD-10 AM. Hospital separation refers to the process by which an admitted patient
completes an episode of care by being discharged, dying,
transferring to another hospital or changing type of care.
Hospital episodes with admission source being a transfer
from another hospital or a type change admission (i.e.,
statistical admission) were excluded in order to reduce
multiple counting of hospitalisation episodes relating to
the same event. We selected age 50 rather than 65 as the
threshold, reflecting the eligibility criteria for accessing
aged care services of older Aboriginal and Torres Strait
Islander population in Australia, where many conditions
and comorbidities are early onset in this population [23].
Outcome measures

The primary outcome for this study was the number of
hospital admissions for ACSCs among people living with
dementia. ACSCs were defined in accordance with the
National Healthcare Agreement indicator PI 18-Selected
potentially preventable hospitalisations, which in 2018
identified 22 health conditions as ACSCs [3]. Supplementary Table 1 provides the ICD-10-AM codes that classify
ACSCs, which were used for the analyses. The VAED
records were coded as ACSCs on the basis of diagnosis
fields, with some exclusions based on procedure fields.
For example, for congestive cardiac failure, some cases
were excluded based on certain cardiac procedure codes.
While some ICD-10 codes could appear in any diagnosis fields, others were only considered ACSCs if they
were noted as a principal diagnosis. All chronic ACSCs
were restricted to principal diagnosis, whereas vaccinepreventable and some acute conditions could appear
in any of the 40 diagnosis fields. Records were coded as
ACSCs for each of the 22 health conditions as well as the
three overreaching categories (i.e., vaccine-preventable
conditions, acute conditions, and chronic conditions).
In addition to this classification of ACSCs, a dichotomous variable was also created, based on the presence or
absence of ACSCs (ACSC = 1 if the episode was associated with any ACSC condition and ACSC = 0 otherwise).
The VAED also contains demographic, geographical, and administrative data for every admitted episode.
Selected information was requested that was deemed to
be important in analysing potential predictors and patterns of ACSCs in people living with dementia based on
previous evidence [1, 8, 10, 11]. Demographic characteristics included sex, age, marital status, and indigenous
status. Geographical information contained hospital
region that distinguishes between rural and metropolitan region of Victoria. Administrative data contained
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information on the language spoken, whether an interpreter was required and the admission source (i.e., private residence or residential facility). Length of stay was
calculated for each separation based on the admission
and separation dates provided in the dataset.
Statistical analyses

Descriptive statistics were used to explore the dataset.
Differences between admissions for ACSCs and nonACSCs were analysed using chi-square test for categorical variables, Fisher’s exact test for variables with small
samples, and t-test for continuous variables of the two
groups. A logistic regression analysis was fitted for each
independent variable separately, where ACSCs (0/1)
denoted the dependent variable. A multiple logistic
regression analysis was then undertaken that included
all independent variables into the same model. For all
analyses, odds ratios (OR) and 95% confidence intervals (CI) were reported. The likelihood ratio chi-square,
which compares the fitted model to an empty model (i.e.,
a model with no predictors), the pseudo-R-squared, and
the AIC (Akaike Information Criterion) and BIC (Bayesian Information Criterion) were explored to assess goodness of fit. Complete data were used for the analyses;
listwise deletion was used for handling missing values. A
5% level of statistical significance was used for all analyses. All analyses were undertaken in STATA (version 15,
StataCorp).

Results
Between 2015 and 2016, there were 11,288 hospital
admissions recorded in the VAED where dementia was
documented as a principal or additional diagnosis. Following the removal of records with admission source
being a transfer from another hospital or a type change
admission, 8156 records remained, of which 3884
(47.62%) were identified as admissions for ACSCs.
Table 1 shows the number of hospital admissions and
percentages for conditions that were classified as ACSCs
and non-ACSCs.
Out of the 3884 ACSCs, most were chronic preventable conditions (56.28%), followed by acute conditions
(42.56%) and vaccine preventable conditions (1.16%). The
top-five ACSCs hospitalisations included: urinary tract
infections (31.08%), diabetes complications (20.88%),
hypertension (11.92%), chronic obstructive pulmonary
disease (8.68%), and congestive cardiac failure (8.29%).
Table 1 also displays the mean bed days of a hospital separation, which were greater for ACSCs (9.74 days ±10.83)
compared with admissions of non-ACSCs (8.26 days
±11.99).
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Table 1 ACSCs in people living with dementia in Victoria (2015/2016)
N

%

% of ACSCs

Mean bed days (SD)

Non-ACSCs

4272

52.38

–

8.26 (11.99)

ACSCs

3884

47.62

–

9.74 (10.83)

Chronic

2186

26.80

56.28

9.68 (10.60)

Asthma

9

0.11

0.23

9.78 (9.86)

Congestive cardiac failure

322

3.95

8.29

9.81 (9.54

Diabetes complications

811

9.94

20.88

8.58 (9.92)

Chronic obstructive pulmonary disease

337

4.13

8.68

8.28 (10.23)

Bronchiectasis

10

0.12

0.26

12.8 (20.69)

Angina

25

0.31

0.64

5.68 (7.56)

Iron deficiency anaemia

112

1.37

2.88

8.16 (6.10)

Hypertension

463

5.68

11.92

12.38 (12.59)

Nutritional deficiencies

88

1.08

2.27

12.52 (10.11)

Rheumatic heart diseases

9

0.11

0.23

16.89 (17.34)

1653

20.27

42.56

9.76 (10.82)

Pneumonia (not vaccine-preventable)

<5

0.05

0.10

5 (2)

Urinary tract infections, including pyelonephritis

1207

14.80

31.08

9.25 (9.55)

Perforated/bleeding ulcer

19

0.23

0.49

10.63 (8.57)

Cellulitis

207

2.54

5.33

10.95 (11.09)

Pelvic inflammatory disease

<5

0.01

0.03

8 (n/a)

Ear, nose and throat infections

27

0.33

0.70

12.56 (34.52)

Dental conditions

23

0.28

0.59

11.52 (10.23)

Convulsions and epilepsy

119

1.46

3.06

10.00 (9.70)

Eclampsia

0

0

0

0

Gangrene

46

0.56

1.18

14.78 (14.99)

45

0.55

1.16

11.84 (11.99)

Pneumonia and influenza (vaccine-preventable)

23

0.28

0.59

8.26 (5.80)

Other vaccine-preventable conditions

22

0.27

0.57

15.59 (26.42)

Acute

Vaccine preventable

ACSCs Ambulatory Care Sensitive Conditions

Table 2 provides the characteristics of the sample by
the presence or absence of ACSCs across demographic,
geographical, and administrative factors.
There was no statistically significant difference
between admissions for ACSCs and non-ACSCs by
sex, age groups and marital status. Only a hand-full of
admissions included in the dataset were for Aboriginal or Torres Strait Islander population. There was no
statistically significant difference comparing rural and
metropolitan hospital region. A significant difference
was detected for preferred language (p ≤ 0.001) and
whether an interpreter was required (p ≤ 0.001), where
a greater proportion of people living with dementia
reported that English was not their preferred language
and that they needed an interpreter when they were
admitted to the hospital for ACSCs. There was no difference by admission source, with similar proportions
of patients admitted to hospital residing in private
residence or accommodation and residential facilities,

such as aged care or mental health facilities. Length of
stay comprised more multi-day stays for ACSCs than
for non-ACSCs, with a mean length of stay of 9.74 days
(±10.83) for ACSCs and 8.26 (±12.00) for non-ACSCs.
Table 3 shows the results from the univariate logistic regression analysis, where each independent variable was fitted separately to the model. Sex, age, marital
status, hospital region, and admission source did not
predict ACSCs. If English was not the preferred language or if an interpreter was required, ACSCs admission rates increased by 20 and 29% respectively. A final
model was fitted that included all independent variables (Table 4). The model confirmed the results from
the separate logistic regression analysis, indicating an
increase in ACSCs for those who reported that English was not their preferred language. Due to high correlation between the variables ‘preferred language’ and
‘interpreter required’ (r = 0.77), the variable ‘interpreter
required’ was no longer significant in the final model.
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Table 2 Characteristics of the sample by ACSCs and non-ACSCs
Total (N = 8156)a

Non-ACSCs (N = 4272)

ACSCs (N = 3884)

p-valueb

Male

3432 (42.08)

1785 (41.78)

1647 (42.40)

0.570

Female

4724 (57.92)

2487 (58.22)

2237 (57.92)

50-84

3666 (44.95)

1905 (44.59)

1761 (45.34)

85+

4490 (55.05)

2367 (55.41)

2123 (54.66)

Never married/ widowed/ divorced/ separated

4330 (53.09)

2285 (53.49)

2045 (52.65)

Married/de facto

3636 (44.58)

1882 (44.05)

1754 (45.16)

Aboriginal or Torres Strait Islander

9 (0.11)

6 (0.14)

3 (0.008)

Neither aboriginal nor Torres Strait Islander

8075 (99.89)

4229 (99.86)

3846 (99.92)

Yes

6209 (76.13)

3337 (78.11)

2872 (73.94)

No

1947 (23.87)

935 (21.89)

1012 (26.06)

Yes

1055 (13.48)

470 (11.53)

585 (15.59)

No

6770 (86.47)

3604 (88.42)

3166 (84.36)

Metropolitan

6093 (74.71)

3195 (74.61)

2898 (74.61)

Rural

2063 (25.29)

1077 (25.21)

986 (25.39)

Sex, N (%)

Age groups, N (%)
0.498

Marital status, N (%)
0.368

Indigenous status
0.512

English preferred language, N (%)
≤0.001

Interpreter required, N (%)
≤0.001

Hospital region, N (%)
0.855

Admission source, N (%)
Private residence/accommodation

7608 (93.28)

3976 (93.07)

3632 (93.51)

Aged care residential facility/ Care bed based program/ Mental health residential facility

548 (6.72)

296 (6.93)

252 (6.49)

Bed days, mean (SD)

8.97 (11.48)

8.26 (12.00)

9.74 (10.83)

≤0.001

Multi-day

6972 (85.48)

3452 (80.81)

3520 (90.63)

Same-day

677 (8.30)

432 (10.11)

245 (6.31)

≤0.001

Overnight

507 (6.22)

388 (9.08)

119 (3.06)

Length of stay type, N (%)

0.427

ACSCs Ambulatory Care Sensitive Conditions
a

Some numbers do not add-up to the total number because of missing values, patients refused to answer or question unable to be asked

b

P-value based on chi-square test for categorical variables, Fisher’s exact test for variables with small samples, and t-test for continuous variables of the two groups

Table 3 Results from the univariate logistic regression analyses
N

Odds Ratio

SE

p-value

95%CI

Sex (ref. Male)

8156

0.97

0.04

0.570

0.89-1.06

Age (ref. 50-84)

8156

0.97

0.04

0.498

0.89-1.06

Marital status (ref. not married)

7966

1.04

0.05

0.368

0.95-1.14

Language (ref. English not preferred)

8156

0.80

0.41

0.72-0.88

Interpreter required (ref. yes)

7825

0.71

0.05

≤0.001

Hospital region (ref. Metro)

8156

1.00

0.05

Admission source (ref. private residence)

8156

0.93

0.08

Running the multiple regression analysis without
the variable ‘interpreter required’ did not change the
results and ‘preferred language’ still remained a significant predictor of ACSCs.

≤0.001

0.62-0.80

0.855

0.91-1.12

0.427

0.78-1.11

Discussion
This study examined PPHs in people with dementia in
Victoria and found that almost every second hospital
admission was for conditions that could have potentially
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Table 4 Results from the multiple logistic regression analysis (n = 7638)
Odds Ratio

SE

p-value

95%CI

Constant

1.30

0.17

0.046

1.00-1.67

Sex (ref. Male)

1.00

0.05

0.989

0.91-1.10

Age (ref. 50-84)

0.97

0.05

0.544

0.86-1.07

Marital status (ref. not married)

1.02

0.05

0.754

0.92-1.12

Language (ref. English not preferred)

0.78

0.07

0.006

0.66-0.93

Interpreter required (ref. yes)

0.87

0.92

0.193

0.71-1.07

Hospital region (ref. Metro)

1.07

0.58

0.228

0.96-1.19

Admission source (ref. private residence)

0.91

0.08

0.287

0.76-1.09

LR chi-squared = 37.55 (p ≤ 0.001), pseudo R-squared = 0.0036, AIC = 1.382; BIC = -57,679.980

been prevented through the provision of appropriate preventative health interventions and early disease management in primary and community-based care settings. The
most commonly recorded ACSCs in people with dementia included urinary tract infections, diabetes complications, and hypertension. A second significant finding of
this study from the univariate regression analyses was
the detection of admission for ACSCs in people who
required an interpreter and who reported that English
was not their preferred language. Results from the multiple regression analysis confirmed that language was a
significant predictor of ACSC admission rates, indicating
potential language barriers in accessing effective primary
and community care, which could lead to PPHs.
Our findings align with the report by the Australian
Institute of Health and Welfare, which also found that
most PPHs in 2017-2018 for people aged 65 and over
were for chronic conditions (65%), followed by acute
conditions (29%) and vaccine-preventable conditions
(12%) [14]. However, compared with older Australians,
where the most common reason for hospitalisation for
ACSCs included chronic obstructive pulmonary disease, congestive cardiac failure and urinary tract infections [14], in our study sample, we found that 50% of
hospital admissions in people with dementia were for
urinary tract infections and diabetes complications.
When compared with international evidence that
focuses on PPHs in people living with dementia, a US
study found that three ACSCs accounted for two-third
of all potentially preventable admissions that included
congestive heart failure, urinary tract infections and
bacterial pneumonia [4]. In our sample, the number of
ACSCs for pneumonia and influenza (vaccine-preventable) was relatively low, although these are generally
the highest in people aged 65 and over and in children
under 5 [14]. The reasons for this finding are unclear,
which could be due to sampling bias. Pneumonia is of
particular concern for older people living in residential care [24], yet the majority of our study sample were

admitted into hospital from private residence, which
could partially explain the low rates of vaccine preventable conditions and the high number of admissions for
diabetes complications and urinary tract infections.
Urinary tract infections are more common in people with dementia due to reduced mobility, inadequate fluid intake, or use of catheters. Early detection
of urinary tract infections in people with dementia is
particularly challenging because of reduced ability to
communicate symptoms [25]. Urinary tract infections
often result in behaviour change, including increased
confusion and agitation, which are common symptoms
of dementia and may therefore result in delayed detection and treatment. Additionally, urinary incontinence
is common among people with dementia, making it difficult to detect changes in urinary frequency [25]. To
overcome this problem, recent solutions include the use
of in-home sensing technologies and machine learning
models to detect and predict urinary tract infections in
people living with dementia, providing clinical pathways for early interventions [26].
There is also an increased likelihood in the older
adult population to develop both dementia and diabetes, with research showing that people with diabetes
have a greater rate of decline in cognitive function and
an increased risk of dementia [27]. However, diabetes
management in people with cognitive impairment and
dementia is challenging, where it becomes difficult to
achieve the right balance of food, medicine, and physical activity. Similarly to urinary tract infections, some
signs and symptoms of poorly managed diabetes are
similar to signs and symptoms of dementia [28]. Often,
diabetes management is provided by informal family
carers who may lack knowledge to optimally care for
both dementia and diabetes. It has also been shown
that informal carers find that behavioural and psychological symptoms of dementia disrupt the daily diabetes
care routine, especially if the person with dementia has
limited awareness or understanding of having diabetes
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or memory loss [29]. Recognising that diabetes care is
challenging in people with dementia, specific guidelines
have been developed for managing both illnesses simultaneously, which focus on person-centred care as well
as providing support and diabetes education for carers [28, 30]. Generally, it is important to recognise that
people with dementia have a high prevalence of comorbid medical conditions [31], which requires adaptation
in current process of care and service delivery. This
should also include the development and evaluation of
models to improve dementia literacy in the community,
which refers to a person’s knowledge and beliefs regarding dementia [32].
An important finding of this study was the increase in
admissions for ACSCs among people with dementia from
culturally and linguistically diverse (CALD) backgrounds.
Previous literature has shown that cultural attitudes and
beliefs, as well as language barriers influence the access
to formal services in people with dementia and their carers [33]. The majority of community-dwelling people
with dementia rely on the support provided by family
carers, but CALD carers may have limited health literacy
when making health and care decisions for people with
dementia. A qualitative study with carers of people with
dementia from CALD groups in Australia revealed that
carers face enormous challenges in utilising dementia
services, requiring a bilingual service advisor to better
support care recipient and caregiver’s needs [34].
Australia relies heavily on immigration and data from
2016 indicates that 37% of older adults aged 65 years
and above were born overseas, with the majority born
in non-English-speaking countries [35]. Recent population projections demonstrate that by 2046 there will be a
move away from a European-born toward an Asian-born
dominance in the older Australian population, with rates
from Chinese Asia and Southern Asia increasing from 8
to 21% [36]. Although migrants from Chinese and Southeast Asian countries historically have had lower levels of
English language proficiency, future migrants from these
geographical regions are more likely to have higher English language proficiency than their historic counterparts.
However, dementia can result in language reversion and
compromise prior gains in English proficiency, where
bilingual or multilingual people with dementia revert
to their mother tongue, which is often not English [37].
With the rising number of people living with dementia in Australia, projected to increase from 472,000 to
1,076,000 by 2058 [20], ensuring culturally and linguistically appropriate dementia care becomes increasingly
vital. However, the provision of evidence-based medical
care, social care and aged care services to persons with
dementia from CALD backgrounds remains challenging
in Australia and internationally [32].
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Our study found that the proportion of ACSC hospitalisation admissions in people living with dementia was
higher compared with a previous US study [4]. The difference may be due to the classification of ACSCs, as
different versions of ACSCs are used around the world,
specific to the healthcare system as well as the purpose
for which they are being reported. However, this number
is similar to PPHs reported among nursing home residents in the US, which found that 44% of hospitalisations
were PPHs [38]. While previous studies highlighted that
PPHs are common in older people who reside in longterm care facilities [39], we did not observe differences in
ACSCs by admission source, which could be due to small
numbers of patients referred from a residential facility. In the US, high rates of PPHs among nursing home
residents have been linked to structural problems in the
system and the misalignment of Medicare (health coverage for older adults) and Medicaid (health coverage for
people on low income), where Medicaid programs do
not benefit from savings that Medicare accrues from prevented hospitalizations of nursing home residents [40].
Qualitative research from Germany further showed that
nursing homes tend to call ambulances and transfer people with dementia to hospitals faster due to fear of legal
consequences for not acting appropriately [41].
Compared with the Australian general population that
showed higher rates of PPHs with increasing remoteness
and indigenous status [14], we did not observe statistically significant differences by hospital region (rural versus metropolitan) and indigenous status. However, only
0.11% of our sample was from the Aboriginal or Torres
Strait Islander community. Although Aboriginal and Torres Strait Islander people experience dementia at a rate 3
to 5 times higher than the general Australian population,
possibly due to higher rates of chronic diseases, dementia is often less well-recognised by Aboriginal and Torres
Strait Islander communities, health workers and service
providers for reasons such as geographical barriers in
service provision as well as different cultural understandings and possibly lack of education and awareness in
communities [42]. In contrast to our findings, PPHs have
been found to increase with increasing level of remoteness, indicating barriers in accessing primary and community-care services. An Australian study found that
regional primary health practitioners experience many
challenges in caring for patients with dementia, including a lack of knowledge in dementia care, diagnostic skills
and support pathways; time constraints; and accessing
specialist support [43]. Although we did not find differences in ACSC admissions for rural hospitals when compared with metropolitan hospitals, it is also important
to note that rurality was defined according to hospital
region rather than patients’ place of residence. While it
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is the patients’ place of residence that is relevant in identifying potential barriers in accessing timely and effective
primary care, we were unable to explore PPHs by Local
Government Areas (LGAs) due to absence of data.
Implications for policy and practice

Our study provided a detailed analysis of PPHs in people
living with dementia by condition, population subgroups
and geography to identify priorities for targeted policy
interventions. Our findings have three main policy implications. First, a high proportion of admissions for ACSCs
suggest that improvements are needed to provide timely,
accessible and adequate primary care to avoid PPHs in
people with dementia. Secondly, our study has shown
that the presence of dementia may adversely affect the
primary care of other conditions, such as urinary tract
infections or diabetes management, and interventions are
needed to better detect symptoms and person-centred
care management. Finally, high number of admissions for
ACSCs among people with dementia from CALD backgrounds, suggests that more culturally and linguistically
appropriate primary and community care is needed to
reduce PPHs for people living with dementia.
To date, the effectiveness of interventions to reduce
PPHs has not been demonstrated. A previous review of
interventions reported that case management, specialist clinics, care pathways and guidelines, medication
reviews, vaccine programmes and hospital at home do
not appear to reduce avoidable hospitalisations, but there
is some evidence of effectiveness for education, self-management, exercise and rehabilitation, and telemedicine in
respiratory and cardiovascular patients [11]. Evidence has
also shown that one in five hospitalisations for ACSCs
in people with dementia will also result in unplanned
30-day readmissions, suggesting that post-discharge care
also may need improvements [44].
Addressing PPHs in people living with dementia needs
intervention at multiple levels and include carers in intervention design. Qualitative interviews with informal carers of people with dementia, who experienced a recent
hospitalisation due to an ACSC, revealed that carers cannot identify symptoms or need to guess because the person with dementia cannot report symptoms, while at the
same time they have pressure to make urgent decisions
[45]. Decisions are also often made by carers without
consulting the person with dementia even in the initial stages of dementia [41]. Therefore, to address PPHs
in people with dementia, recent research has focused
on assessing effectiveness of interventions by supporting carers to manage the health needs of the person with
dementia [46]. In this context, it is also important to
consider health literacy challenges faced by patients and
their carers who often do not have a good understanding
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of where, when and how to manage their health [47]. At
the same time, it is important to understand physicians’
views on PPHs, where previous studies have shown that
many physicians hold the views that hospitalisations for
ACSCs were unavoidable [41, 48]. Therefore, improvements are needed at the system-, physician-, family-, and
patient-level to support better access and management of
conditions in primary care and community-based care
settings.
Limitations

In interpreting the findings of this study, a few limitations
are noteworthy. Although this study made use of routinely collected hospital data and the VAED was found
of good-to-excellent coding quality [22], the identification and reporting of dementia is often poor in hospitals
and is generally only documented if it contributes to the
length of stay in hospital and/or cost of treatment and
care [18]. This could have resulted in omission of diagnosis coding of dementia, and hence hospital admission
records where dementia was not documented as a principal or additional diagnosis, introducing a potential
selection bias. Further, since we only had access to the
VAED dataset for 2015/2016, we were unable to explore
PPHs trends in people with dementia over time. In the
absence of hospital admission data for older adults without dementia, predictors of PPHs in our study need
to be interpreted carefully, as we are unable to rule out
the absence of the same predictors in older adults without dementia. While previous studies have shown that
PPHs may be influenced by socio-economic status, we
had no information available about patients’ education
or income level to explore this further. It would also be
important to explore other characteristics in future studies, including the impact of rurality, health literacy and
social connectedness on PPHs. Additionally, some information was only documented for certain care types in the
VAED. This included information on carer availability
(i.e., whether a person, such as a family member, friend
or neighbour has been identified as providing regular ongoing care or assistance, not linked to a formal service),
which was only reported for care types, such as palliative
care programs or geriatric evaluation and management
programs. Similarly, Functional Independence Measure (FIM) scores, which provide information about the
level of independence of an individual, were only documented for certain care types, like rehabilitation. A previous study has shown that hospitalisations for ACSCs
increase dramatically with limitations in activities of daily
living (ADL) [49], which we were unable to confirm due
to absence of data.
There are also general limitations associated with using
ACSCs as a proxy for PPHs, particularly in relation to
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chronic ACSCs [2]. It is also possible that some hospitalised people with dementia may have received optimum
management in primary care but some primary prevention initiatives take a long time to impact on admissions
rates. In the absence of a comprehensive data sources
available in Australia, we were only able to explore hospital admissions for PPHs without examining the patients’
primary care service usage. Access to other medical and
pharmaceutical service use (for example via the Medicare Benefit Schedule (MBS) and Pharmaceutical Benefit
Scheme (PBS)) could have provided a clearer overall picture. Such data could have also provided further insights
into medication-related PPHs, linking suboptimal processes or care and medication use with subsequent hospitalisation [50]. Therefore, ACSC admission rates can
only indicate some reasons for PPHs but there are other
factors besides access to primary care that may influence
hospitalisation rates and may be difficult to measure. For
example, a previous study conducted in Australia found
that personal sociodemographic and health characteristics, rather than the supply of general practitioners, were
major drivers of PPHs [51]. Further, qualitative research
has found that patients generally did not perceive that
their admission could have been preventable but factors
like support deficits, non-adherence to treatment/medication, mental health and lack of awareness or understanding of condition may have contributed to their
admission [52].

Conclusions
In conclusion, this study has shown that people living
with dementia are at greater risk of PPHs, highlighting
the need for policy reforms that aim to reduce avoidable
hospitalisations. Improved primary health care may help
to reduce the most common causes of PPHs for people
living with dementia, such as urinary tract infection or
diabetes complications, particularly for those from culturally and linguistically diverse backgrounds.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-022-08195-9.
Additional file 1: Supplementary Table 1. Ambulatory care sensitive
cases and ICD-10-AM codes used in this study.
Acknowledgements
The authors would like to acknowledge the Victorian Department of Health
as the source of Victorian Admitted Episodes Dataset for this study, and the
Centre for Victorian Data Linkage (Victorian Department of Health) for the
provision of data linkage.
Authors’ contributions
All authors were involved in the conception and design of the study. LE analysed the data and created the first draft of the manuscript. All authors were

Page 9 of 11

involved in the review of the draft manuscript and read and approved the final
version prior to submission.
Funding
This study was funded by the State Trustees Australia Foundation. The funding body had no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.
Availability of data and materials
The data that support the findings of this study are available from the Centre
for Victorian Data Linkage (Victorian Department of Health), but restrictions
apply to the availability of these data, which were used under license for
the current study, and so are not publicly available. Data can be requested
from the Centre for Victorian Data Linkage using the online application form
(https://www.health.vic.gov.au/reporting-planning-data/applying-for-data-
linkage).

Declarations
Ethics approval and consent to participate
Ethics approval for this project was obtained from the Deakin University
Human Research Ethics Committee (2019-022). Deakin University Human
Research Ethics Committee granted a waiver of informed consent to access
the non-identifiable data, as it was impractical to obtain informed consent
from study participants retrospectively. Protection of participants’ privacy and
confidentiality of the data were maintained by the Centre for Victorian Data
Linkage and the researchers who signed a Deed of Acknowledgment and
Confidentiality. All methods were carried out in accordance with the Australian National Statement on Ethical Conduct in Human Research.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Public Health and Preventive Medicine, Monash University, Level
4, 553 St. Kilda Road, Melbourne, VIC 3004, Australia. 2 Deakin University, Burwood, Australia. 3 National Ageing Research Institute, Parkville, Australia. 4 The
University of Melbourne, Parkville, Australia. 5 Safer Care Victoria, Melbourne,
Australia.
Received: 10 January 2022 Accepted: 14 June 2022

References
1. Rosano A, Loha CA, Falvo R, van der Zee J, Ricciardi W, Guasticchi
G, et al. The relationship between avoidable hospitalization and
accessibility to primary care: a systematic review. Eur J Pub Health.
2013;23(3):356–60.
2. Longman JM, Passey ME, Ewald DP, Rix E, Morgan GG. Admissions for
chronic ambulatory care sensitive conditions - a useful measure of potentially preventable admission? BMC Health Serv Res. 2015;15:472.
3. Australian Institute of Health and Welfare. National Healthcare Agreement: PI 18–Selected potentially preventable hospitalisations, 2018.
2019. https://meteor.aihw.gov.au/content/index.phtml/itemId/658499.
Accessed: 10 Jan 2022.
4. Phelan EA, Borson S, Grothaus L, Balch S, Larson EB. Association of incident dementia with hospitalizations. JAMA. 2012;307(2):165–72.
5. Wolf D, Rhein C, Geschke K, Fellgiebel A. Preventable hospitalizations
among older patients with cognitive impairments and dementia. Int
Psychogeriatr. 2019;31(3):383–91.
6. Godard-Sebillotte C, Strumpf E, Sourial N, Rochette L, Pelletier E, Vedel
I. Avoidable hospitalizations in persons with dementia: a populationwide descriptive study (2000-2015). Can Geriatr J. 2021;24(3):209–21.

Engel et al. BMC Health Services Research

7.
8.
9.

10.
11.
12.

13.

14.

15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.

27.
28.

(2022) 22:794

Toot S, Devine M, Akporobaro A, Orrell M. Causes of hospital admission
for people with dementia: a systematic review and meta-analysis. J Am
Med Dir Assoc. 2013;14(7):463–70.
Thorpe JM, Van Houtven CH, Sleath BL, Thorpe CT. Rural-urban differences in preventable hospitalizations among community-dwelling
veterans with dementia. J Rural Health. 2010;26(2):146–55.
Lofqvist T, Burstrom B, Walander A, Ljung R. Inequalities in avoidable
hospitalisation by area income and the role of individual characteristics: a population-based register study in Stockholm County, Sweden.
BMJ Qual Saf. 2014;23(3):206–14.
Lynch B, Fitzgerald AP, Corcoran P, Buckley C, Healy O, Browne J. Drivers
of potentially avoidable emergency admissions in Ireland: an ecological analysis. BMJ Qual Saf. 2019;28(6):438–48.
Purdey S, Huntley A. Predicting and preventing avoidable hospital
admissions: a review. J R Coll Physicians Edinb. 2013;43(4):340–4.
Alzheimer’s Australia. Dementia Care in the Acute Hospital Setting:
issues and strategies. 2014. https://www.dementia.org.au/sites/
default/files/Alzheimers_Australia_Numbered_Publication_40.PDF.
Accessed: 10 Jan 2022.
Australian Institute of Health and Welfare. Potentially preventable hospitalisations in Australia by age groups and small geographic areas, 2017–18.
2019. https://www.aihw.gov.au/reports/primary-health-care/potentially-
preventable-hospitalisations/contents/overview. Accessed: 10 Jan 2022.
Australian Institute of Health and Welfare. Disparities in potentially preventable hospitalisations across Australia, 2012–13 to 2017–18. 2020.
https://www.aihw.gov.au/getmedia/20bc5bf9-d46c-40a7-96c1-d632a
1d448bc/aihw-hpf-50.pdf.aspx?inline=true. Accessed: 10 Jan 2022.
Australian Institute of Health and Welfare. Dementia in Australia. 2021.
https://www.aihw.gov.au/reports/dementia/dementia-in-aus/conte
nts/about. Accessed: 10 Jan 2022.
Fogg C, Griffiths P, Meredith P, Bridges J. Hospital outcomes of older
people with cognitive impairment: an integrative review. Int J Geriatr
Psychiatry. 2018;33:1177–97.
Fox A, MacAndrew M, Ramis MA. Health outcomes of patients with
dementia in acute care settings-a systematic review. Int J Older People
Nursing. 2020;15(3):e12315.
Australian Institute of Health and Welfare. Dementia care in hospitals: costs and strategies. 2013. https://www.aihw.gov.au/getmedia/
771b9c95-79ee-4b56-a692-4f05ff d0ff57/14347.pdf.aspx?inline=true.
Accessed: 10 Jan 2022.
Australian Bureau of Statistics. National, state and territory population.
https://www.abs.gov.au/statistics/people/population/national-state-
and-territory-population/latest-release. Accessed: 10 Jan 2022.
Dementia Australia. Dementia in Australia - Prevalence estimates 20212058 2021. https://www.dementia.org.au/sites/default/files/2021-03/
2021-DA-Prev-Data-Dementia-in-Aus.pdf. Accessed: 10 Jan 2022.
Victoria Stata Government. Victorian Admitted Episodes Dataset
https://www2.health.vic.gov.au/hospitals-and-health-services/data-
reporting/health-data-standards-systems/data-collections/vaed.
Accessed: 10 Jan 2022.
Henderson T, Shepheard J, Sundararajan V. Quality of diagnosis
and procedure coding in ICD-10 administrative data. Med Care.
2006;44(11):1011–9.
Temple JB, Wilson T, Taylor A, Kelaher M, Eades S. Ageing of the Aboriginal and Torres Strait islander population: numerical, structural, timing
and spatial aspects. Aust N Z J Public Health. 2020;44(4):271–8.
Mylotte JM. Nursing home-acquired pneumonia. Clin Infect Dis.
2002;35(10):1205–11.
D’Agata E, Loeb MB, Mitchell SL. Challenges in assessing nursing home
residents with advanced dementia for suspected urinary tract infections. J Am Geriatr Soc. 2013;61(1):62–6.
Enshaeifar S, Zoha A, Skillman S, Markides A, Acton ST, Elsaleh T, et al.
Machine learning methods for detecting urinary tract infection and
analysing daily living activities in people with dementia. PLoS One.
2019;14(1):e0209909.
Cukierman T, Gerstein HC, Williamson JD. Cognitive decline and dementia
in diabetes--systematic overview of prospective observational studies.
Diabetologia. 2005;48(12):2460–9.
Alzheimer’s Australia. Dementia and diabetes - a toolkit for community
care workers. 2014. https://www.dementia.org.au/sites/default/files/
Worker%20Manual%20A4%20WEB.pdf. Accessed: 10 Jan 2022.

Page 10 of 11

29. Feil DG, Lukman R, Simon B, Walston A, Vickrey B. Impact of dementia on
caring for patients’ diabetes. Aging Ment Health. 2011;15(7):894–903.
30. Fox C, Kilvert A. Diabetes and dementia: managing these comorbidities.
Pract Diabetes. 2019;36(4):140–143a.
31. Bunn F, Burn AM, Goodman C, Rait G, Norton S, Robinson L, et al.
Comorbidity and dementia: a scoping review of the literature. BMC Med.
2014;12:192.
32. Low LF, Draper B, Cheng A, Cruysmans B, Hayward-Wright N, Jeon YH,
et al. Future research on dementia relating to culturally and linguistically
diverse communities. Australas J Ageing. 2009;28(3):144–8.
33. Bieber A, Nguyen N, Meyer G, Stephan A. Influences on the access to
and use of formal community care by people with dementia and their
informal caregivers: a scoping review. BMC Health Serv Res. 2019;19(1):88.
34. Xiao LD, De Bellis A, Habel L, Kyriazopoulos H. The experiences of culturally and linguistically diverse family caregivers in utilising dementia
services in Australia. BMC Health Serv Res. 2013;13:427.
35. Australian Institute of Health and Welfare. Older Australia at a glance.
2018. https://www.aihw.gov.au/reports/older-people/older-australia-at-a-
glance/contents/demographics-of-older-australians. Accessed: 10 Jan
2022.
36. Temple J, Wilson T, Brijnath B, Utomo A, McDonald P. English language
proficiency among older migrants in Australia, 2016-2046. J Int Migr
Integr. 2022;23(2):403–29.
37. McMurtray A, Saito E, Nakamoto B. Language preference and development of dementia among bilingual individuals. Hawaii Med J.
2009;68(9):223–6.
38. Xu D, Kane R, Arling G. Relationship between nursing home quality
indicators and potentially preventable hospitalisation. BMJ Qual Saf.
2019;28(7):524–33.
39. Ouslander JG, Lamb G, Perloe M, Givens JH, Kluge L, Rutland T, et al.
Potentially avoidable hospitalizations of nursing home residents: frequency, causes, and costs: [see editorial comments by Drs. Jean F. Wyman
and William R. Hazzard, pp 760-761]. J Am Geriatr Soc. 2010;58(4):627–35.
40. Ouslander JG, Berenson RA. Reducing unnecessary hospitalizations of
nursing home residents. N Engl J Med. 2011;365(13):1165–7.
41. Pohontsch NJ, Scherer M, Eisele M. (In-)formal caregivers’ and general practitioners’ views on hospitalizations of people with dementia
- an exploratory qualitative interview study. BMC Health Serv Res.
2017;17(1):530.
42. Flicker L, Holdsworth K. Aboriginal and Torres Strait Islander people and
dementia: a review of the research. Alzheimer’s Australia. 2014. https://
www.dementia.org.au/sites/default/files/Alzheimers_Australia_Numbe
red_Publication_41.pdf. Accessed: 19 Oct 2021.
43. Ollerenshaw A, Wong Shee A, Yates M. Towards good dementia care:
awareness and uptake of an online dementia pathways tool for
rural and regional primary health practitioners. Aust J Rural Health.
2018;26(2):112–8.
44. Lin PJ, Zhong Y, Fillit HM, Cohen JT, Neumann PJ. Hospitalizations for
ambulatory care sensitive conditions and unplanned readmissions
among Medicare beneficiaries with Alzheimer’s disease. Alzheimers
Dement. 2017;13(10):1174–8.
45. Sadak T, Foster Zdon S, Ishado E, Zaslavsky O, Borson S. Potentially preventable hospitalizations in dementia: family caregiver experiences. Int
Psychogeriatr. 2017;29(7):1201–11.
46. Tehan JV, Panayiotou A, Baxter H, Yates P, Tropea J, Batchelor F, et al. Is
increased carer knowledge of the health care system associated with
decreased preventable hospitalizations for people in the community
diagnosed with dementia? A systematic review protocol. Syst Rev.
2018;7(1):209.
47. Ridge A, Peterson GM, Seidel BM, Anderson V, Nash R. Healthcare
Providers’ perceptions of potentially preventable rural Hospitalisations: a
qualitative study. Int J Environ Res Public Health. 2021;18(23):12767.
48. Freund T, Campbell SM, Geissler S, Kunz CU, Mahler C, Peters-Klimm F,
et al. Strategies for reducing potentially avoidable hospitalizations for
ambulatory care-sensitive conditions. Ann Fam Med. 2013;11(4):363–70.
49. Schussler-Fiorenza Rose SM, Stineman MG, Pan Q, Bogner H, Kurichi JE,
Streim JE, et al. Potentially avoidable hospitalizations among people
at different activity of daily living limitation stages. Health Serv Res.
2017;52(1):132–55.
50. Caughey GE, Kalisch Ellett LM, Wong TY. Development of evidence-based
Australian medication-related indicators of potentially preventable

Engel et al. BMC Health Services Research

(2022) 22:794

Page 11 of 11

hospitalisations: a modified RAND appropriateness method. BMJ Open.
2014;4(4):e004625.
51. Falster MO, Jorm LR, Douglas KA, Blyth FM, Elliott RF, Leyland AH. Sociodemographic and health characteristics, rather than primary care supply,
are major drivers of geographic variation in preventable hospitalizations
in Australia. Med Care. 2015;53(5):436–45.
52. Longman JM, Rix E, Johnston JJ, Passey ME. Ambulatory care sensitive
chronic conditions: what can we learn from patients about the role of
primary health care in preventing admissions? Aust J Prim Health. 2018.
https://doi.org/10.1071/PY17191.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

