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Abstract:
This paper describes a local study carried out in three Health Departments in Valencia (Spain),
aimed to test two risk screening of hospital readmission tools, Probability of Repeated
Admission (Pra) and The Community Assessment Risk Screen (CARS). The results show that both
instruments performed with a moderate efficiency at the three Departments; showing,
specially,better results one of them. This kind of tools is very useful to identify elderly patients
at risk to, in this way, avoid and prevent future admissions and relapses.
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1. Introduction:
The current sustainability model faces to several sociodemographic problems, as the
ageing population or the dependence increase (Garcés et al., 2003). Regarding to a report from
Valencian Region the health needs of Valencian elders are increasing exponentially, which are
consistent to the need of specialized resources related to chronic diseases (Conselleria de
Sanitat, 2007). So, it may be necessary to incorporate innovations related to the health care
aimed to face up to the problems that threaten the sustainability of the welfare structures
(Garcés, 2000).
In this sense, identifying elderly patients at risk is an important step in preventing
relapses or any disease worsening. Thus, nowadays there are many studies with the aim of
identifying risk factors of future admissions and readmissions in elderly people (e.g. Jencks et
al., 2009; Marcantonio et al., 1999; Mudge et al., 2011). A recent review shows a variety of
variables that are potential risk factors, as comorbidities, increasing severity class, increasing
age, general poor health, high previous utilization of the healthcare system, and difficulty in
getting caregivers or lack of social support (Vest et al., 2010). So, there are a wide range of risk
assessment tools are available for detecting elderly patients at high risk for hospitalizations or
emergency department encounters (Oeseburg et al., 2009; Shepperd et al., 2009).
The aim of the present study was to test two risk screening of readmission tools,
Probability of Repeated Admission (Pra) and The Community Assessment Risk Screen (CARS), in
three Valencian Health Departments (Spain).

2. Methodology:
The target population of this study was the 65 years or older patients attended by the
Valencian Healthcare System in the followings Health Departments (H.D.): Arnau de Vilanova
Hospital, Doctor Peset Hospital and Ribera Hospital. In 2008, the number of individual of this
target population in the three H.D. above mentioned reached 153.895 (Conselleria de
Sanititat, 2009).
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Patients were screened and recruited from 30 family doctors in six health centers (see
Table 1). In these centers, patients whose were seen by the family doctor from the 1 st until 31st
December 2008 were recruited randomly.
Exclusion criteria for participation were absence of patient data in databases, aged
younger than 65 and exitus. In total, we evaluated 500 patients.

Table 1: Summary of health staff’s and patients’ participants
H.D. nº 6

H.D. nº 10

H.D. nº 11

TOTAL

Nº HEALTH CENTRES

2

2

2

6

Nº FAMILY DOCTORS

11

12

7

30

Nº PATIENTS

178

162

160

500

Hospitalization risk was evaluated through two validated instruments: Probability of
Repeated Admission (Pra) and The Community Assessment Risk Screen (CARS).
Pra tool: The Pra is a tool used in research and clinical practice to predict rehospitalization
more than once within four years in elderly people (Boult et al., 1993). This instrument
includes 8 factors found to be the strongest predictors of future hospitalization: age, gender,
global self-reported health, history of diabetes or coronary heart disease, previous physician
visits or previous hospitalizations in the previous year, and caregiver availability (Boult et al.,
1993, 1995). A Pra score of 0.5 is interpreted as a 50% chance the patient will be hospitalized
in the future. So, patients with a Pra score of 0.5 or higher are regarded as being at high risk,
those with a score between 0.36 and 0.49 as moderate risk and those with score smaller than
0.35 are regarded as low risk of being readmitted.
CARS instrument: The CARS includes 3 factors to predict future hospitalizations: preexisting
chronic diseases (heart disease, diabetes, myocardial infarction, stroke, chronic obstructive
pulmonary disease -COPD- or cancer), the number of prescription medications and
hospitalizations or emergency department use in the preceding 6 to 12 months (Shelton et al.,
2000). A total score is derived by summing the points of each question, with a possible range
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of 0 to 9. So, patients with a total score of 4 or higher are classified in the high risk group, and
those with a smaller score than 4 are classified in the low risk group.
The variables from the instruments were collected through two databases from the
Valencian Healthcare System: SIA-Abucasis and CMBD, with respect to 2008.
Data collection was performed jointly with health staff (doctors, nurses and social
workers) at the health centers and hospitals. To fill out two items from Pra questionnaire
(global self-reported health and caregiver availability) it was necessary to contact by phone
with every patient to obtain that information about 2008. Once the information was collected,
we removed any kind of identification information; preserving only the SIP number (Population
Information System) as reference number to access to the patient medical and admission
histories.
Finally, we carried out a search of hospital admissions of each patient in 2009 through CMBD
database.
Statistical analysis was performed using SPSS 17. software. The analyses were, mainly,
the followings:
-

Descriptive analyses.

-

Pearson correlation coefficients and Pearson Chi-square.

-

Operating characteristics.

3. Results:
Five hundred and four hundred thirty-two subjects with complete CARS and Pra data,
respectively, were used for this analysis. Mean age of the entire sample was 74,76 years (±
6,54) and 58% were women. The demographic characteristics of the patients at the time of the
family doctor visit are shown in Table 2.

Table 2. Demographic characteristics of the sample
H.D. nº 6

H.D. nº 10

H.D. nº 11

n= 178

n= 162

n= 160
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Male

Mean ± SD

74,62 ± 6,94

73,89 ± 6,16

74,30 ± 6,55

Female

Mean ± SD

75,08 ± 5,89

75,96 ± 6,85

74,55 ± 6,74

Mean ± SD

74,71 ± 6,4

75,12 ± 6,64

74,45 ± 6,65

Gender
Age
TOTAL

The correlation between Pra and CARS scores was significantly associated among
themselves at the three H.S. (H.S. nº 6: r=0.36; H.S. nº 10: r=0.53; H.S. nº 11: r=0.49; p<0.001 in
all cases).
In Table 3 it is shown the relationship between Pra and CARS risk categories from
future admissions suffered by our patients’ sample.

Table 3: Relation risk categories – admissions in 2009
Pra

CARS

χ

p

χ

p

H.D. nº 6

0.25

0.11

1.46

0.23

H.D. nº 10

21.66

<0.001

22.50

<0.001

H.D. nº 11

6.21

<0.05

2.55

0.11

Table 4 shows the sensitivity and specificity of the two instruments.

Table 4. Operating characteristics
H.D. nº 6

H.D. nº 10
n= 162

n= 178

H.D. nº 11
n= 160

Pra

CARS

Pra

CARS

Pra

CARS

Sensitivity

0.50

0.53

0.71

0.72

0.41

0.64

Specificity

0.80

0.62

0.86

0.76

0.77

0.52

4. Discussion:
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This study tested Pra and CARS risk screen tools in an elderly sample from three
Valencian Health Departments. The most important results indicate that the instruments
performed with a moderate efficiency at the three Departments.
Specially, we found general better results in one of the three Departments with regard
to the other two. The Health Department nº 10 showed the following results: higher
correlation between both Pra and CARS tools, a significant association between Pra and CARS
risk categories from the future readmission dependent variable, and better operating
characteristics.
This study was carried out following the same methodology and procedure at the
three participating Departments, so the difference found at one of them should be due to own
special characteristics and features. It would be interesting to study in depth the possible
variables and/or matters (better health care, triage at urgency services, specialized care,
prevention or intervention programs, etc.) at the Health Department nº 10 that have
contributed to obtain more efficient results identifying patients at risk of future readmissions.
In this way, it would be possible to spread those good practices to the others Departments
from the Valencian Healthcare System.
Although this is a local study, its results suggest that risk screening tools, as Pra and
CARS, should be a focus of interest for the Health Ministries, as thanks to their application
many patients at risk could be identified and, even more, referred to specialized programs and
protocols for avoiding and preventing hospital admissions and relapses.
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