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Facilitating discharge planning: the Risk Assessment of Complex Discharge Index 

Abstract 

Background 

Untimely social interventions prolong hospitalizations, suggesting discharge planning should begin 

early. This study aimed to create a tool to identify, already in Emergency department, patients at risk 

of complex discharge for social reasons. 

Methods 

We developed the Risk Assessment of Complex Discharge Index (RACDI). In Emergency 

department, we administered RACDI to patients destined to hospitalization. We calculated sensitivity 

and specificity of RACDI in identifying patients who need a social intervention. RACDI was 

compared with simplified BRASS. A multivariable logistic regression explored social intervention 

predictors (p-value<0.05). 

Results 

RACDI was administered to 296 patients. There were significant associations between classes of risk 

defined by RACDI or by simplified BRASS and social intervention. The sensitivity of RACDI and 

simplified BRASS was respectively 0.59 and 0.43; the specificity 0.81 and 0.83. Chances of social 

intervention were higher for patients at high risk with RACDI (adjOR:3.13, 95%CI:1.23-8.00, 

p=0.017). 

Conclusions 

The reduced items and mostly dichotomous answers made RACDI a tool easy to be used in daily 

practice. RACDI helps in classifying patients needing discharge planning for social care and is a 

starting point to standardize the evaluation of social context early in hospitalization. Further work is 

needed to overcome limitations and assess additional outcomes.  
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Introduction 

The transition of care from the hospital to post-discharge care can be critical1,2 and a comprehensive 

assessment of the discharge path is crucial to fulfil health and social needs of patients2–7. 

Discharge planning consists of the development of an individualised discharge plan for a hospitalized 

patient to enhance the coordination of services that follow the discharge, decrease delayed discharge 

from hospital, reduce readmissions, and ensure that patients leave the hospital with the provision of 

post-discharge services organised with adequate notice1. An insufficient planning can increase the 

risk of adverse events8 and be partly responsible for delays and avoidable days of hospitalization9. A 

great level of care coordination can decrease the risk of hospital readmission10 and facilitate the 

transition from the hospital to the community9. 

A standardized and early assessment could be essential to develop and implement an appropriate 

discharge plan2,6,11. Particularly, complex patients require a social intervention at the earliest possible 

point of their path in the hospital9. 

In Italy, there is not a unique discharge planning approach to be followed at national level. In 

Piedmont (North-West Italy), the discharge planning is pursued by multidisciplinary teams of nurses 

and social workers, which form the Continuity of Care Hospital Bureau (NOCC) and mediate the 

social intervention. The NOCC receives warnings from healthcare workers about patients who have 

health-related and social needs (e.g. disability, family and living conditions) that indicate the need of 

a personalized discharge1,12,13. The NOCC mediates the transition to the territorial care together with 

the Continuity of Care District Bureau (NDCC). The purpose of these units is to propose the most 

appropriate setting for the discharge, optimize and facilitate the discharge path14. Social interventions 

need time to be organized: high-risk patients should be early identified since the risk of prolonging 

hospitalization without a clinical issue exposes patients to hospital-acquired infections and adverse 

events9. 
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The present paper focuses on the Molinette Hospital, i.e. part of the Azienda Ospedaliero‐

Universitaria (AOU) “Città della Salute e della Scienza di Torino”, the largest health centre in 

Piedmont and one of the largest centres in Europe15. 

Since 2008, the BRASS Index (Blaylock Risk Assessment Screening)16 has been introduced in 

Molinette Hospital to identify patients for whom the planning of the discharge was necessary. This 

instrument needs to be used within the first 48 hours of the admission and is a good predictor for 

patients who are not discharged home17. During the first years of implementation, several critical 

issues of the BRASS Index were registered (e.g. the excessive length) and the need of simplifying 

and reweighing the BRASS items was recognized18. Therefore, since 2015, a simplified BRASS 

Index, with revised and reweighted items18, has been implemented in the departments of General 

Medicine, Geriatrics and Neurology. To accelerate the process of discharge planning and reduce the 

length of stay, in October and November 2018, the simplified BRASS Index was administered to 

patients in the Emergency department of Molinette Hospital. The administration of the simplified 

BRASS in the Emergency department (unpublished data) highlighted the persistence of critical issues 

regarding the excessive amount of time for the completion and the impractical inclusion of the index 

within the clinical daily routine, as also suggested by a previous study19.  

Therefore, this exploratory study aimed to develop a new tool to identify patients at risk of complex 

discharge already within the Emergency department. “Patients at risk of complex discharge” were 

defined as patients who cannot be discharged home and who need the implementation of a social care 

intervention. The main objective was to create a tool that was quick and feasible during the daily 

routine in the Emergency department and that was easy to administer to a patient in a stressful 

situation. The new tool was called the Risk Assessment of Complex Discharge Index (RACDI).  
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Methods 

The study was conducted within the Molinette Hospital (Turin, Italy) and it represents the first 

exploratory use of the RACDI. The RACDI was developed between December 2018 and March 2019 

and it was implemented between April and July 2019 to explore its usefulness to timely identify 

patients at risk of complex discharge. Initially, participants were enrolled within the Emergency 

department. Then, only patients admitted to General Medicine, Geriatrics or Neurology departments 

(i.e. the departments where the simplified BRASS is actually implemented) were included in the final 

sample. 

Development of the tool 

To develop the instrument, the authors mostly took into account the work of Mistiaen5 and previous 

works on discharge planning and BRASS in the setting of Molinette Hospital18,20. Moreover, a focus 

group with workers from the Molinette Hospital was organized. This group was composed of 

healthcare workers from the hospital management unit, clinicians, and nurses from the General 

Medicine and Geriatrics departments. Mainly, the focus group highlighted the importance of 

investigating whether the patient has already been known to the out-of-hospital local healthcare 

services and whether he/she has already had a caregiver. 

The RACDI consists of four items (Table I). The first item explores if the patient lives alone. Indeed, 

the importance of such information has been outlined by previous findings about Molinette 

patients18,20. Second, presence and characteristics of a caregiver are investigated, as suggested by the 

focus group and by the work of Mistiaen5. Then, the assessment of the patient’s living condition 

represents a necessary requirement: if the patient lives in a precarious living condition (e.g. 

homelessness; patient with movement impairment who lives in a house without elevator; patient who 

has an illness due to the sanitary conditions of his/her house), it is assigned the score “R” that directly 

leads to the label “high risk of complex discharge”. Last, the RACDI explores if the patient is already 
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known to the out-of-hospital local healthcare services because such services can usually plan 

personalized pathways for the discharge in advance. 

To assign a score, the researchers considered several borderline cases, i.e. cases that had to fall 

necessarily into the categories of low or high risk of complex discharge. Various scoring possibilities 

were attempted, so that the various identified borderline cases fell into the low or the high-risk 

category. The points that were assigned to each item are presented in Table I. The total score ranges 

from 0 to 5. If the score is ≤ 2, the patient has a low risk of complex discharge. If the score is ≥ 3, the 

patient has a high risk. If the patient scores “R” at the third item, he/she has a high risk of complex 

discharge regardless of the other items. 

Implementation of the tool and data collection 

The RACDI was implemented between the 19th of April and the 5th of July 2019 in the Emergency 

department of the Molinette Hospital. The instrument was administered to patients with code Green 

(minor urgency: symptoms do not compromise vital functions) or code Yellow (urgency: symptoms 

compromise the vital functions partially).  

In addition to the RACDI, age, gender, city of residence, and modality of arrival to the Emergency 

department were investigated. Then, the destination of the patient after being at the Emergency 

department was registered (e.g. home/hospital department). Among all the interviewed patients, only 

patients who were admitted to General Medicine, Geriatrics, and Neurology departments were 

included in the analyses. 

Additional data were collected for the final sample. First, it was reported whether the patient had 

accessed to the Emergency department in the previous three months. Then, since in General Medicine, 

Geriatrics, and Neurology departments the simplified BRASS18,20 is usually administered to the 

admitted patients within the first 24/48 hours of their hospitalization, these scores were registered. 

The simplified BRASS is used in the above-mentioned departments to assess if there are patients at 
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risk of complex discharge to be reported to the NOCC. The simplified BRASS has ten items like the 

original BRASS, but items and answer options have been modified as reported by Zarovska and 

colleagues18. The simplified BRASS investigates: age, living situation/social support, cognitive 

status, mobility, previous admissions/emergency room visits, number and category of active medical 

problems, functional status dependence (in the following spheres: eating/feeding, bathing/grooming, 

meal preparation), behaviour pattern, and citizenship status. The score can be categorized in low risk 

(0-3), average risk (4-6), and high risk of complex discharge (7-19)18.  

Last, for the patients admitted to the above-mentioned departments, the actual implementation of a 

social intervention by the NOCC was registered. 

In a subsample of patients, the time for completing the RACDI was measured. 

Statistical analysis 

Descriptive analyses were performed for all variables. Chi-squared tests (Fisher’s tests where 

appropriate) were computed to assess associations between the classes of risk defined by the RACDI, 

the simplified BRASS, and the actual implementation of a social intervention.  

The sensitivity, i.e. true positive/(true positive + false negative), and specificity, i.e. true 

negative/(true negative + false positive), in identifying patients with the necessity of a social 

intervention after discharge were calculated for the RACDI and the simplified BRASS. 

Potential predictors of the necessity of a social intervention (binary outcome: yes/no) were explored 

through a multivariable logistic regression model. The independent variables included in the model 

were: age, gender, city of residence, modality of arrival to the Emergency department, hospital 

department where the patient was hospitalized, access to the Emergency department in the previous 

three months, and the risk class according to the RACDI. 

STATA 13 was used, and a two-tailed p-value<0.05 was considered to be statistically significant. 

Missing values were excluded. 
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Results 

Characteristics of the sample 

A total of 536 patients were interviewed in the Emergency department. Fifteen patients (2.8%) 

refused to participate because they were suffering too much. In a subsample (30 patients), the time 

for completing the RACDI was measured and it ranged from 43 seconds to 3 minutes and 27 seconds 

for the most complex patient. 

Among these 536 patients, 118 (22.0%) were discharged from the Emergency department and 123 

(22.9%) were admitted to departments different from General Medicine, Geriatrics, or Neurology 

departments. Thus, the final sample of the present paper consisted of 295 patients who were 

hospitalized in General Medicine, Geriatrics, or Neurology departments after the admission in the 

Emergency department. 

Females accounted for 43.39% and the mean age was 75.28 years (SD±13.00). More than half of the 

sample was from Turin. The most common modality of arrival was from home by own means, 

followed by ambulance. The majority was hospitalized in a General Medicine department and more 

than three quarters did not access the Emergency department in the previous three months (Annex I). 

Implementation of the tool 

Table II shows the descriptive analysis of the items of the RACDI. A total of 75 patients (25.42%) 

resulted to be at high risk of complex discharge. The class of risk of complex discharge was not 

associated with the type of department of hospitalization (p=0.868).  

The simplified BRASS was available for 223 patients (75.59%). According to the simplified BRASS 

classes of risk, 84 patients (37.67%) were at low risk of complex discharge, 59 patients (26.46%) at 

average risk, and 80 patients at high risk (35.87%). Among these 223 patients, for 44 patients 

(19.73%) a social intervention was implemented. 
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As shown in Table III, there were significant associations between the classes of risk defined by the 

RACDI, the classes defined by the simplified BRASS, and the implementation of a social 

intervention. Indeed, 92.86% of BRASS low-risk patients were at low risk with the RACDI, while 

67.80% of BRASS average-risk patients and 56.25% of BRASS high-risk patients were at low risk 

with RACDI. Combining BRASS low and average risk, 82.52% were at low risk with the RACDI. 

Considering patients who did not receive a social intervention, 81.01% were at low risk according to 

the RACDI. A total of 59.09% of patients who received a social intervention were at high risk with 

the RACDI, while 63.64% of patients who received a social intervention were at high risk with the 

simplified BRASS (Annex II). 

The sensitivity of the RACDI was 0.59 and the specificity 0.81. Concerning the simplified BRASS 

the sensitivity and specificity were 0.43 and 0.83, respectively. 

Predictors for social intervention 

Table IV shows the multivariable logistic regression model with the presence of social intervention 

as outcome. Patients who arrived at the Emergency department from home had a reduced likelihood 

of having a social intervention. The probability of social intervention was higher for patients who 

accessed to the Emergency department in the previous three months and for patients classified at high 

risk with the RACDI. 
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Discussion  

Main finding 

The present study aimed to develop and implement in an explorative way an instrument to identify 

patients at high risk of complex discharge when they access the Emergency department. 

Considering the multivariable model, the RACDI high-risk category was significantly associated with 

the implementation of a social intervention. The RACDI identified about 25% of high-risk patient, 

while the simplified BRASS identified about 35% high-risk patients. This difference could be due to 

the fact that some variables of the simplified BRASS scale have a high weight on the decision of the 

class of risk18. The comparison between the RACDI and the simplified BRASS scale showed a good 

agreement between the two instruments regarding the identification of low-risk cases. However, 

considering the high-risk category the agreement was lower. This could be explained by the fact that 

the simplified BRASS scale does not assess only the social component, but it includes also clinical 

items, which are not considered in the RACDI. 

Moreover, 89% of patients classified as low risk with the RACDI and 89% of patients classified as 

low\average risk with the simplified BRASS scale did not need a social intervention, showing a low 

margin of error in recognizing low risk patients. However, only for 43% of patients at high risk with 

the RACDI and 35% of patients at high risk with the simplified BRASS scale it was necessary to 

implement a social intervention. The agreement between the two instruments regarding the margin 

of error in recognizing low and high-risk patients suggests a great similarity. Both these tools showed 

low sensitivity and high specificity, similarly to findings about the original BRASS17. These results 

seem to confirm the hypotheses of Mistiaen and colleagues about the original BRASS: many patients, 

especially older patients, can experience a deterioration of their functional status during the 

hospitalization, however at the time of their access to the hospital they would not have been 

recognized as being in need of a planning of their discharge17. This consideration highlights the need 

of ongoing assessments during the path of the patient. However, the RACDI seems to overcome some 
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critical issues of the simplified BRASS due to the RACDI reduced number of items and the mostly 

dichotomous answers, thus potentially being a practical instrument to be used quickly and in a timely 

manner.  

Therefore, we argue that the RACDI should be studied and validated on larger samples to screen 

patients early during their stay the Emergency department. This would allow to assess patients’ 

baseline social conditions and start activating the coordination with social workers in case of 

hospitalization.  

Since almost 20% of the study sample actually needed a social intervention, it is essential to identify 

these patients early. Indeed, managing socially complicated discharges can take a long time and 

untimely social intervention is an important component of delayed discharge, suggesting that the 

planning should begin very early12. Among the main reasons for this delay, ineffective 

communication, slow processing of paperwork, limited forward planning, and waiting for availability 

of social care in the community have been described21. Thus, the importance of a timely 

communication between clinicians and social workers is clear. 

What is already known  

Discharge planning aims to ensure that patients leave the hospital with an appropriate timing. 

A standardized and early assessment could be essential to develop and implement an adequate 

discharge plan, especially for patients with social care needs. 

The administration of the simplified BRASS in the Emergency department highlighted an excessive 

amount of time for the completion and an impractical inclusion of the index within the daily routine. 

What this study adds  

The RACDI seems to overcome some critical issues of the simplified BRASS thanks to its reduced 

number of items (with no time-consuming clinical evaluations) and the mostly dichotomous answers, 

thus being potentially easier to be incorporated in daily practice. 
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The RACDI was found to be possibly useful in classifying patients who may need discharge 

planning for social care. It could be a starting point for standardizing the evaluation of social 

context at a very early moment of hospitalization. 

Limitations 

The present work had some limitations. First, the exploratory nature of the study limits robust 

conclusions on the use of the RACDI. Also, the RACDI item assessing the living condition of the 

patient may be a source of bias, since the living condition may be considered precarious or not 

depending on the clinical situation of the ongoing hospitalization. Additionally, the limited sample 

size and the fact that it was not possible to collect more information about the patients restricted the 

chance to execute sub-analyses to understand the different use of the instrument among subgroups of 

patients. Moreover, different timings and other tools could have been used to compare sensitivity and 

specificity. It is also worth noting that the time of completion of the simplified BRASS was not 

measured, thus it is not possible to state the real difference with the time of completion of the RACDI. 

Last, only the implementation of a social intervention was used to understand the characteristics of 

the RACDI, while it would have been interesting to see if the RACDI can predict also other outcomes, 

such as readmissions. 

Nevertheless, this study explored the characteristics of a new tool that was found to be potentially 

useful in classifying patients who may need a discharge planning for social care. This work can be a 

starting point for standardizing the evaluation of social context at a very early moment. Future 

research can further examine this new instrument and take into account other variables that appeared 

to be significant in the present work, such as the modality of arrival to the Emergency department 

and the access to the Emergency department in the previous three months.
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Table I. Risk Assessment of Complex Discharge Index (RACDI) 

Item Answers Score 
1) Does the patient live alone?† Yes 1 

No 0 
2) Has the patient got a 
caregiver? ‡ 

No 3 
Yes: professional caregiver living with the patient 0 
Yes: professional caregiver not living with the patient 1 
Yes: non-professional caregiver living with the patient 1 
Yes: non-professional caregiver not living with the 
patient 

2 

3) Is the setting where the 
patient lives appropriate for 
returning home? 

Yes 0 
No R§ 

4) Is the patient known to the 
out-of-hospital local healthcare 
services? 

Yes 0 
No 1 

† if the patient lives in a facility the score is 0 
‡ if the patient does not need a caregiver the score is 0 
§ R directly leads to the label “high risk of complex discharge” 
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Table II. Results of the implementation of the RACDI 

  Score % (N) 
Does the patient live alone? Yes 1 25.42 (75) 

No 0 74.58 (220) 
Has the patient got a caregiver? Not needed 0 43.73 (129) 

Yes: professional caregiver  1 40.34 (119) 
Yes: non-professional 2 12.88 (38) 
No 3 3.05 (9) 

Is the setting where the patient lives 
appropriate for returning home? 

Yes 0 86.78 (256) 
No R 13.22 (39) 

Is the patient known to the out-of-hospital 
local healthcare services? 
 

Yes 0 22.37 (66) 
No 1 77.63 (229) 

Risk of complex discharge Low risk 0-2 74.58 (220) 
High risk 3-5 or R 25.42 (75) 
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Table III. Relationship between classes of risk defined by the RACDI and the simplified BRASS 

and the implementation of a social intervention 

  Class of risk according to the new tool  
  Low risk 

% (N) 
High risk 

% (N) 
p-value 

Class of risk according to the 
simplified BRASS  

Low risk R 92.86 (78) 
C 47.85 (78) 

R 7.14 (6) 
C 10.00 (6) 

<0.001 

Average risk R 67.80 (40) 
C 24.54 (40) 

R 32.20 (19) 
C 31.67 19) 

 

High risk R 56.25 (45) 
C 27.61 (45) 

R 43.75 (35) 
C 58.33 (35) 

 

Dichotomized class of risk 
according to the simplified 
BRASS  

Low-average 
risk 

R 82.52 (118) 
C 72.39 (118) 

17.48 (25) 
41.67 (25) 

<0.001 

High risk R 56.25 (45) 
C 27.61 (45) 

R 43.75 (35) 
C 58.33 (35) 

 

Implemented social intervention  No R 81.01 (145) 
C 88.96 (145) 

R 18.99 (34) 
C 56.67 (34) 

<0.001 

Yes R 40.91 (18) 
C 11.04 (18) 

R 59.09 (26) 
C 43.33(26) 

 

Figures are expressed as percentages (%) and number (N). Both row (R) and column (C) are presented. 
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Table IV. Multivariable logistic regression model to predict the presence of social intervention 

  adjOR (95% CI) p-value 
Age   1.01 (0.97 – 1.06) 0.598 
Gender Male 1 - 
 Female 2.28 (0.96 – 5.41) 0.062 
Modality of arrival to the emergency 
department 

Ambulance 1 - 
From home 0.33 (0.13- 0.83) 0.019 
From residential 
facilities 

2.00 (0.16 – 24.86) 0.589 

From other 
hospital 

3.57 (0.29 – 43.60) 0.320 

Other 0.80 (0.06 – 10.70) 0.863 
Access to the emergency department in the 
previous three months 

No 1 - 
Yes 10.04 (3.97 – 25.43) <0.001 

Class of risk according to the RACDI Low risk 1 - 
High risk 3.13 (1.23 – 8.00) 0.017 

The model is also adjusted for city of residence and department of hospitalization (non-significant 
relationships) 
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