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ABSTRACT

Classifying patients according to complexity and frailty during hospitalization allows efficient planning of
the scope of care required by the patient at discharge. The aim of this study was to measure the
screening validity of the Blaylock Risk Assessment Screening Score and its effectiveness in discharge
planning.

Methods:In 370 patients we analyzed the variables hospital stay, destination at discharge, use of
healthcare resources and mortality.

Results: Analysis of the relationship between mortality and the BRASS-Sp index with regard to gender
and number of days of stay yielded a hazard ratio of 1.73 (95% CI 1.22-2.46; p=0.002) for male gender
and 2.08 (95% CI 1.43-3.04; p<0.001) for the BRASS-Sp score. Patients who continued in case
management in Primary Care had a mean BRASS-Sp of 20.97 (standard deviation 6.11), while in the
other patients the mean was 19.35 (standard deviation 5.60), p=0.02.

Conclusions:

The BRASS-Sp proved easy-to-use with verified content validity that is effective for screening
hospitalized patients by case management nurses.

Keywords: Patient Discharge, Planning, Blaylock Risk Assessment Screening Score, BRASS, Care
Management.

RESUMEN:

Estratificar a los pacientes en relacién con la complejidad y fragilidad durante la hospitalizacion, nos
permite planificar de manera mas eficiente los cuidados y el ambito de atencién que precisa al alta. El
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objetivo de este trabajo es evaluar la efectividad de la traduccion al espafiol de indice de BRASS en la
planificacién del alta hospitalaria por enfermeras gestoras de casos de atencién hospitalaria.

Método: En 370 pacientes. Se analizaron variables relacionadas con la estancia hospitalaria, destino al
alta, utilizacion de recursos sanitarios y mortalidad.

Resultados: La edad media fue 72.6 afios (DE 14.05), 191 (51.6%) eran mujeres. Cuando
analizamos la relacién entre mortalidad e indice de BRASS-Sp en relacién al sexo y nimero de dias de
ingreso encontramos una HR=1.73 (95% Cl de 1.22 a 2.46) con una p=0.002 para sexo masculino y
una HR=2.08 (95% CI 1.43 a 3.04) con una p<0.001 para puntuacién del indice de BRASS_Sp. Los
pacientes que continuaron en gestion de casos en Atencién Primaria obtuvieron una media del
BRASS-Sp de 20.97 (DE 6.11) mientras que en los demas fue de 19.35 (DE 5.60), p=0.02.
Conclusiones: la traduccion al espafiol del indice de BRASS se muestra como un instrumento facil de
usar, y con Vvalidez de contenido y efectividad para cribado de pacientes hospitalizados por
enfermeras gestoras de casos.

Palabras claves: Alta del paciente, Planificacion, Blaylock Risk Assessment Screening Score, BRASS,
Gestion de Cuidados.

INTRODUCTION

The improvement of care coordination is a priority for many health systems, especially
in the care of complex and fragile patients in which multiple professionals and services
participate. The studies carried out in our environment show coordination problems
related to inefficiency in the management of resources, loss of continuity in the care
processes and decrease in the attention provided. In practice, these problems
translate into inappropriate referrals, inadequate use of emergencies and lack of
follow-up to patients after being hospitalized ¢

The historical evolution of the health systems, caused a differentiation of the levels of
care that were configured as independent plots, with different objectives and interests.
In 2002, as of Decree 137/2002 of Support for Andalusian Families, the Case
Management model emerged in Andalusia. In both primary and inpatient care, the
case management service was assigned to nurses. The goal of these case
management nurses is to help the patient and family to navigate the health system
efficiently, avoiding duplication and / or discontinuity of care 4"

The management of cases in the hospital usually starts from an episode of
hospitalization, and is oriented to internal coordination and primary care for advance
planning of discharge. In the opposite direction, in primary care the approach is aimed
at improving the resolution capacity, continuity and coordination, the goal is to avoid
hospital admissions and promote the maintenance of the person in the community

Hospitalization increases the risk of the patient as a result of a loss of autonomy that
leads to greater dependence, especially in the elderly and women ®. Discharge
planning is a nursing intervention, aimed at preventing complications in the transfer of
the hospital either to the home or to another institution ©"

To ensure success in the transition between levels of care, it is necessary to detect
early on patients who may benefit from specialized discharge planning services by
hospital case management nurses (HCMN). We found different validated instruments
to identify vulnerable patients, the criteria of fragility that the authors identify are
grouped into four categories: medical, functional, mental and sociodemographic *%:

The Blaylock Risk Assessment Screening Score (BRASS) is a tool validated in
different countries and in different contexts as a good predictive tool to detect patients
who need to be institutionalized at discharge and who are at risk of prolonged stays
-(12)-(13)- (19 - 19 Anese ™® also found that the BRASS index was a good instrument
for the classification of hospitalized patients at risk levels at hospital discharge.
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The general objective of this work is to assess the effectiveness of the Spanish
translation of the BRASS index (BRASS_Sp) in the discharge planning by nurses
managing hospital cases.

The specific objectives are:

* Analyze the characteristics of patients included in case management and their
caregivers.

 Analyze the relationship between the level of risk, according to the BRASS_Sp index
and: mortality, follow-up modality upon discharge and use of health services.

MATERIAL AND METHOD
The design used in this study is a quantitative, longitudinal retrospective design.
SUBJECTS

All the patients included in case management were studied in the Virgen de la Victoria
Hospital of Malaga between January 31, 2009 and April 30, 2011. The average age of
the patients was 72.6 years (SD 14.05), being the minimum age of 21 years and the
maximum of 102 years; 191 (51.6%) were women. The total number of patients was
370, in all of them the BRASS index was used as a qualimetric tool for discharge
planning. To assess the effectiveness of the BRASS index in discharge planning,
foreign patients with private health insurance and patients from other communities
were excluded because they did not have a medical history in Diraya. Patients
hospitalized for oncological /palliative processes were also excluded, understanding
that they were an element of confusion, leaving a sample of 341 patients.

INSTRUMENT

Translation and back-translation of the original version was carried out by bilingual
translators with experience in research topics (Image 1). The reliability coefficient of
the scale was estimated using Cronbach's alpha, whose result was 0.66. In the
internal consistency analysis, the highest correlation was between "functional status"
and "mobility" and the lowest correlation with "life situation”. This tool had previously
been used by the HCMN.

The BRASS-Sp index consists of 10 items that establish a score between 0 and 40.
The elements that are measured in the questionnaire are: age, social support,
cognitive status, functional status, behavior pattern, comorbidity, polypharmacy,
hospitalization / stays in recent emergencies, sensory deficit and mobility. Regarding
functional status, it measures the patient's ability to perform eight basic and five
instrumental activities of daily life.

Based on the score obtained, the patient is classified into three risk groups. Scores
greater than 10, suggest that the patient needs coordinated discharge planning to
avoid complications at home and / or readmissions.

Enfermeria Global



Image 1: BRASS_Sp Index

Age

0= 55 years or lees
1=56 to 64 years
2=865 to 79 years
3= B0+ years
Mobhility
0=Ambulatory

1= Ambulatory with mechanical
assistance

2= Ambulatory with human assistance
3= Nonambulatory

Functional Status

0= Independent Basic ADLs/ 1ALDs
Dependent in:

1= Eating/fooding

1= Bathing/grooming

1=Toilefing

1=Transferring

1= Incontinent of bowel function
1= Incontinent of bladder function

1= Meal preparation

1= Responsible for own medication administration

1=Handling own finances
1= Grocery shopping
1=Transportation

Risk Factor Index:

BRASS_S5p Index
Behavior Pattern
O=Apropriate
1=Wandering
1= Agitated
1= Confused
1= Other
Living Situation/ Social Support
0= Lives with family
1= Lives only with spouse
2= Lives alone with family support
3= Lives alone with friends’ support

4= Nursing home/residential care

Number of Active Medical Problems
0=Three medical problems
1=Three to five medical problems
2= More than five medical problems
Number of drungs

0= Fewer than three drugs

1=Three to five drugs

2= More than five drungs

Sensory Deficits

0= None

1= Visual or hearing deficits

2=Visual and hearing deficits

Number of Previous Admissions/Emergency Room Visits

0= None in the last 3 months

1= One in the last 3 months

2=Two in the last 3 months

3= More than two in the last 3 months

Cognition

0= Oriented

1= Disoriented to some spheres + some of the time

2= Disoriented to some spheres all of the time

3= Disoriented to all spheres some of the time

4= Disoriented to all spheres some all of the time

Score of 10= at risk for home care resources
Score of 11 to 19: at risk for extendend discharge planning
Score greated than 20: at risk for placement other than home If the patient’s score is 10 or greated, refer the

patient to the discharger planning coordinator or discharger planning team.

PROCESS

The patients were referred to the HCMN by the nurse or the referring physician of the
patient, if they considered that they were complex patients with high need for care at
discharge. The HCMN established the necessary coordination mechanisms and
planned the technical needs of the caregiver early. During the study period, the score
of the BRASS_Sp index was included in the HCMN care continuity reports.

To assess the validity of the screening and the effectiveness of discharge planning,
the outcome variables were studied retrospectively: mortality, followup modality upon
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discharge, use of health resources: readmissions and emergency attendance. The
unique patient health history data available in Diraya was collected.

DATA ANALYSIS

For the analysis of the data, the basic statistics of centralization were used (arithmetic
mean, standard deviation [SD] and 95% confidence interval [95% CI]). Depending on
the nature of the variables, chi-square test, Student's t test or its corresponding non-
parametric tests were used when the distributions did not meet the normality criteria,
such as the Mann-Whitney test and the Wilcoxon test. Pearson and Spearman
correlations have also been performed according to the normality of distributions.
Multivariate regression models were constructed with those variables that in the
bivariate analysis showed a significant relationship pattern through Kaplan-Meier
curves and proportional hazards analysis through Cox regression.

Although this is a retrospective study, which does not pose risks to the health of the
participants, authorization was requested from the Provincial Ethics and Research
Commission of Malaga to access the unique digital history of the patients. This
Committee authorized this investigation on December 20, 2016.

RESULTS

The results of the descriptive analysis are collected in tables 1 and 2.

The scores of the BRASS_Sp index showed an asymmetric distribution that varied
between 2 and 37 with an average of 19.9 (SD 6.31). The average number of days of
admission was 30.7 (SD 38.4), the average number of days of inclusion in case
management was 13.3 (SD 27.5).

Table 1: Characteristics of the patients in the sample

N 370

Age (years) 72.6 (14.05)
Sex (man) 179 (48.4%)
Days of entry 30.7 (38.4)
Days in case management 13.3(27.5)
BRASS 19.9 (6.3)
Low risk (0-10) 28 (7.6%)
Average risk (11-19) 136 (36.8%)
High risk (>20) 206 (55.7%)

The quantities represent frequencies (%) or medium (DE)
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Table 2: Characteristics of the patients in the simple

N 370
Polypharmacy

<3 drugs 14 (3.8%)
Between 3 and 5 drugs 161 (43.5%)
> 5 drugs 195 (52.7%)

Comorbidities

<3 pathologies
Between 3 and 5

> 5 pathologies
Hospitalizations / EU (3 months)
Any

One

Two

>Two

Sensory deficit
Any

Visual or auditory
Visual and auditory
Mobility
Ambulatory
Mechanical assistance
Human assistance
Non-ambulatory
Functional status
Low risk (0-10)
Average risk (11-19)
High risk (> 20)

91 (24.6%)
179 (48.4%)
100 (27.3%

86 (23.2%)
159 (43%)
84 (22.7%)
41 (11.1%)

151 (40.8%)
182 (49.2%
37 (10%)

45 (12.2%)
52 (14.1%)
155 (41.9%
118 (31.9%)

2.89 (2.4)
7.68 (1.9)
10.43 (1.2)

The quantities represent frequencies (%) or medium (DE)

52.7% of patients (195) took more than 5 drugs, 48.4% (179) had between 3-5
pathologies and 43% (159) had gone to the emergency room / hospitalization at least
once in the last three months. 41.9% (155) needed human help for ambulation, 49%
(182) had some sensory deficit (visual or auditory).

Regarding the functional level, in the patients with low risk the average score was 2.89
(SD 2.40), in the moderate risk was 7.68 (SD 1.91) and high risk 10.43 (SD 1.27). The
difference was statistically significant p <0.001.

Regarding the main caregiver, 42.7% were children (158), 28.1% were spouses (104),
some family member was 7.6% (28), friends 3.5% (13) and had a formal caregiver
3.5% (13). 11.6% (43) of the patients studied lacked a caregiver.

We identified a group of patients called "very fragile-complex" who would be those
who died during admission or who needed to be institutionalized at hospital discharge.
Among the very fragile-complex the average score of the BRASSS_Sp index was
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21.76 (SD 6.35), while in the others it was 19.59 (SD 6.31). The difference was
statistically significant (p = 0.01).

Of the total of 301 patients discharged, they went to the emergency department during
the first two months after discharge 108 patients (35.8%). Of which 9.3% (10), they
needed to be hospitalized. The average of the BRASS-Sp index in the patients who
went to the emergency room was 21.74 (SD 5.23), while in those who did not attend it
was 19.17 (SD 6.05). The difference was statistically significant (p <0.001) (Graph 1).

Graph 1: Results BRASS score and emergency attendance
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We did not find a relationship between a higher score of BRASS Sp and hospital
readmission for any cause at one month or six months after discharge.

When we analyzed the relationship between mortality and BRASS_Sp index in relation
to sex and number of days of admission we found an HR = 1.73 (95% CI from 1.22 to
2.46) with a p = 0.002 for male and a HR = 2.08 (95% CI 1.43 to 3.04) with p <0.001
for the BRASS index score (Graph 2).
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Graph 2: Kaplan-Meier 1-year survival estimate
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The patients who, after discharge, continued to manage cases in Primary Care,
obtained an average of the BRASS_Sp index of 20.97 (SD 6.11), while in the others
the average was of 19.35 (SD 5.60). The difference was statistically significant (p =
0.02) (Graph 3).
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Graph 3: Results of the BRASS index and follow-up modality in Primary Care
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DISCUSSION

The sample of the present study corresponds to patients located in the upper part of
the Kaiser pyramid, which are the target population of the HCMN ) It presents a
fragile population, with advanced age and functional deterioration. What justifies that

the score in the BRASS-Sp index shows a high value with respect to other published
studies 2~ (13- 4.

The mean number of days of hospitalization was similar to that published for high-risk
patients @4 - (19 -9 There is a gap between days of inclusion in case management
and hospitalization, which suggests that a significant proportion of patients were
referred to case management due to functional deterioration during admission.

Regarding the main caregiver, we observed a clear gender bias; In the case that the
caregiver was the spouse, 79 (21.4%) were wives, compared to 25 (6.8%) who were
husbands; in the case that the caregiver was a descendant 125 (33.8%) were
daughters compared to 33 (8.9%) who were children. Our results coincide with that
published by Garcia-Calvente ", who argues that the typical profile of people who
assume the role of primary caregiver in Spain is that of a woman, responsible for
domestic tasks, direct family (usually mother, daughter or wife) and who lives with the
person they care for.

To evaluate the validity of the screening of the BRASS_Sp index, we explored the
association between the score obtained in the questionnaire and the clinical results
observed. We found a relationship between risk level in the BRASS Sp index and the
results: mortality, emergency attendance and follow-up modality in Primary Care.

We found that the patients with the highest score of the BRASS_Sp index presented
higher mortality per year. This data coincides with that published by Dagani ?, who
found a relationship between risk level according to the BRASS index and mortality at
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six months after discharge. Patients who died during admission or were
institutionalized at discharge also had a high risk level. The identification of the final
trajectory of life is complex in non-oncological patients, because most diseases
present with more or less severe decompensation followed by periods of clinical
stability ® -9 |n general, this final stage is related to comorbidity, but the prognosis
of patients also depends on the situation of fragility and functional status, aspects
assessed with the BRASS-Sp index % - (Y-

Mistiaen ®¥, found that the patients with the highest score in the BRASS index had
worse functional and health status after discharge and that they went to the
emergency department more. In our study, patients who went to the emergency room
within two months after discharge were also at high risk according to the BRASS Sp
index. This data can be justified because, in addition to functional impairment, the
BRASS_Sp index assesses factors that have proven to be predictors of complications
in the community.

Finally, we found that patients who continued in case management in Primary Care
after hospital discharge had a higher score in the BRASS_Sp index. This corresponds
to patients with high complexity of care, who in the Andalusian Health System are
included in the portfolio of services of case management nurses .

Study Limitations

The most important limitation of this study is the absence of a control group, since it
would have allowed us to draw conclusions about the predictive validity of the BRASS-
Sp index and to determine its agreement with other tests of assessment of daily life
activities.

The internal consistency of the instrument, although similar to other published studies,
is at a weak level of reliability ¥ -9 we consider, like Panella 2, that it is necessary
to modify the items that show a lower degree of correlation.

CONCLUSIONS

In conclusion, our data suggest that the BRASS_Sp index may be a useful tool for the
screening of hospitalized patients, in order to identify those who are at greater risk and
need discharge planning. The general vision that this tool provides of the patient,
allows the HCMN to plan the care in the inter-level transfer in an individualized way.

The BRASS_Sp index, in addition to the functional capacity of the patient, assesses
aspects related to comorbidity, polypharmacy and social situation. This information is
essential to guide and develop a functional recovery plan for the patient, so that future
investigations that analyze the results of incorporating the BRASS Sp index into
clinical practice in the hospitalization units would be interesting. Early detection of
fragile or vulnerable patients can have positive effects.
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