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Abstract

Objectives—To evaluate whether the Hospital Admission Risk Profile (HARP) score is
associated with skilled nursing or acute rehabilitation facility discharge following an acute
hospitalization.

Design—Retrospective cohort study
Setting—One inpatient unit of a rural, academic medical center
Participants—Hospitalized patients 70 years or older from October 1, 2013 to June 1, 2014

Measurements—~Patient age at the time of admission, modified Folstein Mini-Mental Status
Exam score, and self-reported instrumental activities of daily living two weeks prior to admission
were used to calculate a HARP score. The primary predictor was HARP score and the primary
outcome was discharge disposition (home, facility, or deceased). Multivariate analysis evaluated
the association between HARP score and discharge disposition adjusting for age, sex,
comorbidities, and length of stay.
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Results—Four hundred twenty eight patients, admitted from home, were screened and
categorized by HARP score as low (162 [37.8%]), intermediate (157 [36.7%]), or high (109
[25.5%]). Patients with high HARP scores were significantly more likely to be discharged to a
facility compared to those with low HARP scores (55% vs. 20%; p<0.001). After adjustment,
patients with high compared to low HARP scores were over 4 times more likely to be discharged
to a facility (OR 4.58, 95% CI 2.42-8.66).

Conclusion—Among a population of older hospitalized adults, the HARP score (using readily
available admission information) identifies patients at increased risk for skilled nursing or acute
rehabilitation facility discharge. Early patient identification for potential facility discharges may
allow for targeted interventions to prevent functional decline, improve informed shared decision-
making about post-acute care needs, and expedite discharge planning.
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INTRODUCTION

Older adults hospitalized for an acute illness are at high risk for functional decline which, in
medical patients, is strongly associated with an increased risk of readmissions.1~* Functional
decline often necessitates transfer to a skilled nursing facility (SNF) or acute rehabilitation
facility upon discharge from the hospital.> Early identification of hospitalized patients at-risk
for functional decline may allow for the implementation of targeted measures to prevent or
mitigate the deleterious effects of hospitalization.

Previous studies have identified predictors of nursing home admission or long-term care
placement for older adults, but are largely based on community-based non-hospitalized
patients.5.7 Highly predictive variables include multiple activities of daily living (ADL)
dependencies, cognitive impairment, and prior nursing home utilization.8 Yet, a paucity of
literature describes risk factors for facility transfers at the time of an acute hospital
admission using patient-reported or electronic health record information typically obtained
during the admissions process. Administrative data, including the 36-item Short Form
Health Survey (SF-36)°, Charlson co-morbidity scorel?, or healthcare utilization prior to
admission,11:12 have been used, but such data often are collected following discharge and
not available in real-time to be used in a clinical capacity to impact patient care.

The Hospital Admission Risk Profile (HARP) is a simple and easy to use instrument that
identifies patients at risk for functional decline during a hospitalization using information
that is readily obtained during the admission process.13 In the original validation study,
patients in the high HARP score cohort had a higher rate of ADL decline and were more
likely to be residents of a facility three months after discharge.3 The relationship between
admission HARP score and discharge disposition from an acute hospitalization has, to our
knowledge, not been examined. The objective of this current study is to evaluate the
association of the HARP score with facility discharges in hospitalized older adults.
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METHODS
Study Setting and Participants

This study was performed at Dartmouth-Hitchcock Medical Center, a rural, academic 396-
bed tertiary care hospital located in Lebanon, New Hampshire. Dartmouth-Hitchcock
Medical Center serves a population of 1.5 million people from a circumscribed area of rural
New Hampshire and Vermont and has approximately 25,000 discharges annually.1* Patients
included in this study were aged =70 years and admitted to a single 35 bed internal medicine
inpatient unit from October 1, 2013 to June 1, 2014. Geriatric admission screenings were
implemented in this unit as a component of a larger quality improvement initiative to
improve care for hospitalized older adults using a team of geriatric trained licensed nursing
assistants (LNA). The HARP score was used to identify patients at increased risk for
functional decline who would receive increased mobilization and activities from the geriatric
LNAs while hospitalized. Patients 70 years or older were selected as this was the age range
used for the initial validation study for the HARP score.13 All hospitalized patients were
internal medicine and medicine subspecialty patients managed by a hospitalist service
covered by both resident and non-resident physicians. Patients were excluded from the study
if a complete geriatric screening (described below) was not completed upon admission due
to an inability to obtain information from the patient or family members, patient transfer to
another service or unit, or patient discharge prior to completion of the admission screening.
Patients who were admitted from a facility (which included skilled nursing facilities and
acute rehabilitation facilities) were excluded from data analysis as these patients had a high
likelihood of returning to a facility after discharge. The study was approved by the
Committee for the Protection of Human Subjects at Dartmouth College and granted a waiver
for signed informed consent. Patients and families were given an information sheet upon
enrollment describing the collection of data and the quality improvement initiative that was
implemented and given the option to not participate or have their data recorded in the
database.

Primary Predictor (HARP)

Enrolled patients received a geriatric screening after admission to the unit by a specially
trained geriatric licensed nursing assistant. The geriatric screening included the patient’s age
in years at the time of hospital admission, patient or family self-reported activities of daily
living and instrumental activities of daily living (ADL and IADL)® two weeks prior to
admission, living situation prior to admission (home, home with assistance, assisted living
facility, nursing home/skilled nursing facility, transfer from outside hospital), cognitive
screening using the Folstein Mini-Mental Status Exam (MMSE),16 and patient’s desired
discharge disposition. The screenings were reviewed by a supervising geriatric nurse
practitioner who could address any concerns identified with the admission screenings. Based
on the original Sager HARP protocol, the patient’s age at the time of admission, modified
Folstein MMSE, and self or family reported IADLs two weeks prior to admission were used
by the LNA to calculate a HARP score for each patient.1” The modified Folstein MMSE
omits the language items and the IADLSs evaluated included managing finances, taking
medications, use of the telephone, shopping, transportation, housekeeping, and food
preparation.1”-18 Patients with complete dependence in all ADL categories were included in
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this study but were excluded from the original HARP validation study (as patients with
complete ADL dependence had no potential to decline in ADL function)?’.

The patients’ electronic medical record numbers were recorded in a secure database and
used to query our data warehouse to obtain additional patient data. Data obtained resided on
secure institutional servers maintained in accordance with Dartmouth-Hitchcock security
standards. The recorded data represented demographic information (age, gender), clinical
information (body mass index (BMI) at the time of admission, comorbidities), and
hospitalization information (Iength of stay and discharge disposition). Hospitalization length
of stay was calculated from the documented discharge and admission dates. As our
institution is the sole provider of tertiary acute care and the largest provider of outpatient
services including primary care in the region, we obtained comorbidity information from
internal billing data. Comorbidities were based on internal billing codes using International
Classification of Disease, Ninth Edition (ICD-9) and Current Procedural Terminology
(CPT®) codes as described below for inpatient and outpatient visits and dichotomized
(present/absent). A patient was noted to have a specific comorbidity if they had two or more
occurrences of a diagnosis code over any period of time with at least one diagnosis code
within the last 24 months, or =1 applicable CPT® code at any time. Defined comorbidities
included asthma, coronary artery disease (CAD), cancer, chronic obstructive pulmonary
disease (COPD), diabetes mellitus, heart failure, hypertension, renal disease, and ischemic
vascular disease. Comorbidity identification and BMI data was validated via manual chart
review by members of the study team.

Primary outcome: Discharge disposition

The primary outcome assessed was discharge disposition after the index hospitalization,
categorized as (1) home (which included patients discharged home with or without visiting
nurses (VNA) or other home services such as skilled physical or occupational therapy) or
assisted living facilities, (2) facility which included skilled nursing facilities, acute
rehabilitation facilities, and swing bed transfers to community hospitals, or (3) deceased. In
our local region, there are no long term acute care (LTAC) facilities to include in the
discharge disposition.

Statistical Analyses

Continuous data are presented as means + standard deviations, and categorical data as counts
and percentages. Using the calculated HARP score on admission to the hospital, based on
the original protocol published by Sager!3, patients were assigned to three cohorts — low
(HARP score 0-1), intermediate (HARP score 2-3) and high (HARP score 4-5) groups. An
analysis of variance assessed differences between HARP group and continuous variables,
and Cochran-Mantel-Haenszel tests for discrete variables. The primary outcome was
discharge disposition defined as home (including assisted living facilities), facility
(including skilled nursing facilities, acute rehabilitation facilities, and swing bed transfers to
community hospital), or deceased. Our primary predictor was HARP group (low HARP =
referent). Multiple logistic regression models were created after adjusting for age, sex,
comorbidities, and length of stay. We present odds ratios with 95% confidence intervals. All
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statistical tests were two-sided, and P-values <0.05 were considered significant. All analyses
were performed using STATA v.12 (College Station, TX).

The geriatric screenings including the HARP scores were recorded in a database on a
separate password protected network drive as the institution’s electronic health record did
not have appropriate data fields for entry and the institution did not allow LNAs to document
in the progress notes section of the electronic health record.

A total of 592 patients were initially enrolled. One hundred eighteen patients were excluded
due to incomplete data fields or admission screenings and 46 patients admitted from a
facility were excluded from further data analysis as these patients had a high likelihood of
returning back to a facility after discharge. For the 428 included hospitalized patients, 162
(37.8%) had a low HARP score, 157 (36.7%) had an intermediate score and 109 (25.5%)
had a high score. Mean age of the cohort was 80.5+7.2 years, 49.3% were female, and
99.8% were admitted from home. Patients in the high HARP group were more likely to be
female (60.6%) and older (86.2 + 7.3 years) compared to the low and intermediate groups.

Baseline characteristics are presented in Table 1. There were no differences among the
HARP groups in the total number of comorbidities (mean 3.57+1.81). No individual
comorbidity was significantly different among the three groups except for a diagnosis of
cancer which was more prevalent in the low and intermediate groups. BMI was lower in the
high HARP group compared to the low HARP group (25.62kg/m?2 +6.25 vs. 27.67 kg/
m?+6.53; p=0.016). Table 2 summarizes hospitalization length of stay and discharge
disposition for the overall and three HARP cohorts. There were similar hospital lengths of
stay (overall average 8.4+23.3 days; p=0.466) and similar inpatient mortality rates (overall
1.6%). Patients in the high HARP score group, as compared to those in the intermediate or
low groups, were significantly more likely to be discharged to a facility (55% vs. 36% vs.
20%; p<0.001). Table 3 displays the multivariate analysis of admission factors associated
with a facility discharge by admission HARP score group. After adjustment for age, sex,
comorbidity score, and length of stay, patients in the high HARP score group were 4.6 times
more likely to be discharged to a facility compared to the referent, the low HARP score
group (OR 4.58, 95% CI: 2.42-8.66).

DISCUSSION

The HARP score, which is calculated using a patient’s age, cognitive status and self-
reported IADLs at the time of admission, predicts patients at high risk for discharge to a
facility. While the HARP score has previously been reported to be associated with loss of
ADL function at discharge and facility placement three months after dischargel3, to our
knowledge, this is the first study to evaluate discharge disposition with this simple and
practical tool.

Using information that is readily available at admission, the HARP score strongly predicts
high risk patients for discharge to a facility. These findings build upon previously described
tools such as the Discharge Decision Support Tool (D2S2) and the Early Screen for
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Discharge Planning (ESDP) that identify patients who need increased discharge planning
services or referrals for post-acute care but do not specifically address discharge
location.19:20 Early identification of high risk patients creates an opportunity to promote
targeted, evidence-based interventions including physical and occupational therapy, early
mobilization?1, and specific inpatient geriatric care initiatives included within Acute Care
for the Elderly (ACE) units?1-23 or Hospital Elder Life Programs (HELP)24 to help prevent
functional decline and potentially prevent discharges to facilities. Additionally, early
identification of a potential need for facility discharge during a hospitalization may prompt
environmental modifications at home, training and education of home caregivers, and the
addition of home health services and assistive devices that would allow for home discharges
in patients who otherwise may have been discharged to a facility.

Identifying high risk patients has the potential to better expedite discharge planning during
the hospitalization. Often, patients are referred to facilities only after resolution of acute
medical issues and who, as a result, remain hospitalized several days while awaiting facility
bed offers. Investment of care management services can be initiated at an earlier stage of the
hospitalization if individuals are determined to be at high risk of needing increased post-
acute care. As such, transfers could potentially occur at an earlier stage during a
hospitalization leading to reduced lengths of stay and avoiding potential iatrogenic
complications from prolonged inpatient stays. Early identification of possible facility-based
discharges could also allow for greater shared decision-making between inpatient care teams
and patients and families by moving the conversation of post-discharge care needs to an
earlier point in the hospital course.

The study has a number of limitations. First, the analysis was performed on a relatively
small sample of patients who were hospitalized in one medical unit in a single academic
institution with a largely rural, white patient population. External validity is limited and
replication of this study at other institutions with more urban or diverse patient populations
would be helpful to confirm these findings. Second, self- and family-reported IADL
information was used to calculate the HARP score including no objective or performance-
based functional assessments to validate or augment this assessment. Hospitalized older
adults tend to overestimate ADL functionZ® which could have potentially led to the incorrect
classification of patients into a lower HARP score group. Third, other potential patient
factors and admission diagnoses could be more powerful predictors of facility discharges
during an acute hospitalization that were not specifically measured or evaluated for this
study. For example, certain admission diagnoses such as hip fractures are associated with a
very high likelihood of facility discharge upon admission yet patients may have low HARP
scores if they had a high functional status before the fracture. In addition to patient-based
factors, contextual factors such as the presence of an able caregiver at home to provide
assistance following discharge were not measured but could add to the precision of the
HARP and also help inform post-discharge planning.

In comparing this study population to the original HARP study by Sager et al'3 which was
carried out in six primarily urban hospitals, it must be noted that this study occurred in a

rural setting which may be associated with increased facility utilization when compared to
urban populations.28 In the original HARP study, average patient age (79+6.2 development
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cohort, 80+6.1 validation cohort) and hospitalization length of stay (8.7 days development,
8.1 validation) were similar to our overall study population (80.5+7.2 age, 8.4+23.2 day
length of stay). Our patient population had a higher percentage in the high HARP score
group (25.5% vs. 22.8% development and 17.7% validation) that may suggest an older, more
frail population but may also reflect the increase in the acuity of inpatient care since the
original publication of the Sager study in 1996.

The findings of this study suggest several areas of future research and improvement
opportunities. One is whether the routine use of the HARP score in inpatient care can
increase the delivery of targeted physical and occupational therapy and specialized geriatric
care to increase home discharges and decrease hospitalization length of stay in high risk
patients. The other is whether inclusion of additional patient factors, such as the presence of
an able caregiver and social support at home, or testing with brief performance based
functional assessments which do not rely on self-report, can improve the precision of the
HARP score in identifying patients at high risk for discharge to facilities.

In conclusion, the use of the HARP score on admission, using patient information that is
readily obtained during a typical admission assessment, can identify patients at higher risk
for facility discharge. Early patient identification for potential facility discharges may allow
for targeted interventions to prevent functional decline, improve informed shared decision-
making about post-acute care needs, and may expedite discharge planning.
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Risk Score:

Under 75

0

75-84

1

85 and older

2

Cognitive
Function
(from Modified MMSE):

Risk Score

15-21

0

0-14

1

IADL Function
2 weeks prior
to admission:

Risk Score:

6-7

0

0-5

2

Total Score: HARP Categories:
4 or 5 High Risk
2o0r3 Intermediate Risk
0orl Low Risk

Figure 1. Hospital Admission Risk Profile (HARP) Scoring System Used to Calculate HARP

Score
Note: From Sager 1996. Figure based on Appendix 113

MMSE = Mini-Mental Status Exam, IADL = Instrumental Activities of Daily Living
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