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A systematic review of predictors and screening instruments to identify older hos-

pitalized patients at risk for functional decline

Aims and objectives. To determine a valid, reliable and clinical user-friendly

instrument, based on predictors of functional decline, to identify older patients at

risk for functional decline. The predictors of functional decline are initially con-

sidered and, subsequently, the characteristics and psychometric qualities of existing

screening instruments are investigated.

Background. Functional decline is a common and serious problem in older hos-

pitalized patients, resulting in a change in quality of life and lifestyle. Studies

have shown that 30–60% of older people develop new dependencies in activities

of daily living (ADL) during their hospital stay. Adverse health outcomes such as

mortality, a prolonged hospital stay, nursing home placement and increased

dependency of older people at home are the results. Not only are the personal

costs high but also, in a rapidly growing older population, the impact on health-

care costs is also high.

Results. Age, lower functional status, cognitive impairment, preadmission disability

in instrumental activities of daily life (IADL), depression and length of hospital stay

were identified as predictors of functional decline. Three screening instruments to
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identify hospitalized patients at risk for functional decline were found in the lit-

erature: the Hospital Admission Risk Profile, the Identification of Seniors at Risk

and the Care Complexity Prediction Instrument. The reported validity was mod-

erate. Reliability and the ease of use in the clinical setting were not well described.

Conclusion. These three instruments should be further tested in a hospitalized older

population.

Relevance to clinical practice. Screening is a first step to identify patients at risk for

functional decline and this will make it possible to treat patients who are identified

so as to prevent functional decline. Because of their ability to observe and to guide

the patients and the overall view they have, nurses play a key role in this process.

Key words: elderly, functional decline, hospitalization, nurses, risk assessment

instruments, screening

Introduction

Functional decline is a common and serious problem in

older hospitalized patients, resulting in a change in quality

of life and lifestyle. Many patients of 65 years and older

suffer functional decline related to hospitalization and

acute medical illness. Studies have shown that almost 30%

of older people develop new dependencies in activities of

daily living (ADL) during their stay in an acute hospital

ward (McVey et al. 1989, Sager et al. 1996a, Mahoney

et al. 1999). Others found up to 60% (Lamont et al. 1983,

Hirsch et al. 1990, Murray et al. 1993, Hansen et al. 1995,

Fortinsky et al. 1999). Functional decline is described as a

loss of independence in self-care activities or as a deteri-

oration in self-care skills. In the literature, a range of terms

is used to describe functional decline such as loss of

function, ADL decline, declining function, status decline,

ADL status decline and functional impairment. Usually it is

measured on a basic ADL scale (bathing, dressing, trans-

ferring from bed to chair, using the toilet) and/or an

instrumental scale (IADL) (shopping, housekeeping, pre-

paring meals, taking medications, handling finances, using

public transportation).

Functional decline is not strictly related to the medical

problem that caused admission. Several factors play a role in

this negative outcome, like the condition of the patient before

admission, iatrogenic effects of the treatment, effects of bed

rest and comorbidity (Harper & Lyles 1988, Hoenig &

Rubenstein 1991, Mobily & Skemp Kelley 1991, Sager &

Rudberg 1998).

Functional decline is associated with prolonged hospital

stay, nursing home placement, hospital readmission and

increasing mortality (Narain et al. 1988, Rudberg et al.

1996, Satish et al. 1996, Covinsky et al. 1997b, Carlson

et al. 1998, Alarcon et al. 1999, Fortinsky et al. 1999,

Ingold et al. 2000). Personal and health-care costs are high

and the need to prevent this negative outcome is pressing.

Identifying patients at risk is an important step in

preventing this event. Because of their ability to observe

and to guide the patients, their frequent contact with

patients, their involvement in ADL and the overall view

they have, nurses play a key role in the prevention of

functional decline.

Aims

The aim of this review is to identify a valid, reliable and

clinical user-friendly screening instrument to identify older

hospitalized patients at risk for functional decline.

To determine the validity of a screening instrument a

‘gold standard’ should be used. However, there is no

currently accepted gold standard to measure functional

decline. Identification of predictors for functional decline

and comparing these predictors with the items used in the

instrument is a way to judge the validity of a screening

instrument.

Choosing the best instrument to identify those older

patients at risk for functional decline should be based on

the scientific qualities of the instrument (Streiner & Norman

2003):

• Internal validity: the instrument is based on predictors

known from the research literature.

• Validity: sensitivity and specificity and the positive and

negative predictive values are at least moderate.

• Reliability: inter-rater and intra-rater reliability must be

high with limited training required for its appropriate

use.

• Clinical utility: the instrument must be easy to use in the

hospital setting. It must be short and easy to administer

and it must be capable of being applied by all nurses on
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a ward. The time needed for assessment and adminis-

tration, the level of knowledge and training of the

rater, and the impact on the respondents should be

described.

Objectives and methods

Two strategies were used to search relevant articles for this

review. First, a computerized search on the period 1990 till

February 2005 was carried out, using the following databas-

es: Medline; PsycINFO, CINAHL, Cochrane Library, Coch-

rane Database of Systematic Reviews (CDSR), Database of

Abstracts on Reviews and Effectiveness (DARE) and Coch-

rane Controlled Trial Register (CCTR); Second, reference

lists of all selected articles were reviewed to identify other

relevant papers.

Search terms

The Medline database was used to identify Medical Subjects

Headings (MeSH) to select search terms. In addition to the

MeSH terms we also used text words. Search terms referred

to aspects of the population, the intervention and outcome.

To maximize the number of retrieved articles, only the filters

English and humans were used.

Overview of used MeSH terms and text words to search

the electronic databases:

1 Population: ‘elderly’ OR ‘elder’ OR ‘aged’ OR ‘aged, 80

and over’ OR ‘frail elderly’ AND ‘hospitalized patient’ OR

‘hospital admission’ OR ‘older patient’.

2 Intervention: ‘screening’ OR ‘screening instrument’ OR

‘risk assessment’ OR ‘geriatric screening’ OR ‘predictors’

OR ‘predicting’.

3 Outcome: ‘functional decline’ OR ‘functional status de-

cline’ OR ‘ADL decline’ OR ‘decreased physical function’

OR ‘decreased physical outcome’ OR ‘impaired physical

outcome’ OR ‘ADL status decline’.

4 Combination of (1) and (2) and (3): 122 hits.

Based on title and abstract of the publication we excluded

case reports, commentaries and guidelines.

Inclusion criteria

Predictors: the studied variables are predictors of the outcome

measurement ‘functional decline’, predictors are tested in the

hospital setting.

Screening instrument: instruments with the objective of

identifying older hospitalized patients at risk for functional

decline and instruments which have been tested in a hospital

population.

Search results

After completing the systematic search, we retrieved 37

articles based on clinical studies of predictors of functional

decline and on screening instruments to identify older

hospitalized patients at risk for functional decline.

Results

The results are described in two parts. Firstly, an overview is

given of the results of predictors of functional decline.

Secondly, the results concerning the screening instruments are

reported.

Predictors of functional decline

Ten studies were found of which two were reviews and eight

were cohort studies.

The review of McCusker et al. (2002) focuses on the

predictors of four outcomes: functional decline, nursing home

admission, a composite outcome and any adverse outcome in

hospitalized older people. Studies were included with data

from different settings (community and hospital) and with

other background problems (prolonged hospital stay because

of social circumstances). The most important predictors in

this review are age, diagnosis, ADL, cognitive impairment

(including delirium) and residence. In the review of Miller

and Weissert (2000) the strongest predictors of functional

decline and other adverse outcomes are worse performance

on physical function measures not based on ADL, greater

illness severity and prior hospital use.

Eight studies that met the inclusion criteria were found in the

literature with the following outcomes: functional decline

(Murray et al. 1993, Covinsky et al. 2003), decline in ADL

function (Inouye et al. 1993, Mahoney et al. 1999), functional

outcome at follow-up (Sager et al. 1996a), number of ADL

dependencies (Covinsky et al. 1997a, Wu et al. 2000).

The eight studies were examined to determine the objective,

design, setting and patients, measurements and the significant

predictors. Table 1 gives an overview of the characteristics.

Functional decline was measured mostly in a prospective

cohort design, only one study used a secondary analysis of

data of a prospective randomized trial (Mahoney et al. 1999).

One study used two prospective cohorts in tandem, to validate

the outcomes of the first cohort (Inouye et al. 1993). The

number of included persons varied as well as the inclusion

criteria, but all studies were focused on older people in a

hospital setting.

Different measuring instruments were used in the studies:

Katz scale, used in four studies (Murray et al. 1993, Covinsky

JG Hoogerduijn et al.
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et al. 1997a, Mahoney et al. 1999, Wu et al. 2000) five ADLs

(Covinsky et al. 2003) or six ADLs were measured (Sager

et al. 1996a,b, Mehta et al. 2002), or seven basic ADL skills

were measured by nurses (Inouye et al. 1993). The measure-

ment times were self-reported two weeks before admission

and mostly shortly after admission, at discharge and/or at a

certain point after discharge.

The number of possible predictive variables was different

in all studies. Three studies only investigated the effect of one

predictor (Covinsky et al. 1997a, 2003, Murray et al. 1993)

one study examined the effect of two predictors (Mahoney

et al. 1999), four investigated nine or more predictors, some

of which were partially overlapping (Sager et al. 1996a,b,

Inouye et al. 1993, Wu et al. 2000).

Covinsky et al. studied the association with age. The oldest

patients are at particularly high risk of poor functional

outcomes because they are less likely to recover ADL function

lost before admission and are more likely to develop new

functional deficits during hospitalization (Covinsky et al.

2003). In another study by Covinsky et al. symptoms of

depression, severity of illness at admission, comorbidity and

demographic characteristics, were examined. ‘Symptoms of

depression’ was the strongest predictor. Patients with six or

more symptoms of depression on admission were more likely

to be dependent in basic ADL than patients with 0–2

symptoms (Covinsky et al. 1997a). Mahoney et al. (1999)

studied only mobility impairment, as indicated by the use of a

cane or a walker, and this was significantly associated with

functional decline. Murray et al. examined delirium, initial

level of function and comorbidity as predictors. Delirium was

the strongest predictor. The study demonstrates a strong

association between the presence of delirium and worsening

physical function in two groups: patients discharged in the

community and those discharged to a nursing home. Delirium

persisted as the sole predictor of loss of function at

three months after discharge (P ¼ 0Æ009) (Murray et al.

1993). Sager et al. investigated several variables such as

cognitive function, discharge diagnosis, preadmission ADL

and IADL, and demographic characteristics. Increasing age,

decreasing levels of independent IADL function before

admission and lower Mini-Mental State Examination

(MMSE) scores on admission were the strongest predictors

of functional decline (Sager et al. 1996b). In another study by

Sager et al. (1996a) increasing age (75–84 years), gender,

preadmission IADL’s disabilities, lower mental status scores

on admission and rehospitalization were significant predic-

tors. In the study by Wu et al. (2000), 26 variables were

independent predictors, among them ADL score at baseline

(the strongest predictor), poorer quality of life at baseline,

demographic characteristics, coma, disease group (cancer

being the strongest predictor), geriatric symptoms such as

urinary incontinence, dementia, depression, bed rest, serum

albumin level and the documented need for nursing home

care.

Inouye et al. (1993) investigated in a single prospective

cohort study in tandem so as to develop and validate a

predictive index to identify elderly hospitalized patients at

risk for functional decline. Pressure ulcer, cognitive impair-

ment, functional impairment and low social activity level

were the predictors of functional decline.

Screening instruments

Three instruments that met the criteria of having been tested

in the hospital setting were found in the literature. The

Hospital Admission Risk Profile (HARP) identifies older

hospitalized patients at risk for functional decline in the

hospital setting (Sager et al. 1996b). The Identification of

Seniors at Risk (ISAR) instrument is part of a two-step

intervention developed to be used in the emergency depart-

ment (McCusker et al. 1999). A short Care Complexity

Prediction Instrument (COMPRI) detects patients at risk for

complex care needs in the hospital setting (Huyse et al. 2001).

This instrument is also part of a two-step instrument. Table 2

gives an overview of the main characteristics of the screening

instruments.

HARP

Hospital Admission Risk Profile is developed in six acute-care

hospitals in the US, as an instrument to classify older patients

at the time of hospital admission according to their risk of

developing new disabilities in ADL. The instrument has a list

of 29 questions. In developing the instrument the study

population was divided in a development (n ¼ 448) and a

validation (n ¼ 379) cohort. The study was part of a larger

study, the Hospital Outcomes Project for the Elderly

(HOPE). Elderly patients of 70 years and older were inclu-

ded.

Hospital Admission Risk Profile consists of three types of

variables derived from this larger study to determine the

strongest predictors of functional decline: age, cognitive

function (measured by an abbreviated MMSE, 21 items)

IADL (seven functions) prior to admission. These were

significantly associated with the presence of new ADL

disability at discharge. Functional status was measured by

six ADLs (bathing, dressing, transferring, walking, toileting

and eating) at admission, discharge and three months

after discharge by telephone interview. Three of the six

predictors of our review were the basis of HARP (see

Table 3).
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In testing the HARP, the Area Under the Curve (AUC)

proved to be moderate (AUC 0Æ65). The investigators ascribe

this moderate predictive ability to the fact that HARP

describes the patient variables but not the illness or process

of care variables, both of which may be important in the

development of disability in frail older patients. No further

testing of reliability was found.

According to the authors, HARP can be seen as a simple

instrument suitable to identify patients at risk of functional

decline who could benefit from comprehensive discharge

planning, specialized geriatric care and experimental inter-

ventions (Sager et al. 1996b). The way the instrument should

be used, who can fill in the form, the required time to

administer and the effect on the respondents are not

described.

ISAR

Identification of Seniors at Risk is developed to identify

elderly patients at risk for functional decline in the Emer-

gency Department (ED) in Canada (McCusker et al. 1999).

Included were patients aged 65 years and older who visited

the ED at four hospitals during daytime, during a three-

month period (n ¼ 1854). From another study of McCusker

it is known that only 32% of the emergency department

population was admitted to the hospital (McCusker et al.

1997).

Identification of Seniors at Risk is developed as a two-step

instrument. The first step includes screening to identify

elderly patients at risk of adverse outcomes. The second step

is a brief nursing assessment to those with an ISAR score of

two or more using a checklist. The proposed screening tool

(ISAR) consists of six self-report questions on functional

dependence, recent hospitalization, impaired memory and

vision and polymedication. ISAR identifies older patients in

the ED at increased risk of several adverse health outcomes

and those with current disability. The items were selected

based on face validity and ease of administration and

predictive value. The study to validate the tool included

patients aged 65 years and over, seen at four urban hospitals.

To develop the scale measures ascertained at the ED to find

the most predictive variables were based on literature, an

existing instrument and an expert panel. This resulted in 27

self-report screening questions on social, physical and mental

risk factors, medical history, use of hospital services, med-

ications and alcohol. Of these the most predictive variables

were used for the screening tool. The Older American

Resources and Services (OARS) ADL scale was used to

measure ADL at admission and by telephone at follow-up.

Three of the six predictors of our review were the base of

ISAR (see Table 3).

Sensitivity and specificity of ISAR were fair (overall AUC

0Æ71). No further testing of reliability was found. According

to the authors, ISAR is easy to use, it is a short and quick

instrument and it can be completed by patients or informants

(McCusker et al. 1998, 1999, McCusker 2003, Dendukuri

et al. 2004).

COMPRI

Care Complexity Prediction Instrument is developed to detect

hospitalized patients at risk for complex care needs (including

older patients at risk for functional decline), measured as

poor discharge health status and extended length of stay. It

was tested in two Dutch hospitals as part of a large inter-

national study. All patients admitted to one of two general

internal medicine wards were included (n ¼ 275). Patients

admitted for one day, readmitted within the study period and

treated by the specialties dermatology or rheumatology were

excluded. Patients who died were removed from the sample.

Care Complexity Prediction Instrument is part of a two-

step instrument, a first screening for patients at risk and a

second assessment. COMPRI consists of 13 dichotomized

items, four items are rated by the doctor and three by the

nurse. The remaining six items were rated by a research nurse

based on a patient interview, during the development of the

instrument. The outcome variables were the result of a large

study to detect indicators for care complexity of patients with

combined medical and psychiatric problems. The items were

derived from an extensive list of 117 potential risk factors

from another large study in 10 hospitals in Europe

(n ¼ 2158) including hospital-based health-care use, admin-

istration status, predictions by the doctor and the nurse,

severity of illness, living/working situation, stress/social

support, ADL, health perception, relation with doctors, past

health-care use, drug abuse, compliance, emotional state.

Care complexity was measured on a scale with 10

complexity indicators. Three of the six predictors of our

review were the base of COMPRI (see Table 3).

Sensitivity was good, specificity less AUC is fair (0Æ73) as

well as the positive (0Æ70) and negative predictive value

Table 3 Overview of the predictors used in the development of the

screening instruments

HARP ISAR COMPRI

Age x x x

Lower functional status:

ADL or IADL

x x

Lower cognitive functioning x x

Lower preadmission IADL x

Depression

Hospital length of stay x
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(0Æ64). No further testing of reliability was found. (Huyse

et al. 2001, de Jonge et al. 2001a,b, de Jonge et al. 2003, de

Jonge et al. 2003).

Discussion and conclusion

For older patients hospital admission in itself is a risky event.

Many older patients suffer from functional decline related to

hospitalization. Identifying patients at risk for functional

decline is a first step in assessing the degree of risk, to

determine the risk factors and to prevent (further) functional

decline by developing a model in which, stepwise, all risk

factors are prevented by interventions, which is the aim of

this program.

The objective of this review is to identify a screening

instrument, based on the predictors of functional decline.

The variables that are most often identified as predictors

are age (four studies), lower functional status (ADL or IADL)

in four studies, followed by lower cognitive functioning

(three studies), lower preadmission IADL, depression and

hospital length of stay (each in two studies).

Three valuable screening instruments were identified:

HARP, ISAR and COMPRI. Of the six predictors at least

three were mentioned in the development of all three

instruments.

All three instruments are built on a study to determine the

predictors. The number of studied variables is different in the

three studies and varies from 13 items (HARP) to 27 items

(ISAR) and 117 items (COMPRI).

Identification of Seniors at Risk has been developed and

tested in a multicenter study on the emergency department.

The validity of ISAR is well described. The overall AUC

0Æ71 and the instrument has been tested and had a strong

correlation with other validated scales. COMPRI was also

developed and tested in a multicenter study. In COMPRI

the AUC was also fair, 0Æ73. HARP was tested in a

multicenter cohort study, the AUC was 0Æ65, which is

moderate. All three instruments have been tested in a large

population.

The reliability of all three instruments was not described,

which is a weak point in the development and testing of a

screening instrument. However, ISAR is a self-report instru-

ment, (inter-rater) reliability is not an issue for this.

All three instruments are developed to identify patients at

risk for functional decline. ISAR is developed and only used

in the ED setting which is partly the population of the

hospital. COMPRI is developed to predict all patients with

complex care needs in the hospital setting and not only older

people. Only HARP is developed in the hospital setting to

identify older patients at risk for functional decline.

To determine the suitability of an instrument for clinical

use in a hospital, the clinical utility must be very well

described. It must be short and easy to administer and it must

be easy to use for all nurses on a ward. The time needed for

assessment and administration, the level of knowledge and

training of the rater and the impact on the respondents should

be described.

The clinical utility is not described for the HARP. The

ISAR screening tool seems very easy to use for all nurses on a

ward. This instrument is a self-rating scale. However, the

impact on the respondents is not described. COMPRI is a

more complex instrument. Because both doctors and nurses

have to complete the form and the patients have to be

interviewed by a (research) nurse, the clinical utility of the

instrument does not seem to be so easy. More detailed

information is not available. Possibly ISAR is the most user-

friendly instrument because it is short, easy to complete in by

the patient or relatives and, therefore, easy to administer.

So as to be valid, predictors of functional decline should be

the base of an instrument to identify older patients at risk of

functional decline. Few studies with the outcome of func-

tional decline, investigated in the hospital setting, were

identified. The studies are very different in methodological

approach. Heterogeneity in the goals, different designs,

different variables, different analysis, different measurements

and measurement times, different numbers of variables make

comparison and synthesis difficult.

Four of the eight predictor studies focused on a primary

predictor, thus avoiding multiple tests of significant variables,

and in this way giving a limited explanation for the

phenomenon functional decline. The estimate of the effect

of the co-variables is not described, and from other studies it

is known that several predictors play an important role. The

methods used to adjust the confounders are also not

described. These single focused studies have a limited value

in finding the strongest predictors of functional decline as a

base for a screening instrument.

The exclusion in most of the studies of the patients who

died poses problems in the interpretation of the effect of the

measured predictors. It hypothesizes that dying does not

connect with the determinants of functional decline, which is

questionable. Excluding deaths gives a biased view of the

effect of the measured variables.

Despite the considerable methodological differences

between studies, they all point in the same direction. The

strongest predictors of functional decline in the hospital setting

are age, cognitive status, (pre)admission ADL and IADL, and

depression. This outcome is a little different from McCusker

et al. (2002) review and the study of Inouye et al. (1993). This

has to do with the broader perspective and the methodological
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differences in these studies. However, cognitive and functional

impairment are the common predictors in these studies.

Only a limited number of studies are focused on the

outcome of functional decline. More studies focus on nursing

home admission, length of stay, mortality and other adverse

outcomes. Outcomes like nursing home admission are also

dependent on other cultural and social variables like the

availability of placements in a nursing home, consequences of

living alone and the wishes of the patient and the family

(Zureik et al. 1997). In those studies functional decline is one

of the predictors of these adverse outcomes (Fortinsky et al.

1999). Measuring the predictors of adverse outcomes is an

indirect way to measure functional decline and these

outcomes may share some of the predictors of functional

decline. It is important to notice that the findings of these

studies are concurrent with the most important predictors of

functional decline in this study.

Functional decline is also an important issue in community

health care. The findings of this review are different from the

findings of studies in the community. Only cognitive impair-

ment and depression are common (Stuck et al. 1999). Of

course preadmission decline in ADL/IADL is not a variable in

these studies.

All three scales were based on a literature study, but the

results were very diverse and ended up in different types and

different numbers of variables included in the instrument.

Validity of all three scales is moderate to fair, but reliability

(inter-rater and intra-rater) and ease of use in the clinical

setting are not well described, which is a weak point for

HARP, ISAR and COMPRI. In the hospital setting many

nurses are working on different shifts and that is also a reason

why it is important to describe the clinical utility, which was

not done for all three instruments. Because of the differences

in settings, the differences in investigated populations and the

different objectives of the three instruments it is not possible

to identify one instrument as being the best to identify older

hospitalized patients at risk for functional decline. On the

other hand, the validity of these three instruments is

moderate to fair which gives a perspective to choose one of

them in the hospital setting after a new comparative study.

Suggestions for further research

Based on the findings of this review further study to compare

the three instruments in the hospital setting ISAR, COMPRI,

HARP is recommended. Further testing should include

reliability, validity and clinical utility in the setting of the

internal ward of a hospital.

Functional decline in hospitalized older patients is a serious

problem with a huge impact on the lives of patients and their

families. To develop an intervention to prevent this event, it is

important to start with a valid and reliable screening

instrument.
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