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ABSTRACT. 
Objective: To study instruments used and definitions applied in order to measure 

(instrumental) activities of daily living (I [ADL]) functioning and functional decline in 
hospitalized older medical patients. 

Study Design: We systematically searched Medline, Embase, and the Cochrane Database of 
Systematic Reviews from 1990 to January 2010. Articles were included if they (1) focused on 
acute hospitalization for medical illness in older patients; (2) described the instrument used to 
measure functioning; and (3) outlined the clinical definition of functional decline. Two 
reviewers independently extracted data. 

Results: In total, 28 studies were included in this review. Five different instruments were used 
to measure functioning: the Katz ADL index, the IADL scale of Lawton and Brody, the Barthel 
index, Functional Independence Measure, and Care Needs Assessment. Item content and 
scoring between and within the instruments varied widely. The minimal amount for decline, as 
defined by the authors, referred to a decrease in functioning between 2.4% and 20.0%. 

Conclusion: This review shows there is a large variability in measuring (I)ADL functioning of 
older hospitalized patients and a large range of clinical definitions of functional decline. These 
conceptual and clinimetric barriers hamper the interpretation and comparison of functional 
outcome data of epidemiological and clinical studies. 

 WHAT IS NEW? 
Key finding  
-There is some conceptual uniformity in measuring functioning of patients in terms of activities of daily 

living (ADL) but far less uniformity in the operationalization of functional decline. 
- A decline of 1 point in one study is equivalent to a 2% decrease in ADL functioning, whereas in other 

studies a decline of 1 point is equal to a 20% decrease in ADL functioning. 
What this adds to what was known  
- Functional decline is an often-used outcome measure in older patients. 
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- Of all studies measuring ADL functioning, only four of 28 used the complete original content of the 
measurement instrument. 

- Functioning of instrumental activities of daily living was almost never incorporated when 
operationalizing functional decline. 

- There is a strong need for standardization of measurement of functioning. 
What is the implication; what should change now  
- An expert group should answer several conceptual barriers to achieve uniformity in the process of 

measurement and operationalization: (1) which activities of daily functioning should be incorporated in the 
disability continuum; (2) which psychometrically sound instrument(s) should be used to measure the 
functioning of patients; (3) what should be the optimal time frame in which functional decline is assessed; 
(4) which clinical and scale scoreerelated statistical definition of functional decline should be used, 
according to both the medical and patient perspectives. 

 1. INTRODUCTION. 
Acute hospitalization in older patients is not without risk because these patients are more prone to adverse 

events as compared with younger patients [1,2]. An important negative health outcome in this population is 
functional decline. 

Functional decline can lead to (permanent) disability and may lead to a prolonged hospital stay, 
institutionalization, and even death [3e5]. Medical patients are a vulnerable group for functional decline. 
They often present to the hospital with deterioration in functioning, as a result of an acute exacerbation of 
chronic multimorbid conditions. 

Not only in daily practice but also in clinical research, functional decline has become a key outcome after 
hospitalization in older patients, supported by the working group on functional outcome measures in 
clinical trails [6]. Activities of daily living (ADL) and instrumental activities of daily living (IADL) are an 
essential part of patients’ functional status, as is also demonstrated in the International Classification of 
Functioning from the World Health Organization (WHO) [7]. ADL and IADL functioning are located 
centrally in this model and affected by disease, impairment, personal factors, and environmental factors. 

Many studies focus on functional decline after acute hospitalization in older patients. A review of 
McCusker et al. [8] already pointed out that there is a large variability in studies on functional decline in 
terms of study design, analysis, and time of follow-up. In this article, however, relatively little attention has 
been given to the measurement itself and the applied definitions of functional decline. Uniformity in 
measuring functional decline is essential for appraising study results and conducting meta-analyses. To 
achieve this uniformity, researchers should use reliable and valid instruments with clinically comparable 
item contents. 

Moreover, it is essential that there be agreement between what level of deterioration should be defined as 
‘‘decline’’ and at what time point this should be assessed. 

The objective of this systematic review was to study the instruments used to measure (I)ADL functioning 
and functional decline in acutely hospitalized older medical patients. 

2. METHODS 

2.1. Search strategy 
We conducted a systematic literature search from 1990 to January 2010 in Medline, Embase, and the 

Cochrane Database of Systematic Reviews (CDSR) to identify English articles on older hospitalized 
medical patients and functional decline. The following search terms were entered as independent terms, text 
words, or MESH terms and later combined with the Boolean term ‘‘and’’: (1) older patient or aged or 
elderly or senior; (2) acute hospitalization or medical illness or internal disease; and (3) functional decline 
or functional recovery or loss of independence or functioning or activities of daily living or disability or 
functional status. Additionally, hand searches of reference lists of selected articles for this review were 
conducted to identify other relevant articles. The search strategy was performed by one of the authors 
(B.B.). 

2.2. Study selection Articles were included if they (1) focused on acute hospitalization for medical illness, 
(2) described which instrument was used to measure patients’ functioning, and (3) outlined the clinical 
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definition of functional decline. For this third point, articles had to describe two time points to measure 
functioning and had to indicate when a loss of function was defined as decline. All research designs were 
accepted except for case studies. As the main purpose of this review was to study the instruments used to 
measure functioning and the applied clinical definitions, we included all studies that reported on these 
topics, even if a study group published more than once on the same topic. 

Studies that reported on a specific medical condition or diagnosis were excluded. For example, if an article 
solely focused on COPD and functioning, this was an exclusion criterion because many disease-specific 
functional measurement instruments exist that cannot be applied to a general population of acutely 
hospitalized older patients. 

Studies that reported on patients aged less than 60 years were excluded as well. Studies conducted on 
geriatric ward were only included if most patients were admitted for acute medical illness. 

2.3. Data extraction 
Data were independently abstracted by two investigators (B.B. and B.M.) in terms of study characteristics 

(patients’ age, study group size, study setting, and design) and properties of the measures used (type of 
instrument, item content, scoring procedure [patient, proxy, or professional], scaling of the items, and score 
range). Additionally, we registered the time points of assessments and the (statistical) definition of 
functional decline applied. Baseline assessments were defined as premorbid in case the scoring referred to 
the situation 2 weeks or more before hospital admission and were scored as at admission if the assessment 
took place at admission. 

Disagreements in the abstracting of the data were solved by discussion. If a consensus could not be 
reached, the final decision was made by a third reviewer (J.K.). 

We intended to conduct a purely descriptive review on measurements and, therefore, did not screen the 
articles on study quality in itself. 

2.4. Statistical analysis 
Study characteristics and properties of the measures were summarized using simple descriptive statistics. 

To compare the definition of functional decline applied in the different studies, minimal amount for decline 
as defined in the article was expressed in percentage change. Therefore, if an original range of scores was 
from 0 to 5 and the minimal amount for decline as indicated by the authors was 1 point, a patient 
‘‘declined’’ 20% of his ADL capacities. 

3. RESULTS 

3.1. Search results 
Combining all search terms resulted in 397 articles, of which 68 were eligible for the review based on title 

and abstract (Fig. 1). Main reasons for initial exclusion were the following: functional decline or recovery 
was not the outcome measure; article did not concern acutely hospitalized medical patients; or studies that 
focused on specific diseases. 

A manual search of the reference lists of selected articles resulted in an additional 10 studies. 
The 78 studies that initially met the inclusion criteria were completely reviewed by the two reviewers. Of 

these studies, 20 were additionally excluded because they had other outcomes (e.g., nursing home 
admission, functional status rather than decline or recovery, mortality), 11 studies did not describe the 
measurement instrument used or did not yield a definition of functional decline or recovery, 13 studies were 
in other populations (community-dwelling elderly, and patients from the Emergency Department), two 
studies reported on functioning at a certain time point and not compared functioning between two time 
points, and four studies focused solely on the psychometric properties of instruments. Finally, 28 articles 
were included for analysis. (Reference list of the complete search strategy is available on request.) 3.2. 
Characteristics of the studies 

Table 1 presents the main characteristics of the included studies. There were three randomized clinical 
trials [9e11] and one nonrandomized clinical trial [12], and all other studies were prospective cohort studies 
[4,13e35]. A total of 23 studies were conducted on medical wards [4,9e12,14,15,17,19e27,29e33,35], three 
studies on combined medical and geriatric wards [4,13,28], and two studies on geriatric wards [16,34]. The 
number of included patients varied from 45 to 5,675 patients, and weighted mean age across the studies was 
78.4 years (range 73e84 years) and percentage of included women was 57.2%. 
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All studies focused on (I)ADL functioning of patients. 
Twenty of 28 studies use premorbid functioning as the baseline measurement in defining change over time 

[4,9,11e14,16e18,20,21,24e27,29e31,34,35]. Although most studies used more than one endpoint for 
decline, ADL function during hospital admission or at hospital discharge was identified as the primary 
endpoint in 20 studies [4,9,10,14e16,19e25,27,28,30,31,33,34]; the remaining eight studies used 2 weeks 
after admission to a 6-month period after discharge [11e13,17,18,26,29,32,35]. 

In 17 studies, the instruments were scored by patients or by proxies for patients with cognitive impairment 
[4,9e14,18e20,22,28,30e34]. In seven studies, the instruments were scored by professionals 
[15e17,21,23e25]. In the remaining studies, the instruments were filled in by either the patient or the proxy 
[26,27,29,35]. 

 [FIGURE 1] 

[TABLE 1] 

3.3. Instruments used to measure functioning 
We identified five different instruments, which were used to measure the functioning of patients (Table 1): 

The Katz ADL index (22 studies) [9e12,14,15,17e20,22e33], Barthel index (three studies) [4,13,34], Care 
Needs Assessment (CNA; one study) [21], and Functional Independence Measure (FIM; two studies) 
[16,35]. Four studies that used the Katz ADL index also measured IADL by Lawton and Brody and used 
the combination of ADL and IADL in the definition of functional decline [11,30,32,33]. Most other studies 
did measure IADL functioning, but this type of functioning was not included in the definition of functional 
decline. See Table 2 for a short description of measurement instruments included in this review. 

 [TABLE 2] 

 3.4. Content of the instruments 
The fourth column of Table 3 shows the content of the identified scales. Only one of the 22 studies that 

referred to the original Katz ADL scale actually used the complete original content of this scale [25]. Four 
studies that also assessed IADL as part of functional decline measured this concept according to the original 
content of the scale [11,30,32,33]. This was also true for the three studies that used the Barthel index 
[4,13,34]. For the only study that used the CNA, judgment of the original content was not relevant because 
this instrument was developed in this study [21]. Both studies that applied the FIM did not use the original 
items completely [16,35]. 

Table 4 shows the items of the different versions of the Katz ADL index as was used in the 22 studies 
[9e12,14,15,17e20,22e33]. The original content of the scale is highlighted in gray. The item content varied 
widely between studies, although some items were measured in all studies. Based on the original content, 
100% uniformity was found on the items dressing, bathing, eating, and toileting [9e12,14,15,17e20,22e33]. 
Transferring from bed to chair was measured in 82% of the studies [9e12,14,17,19,20,22,25e29,31e33,36] 
and incontinence in 14% of the studies [18,19,25]. 

3.5. Definition of functional decline 
The minimal amount of decline, as defined in the different studies, varied between 2.4% and 20% (Table 

3, last two columns). 
In studies where functioning was measured with the Katz ADL index, the minimal amount of decline 

referred to a decrease in the level of functioning between 3.6% and 20% [9,10,12,14,15,17e20,22e29,31]. 
In studies that also incorporated IADL functioning, the minimal decline referred to a decrease between 
5.9% and 8.3% [11,30,32,33]. 

Two studies with the Barthel index used the same definition of a minimal amount of decline (10%) [4,13], 
and one study only described return to baseline functioning [34]. In the two studies using the FIM, the 
minimal level of decline ranged from 2.4% to 7.7% [16,35]. In the study with the CNA, decline was not 
defined with a cutoff score measure but as a restoration to baseline functioning [21]. 
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 [TABLE 3] 

 4. DISCUSSION 
This systematic review showed that there is, to some extent, conceptual uniformity in measuring 

functioning of patients in terms of ADL but far less uniformity in the operationalization of this concept and 
the definition of functional decline. Only three of 28 studies applied the complete original content of the 
instrument they referred to, whereas the cutoff scores reflecting functional decline ranged from about 2% to 
20% of the instruments’ total score range. 

This review stresses a strong need for standardization in measuring functioning of hospitalized older 
medical patients and the use of clinical definitions of functional decline. As long as no consensus is reached 
regarding this subject, it would be difficult or even impossible to compare research outcomes of studies 
reporting the incidence of functional decline and its predictors or to perform systematic reviews and meta-
analyses. This finding adds to the conclusion of an earlier review regarding predictors of functional decline 
[8]. In the road to standardization in measuring functioning, several questions need to be answered. 

One of the first questions is how broad the disability continuum should be defined. The International 
Classification of Functioning, disability and health, published by the WHO, provides an internationally 
adapted framework on functioning of patients. He´bert [37] already discussed the importance of this 
theoretical framework in relation to the functional decline syndrome. In our review, almost all articles on 
functional decline, however, have operationalized functional decline solely in terms of ADL functioning of 
patients. Some researchers extend this continuum by also measuring patients’ ability to perform complex 
activities in terms of IADL, but only few did include this type of activity in their definition of functional 
decline. 

The Katz ADL index instrument was applied in the vast majority of the studies included in our review. 
However, there was a substantial difference between the studies with regard to the encompassed scale items 
and scoring. Bathing, dressing, toileting, eating, and, to some extent, transfer turned out to be the core of 
the instruments, but this was less true for the assessment of incontinence. 

Some studies did not incorporate incontinence in the Katz because of the low reliability when asked in 
selfreports. 

However, both in the original version [38] and the modified version [39], incontinence was included when 
validating the index. Inouye et al. [40] suggested that the presence of geriatric syndromes, such as 
incontinence, reveal the frailty or vulnerability of a patient. In the clinical setting, measuring the presence of 
incontinence might bring up some difficulties because part of the patients get an indwelling urinary catheter 
at the time of hospital admission. 

This could be resolved by consensus on how to handle this question at the time of hospital admission. 
An important feature is the reliability, validity, and responsiveness of the measurement instruments based 

on summated total scores. This issue is amplified by the ordinal nature of summated scores, meaning that a 
given difference in scores at one point on the scale does not necessarily represent the same amount of 
functional change as an identical difference at another point on the scale. Modern clinimetric methods 
based on item response theory (IRT) can overcome this. The advantage of this approach is that not all items 
of an instrument have to be assessed in all patients to determine their level of functioning. This allows the 
user to obtain a sufficiently detailed clinical picture using a small number of items. It not only leads to more 
efficient data collection but the scores of different subgroups are comparable because the difficulty of each 
item has been estimated beforehand. Two examples of scales that use IRT are the Amsterdam Linear 
Disability scale and interRAI Acute Care instrument [41,42]. Although the interest in the use of this 
promising measurement paradigm has grown and IRT is gaining acceptance in various fields of medical 
research [43,44], IRT is not yet been widespread implemented in patient care and clinical outcome research. 

We also aimed to study the clinical definitions of functional decline used in studies among older 
hospitalized medical patients. Twenty of 28 studies used premorbid functioning as the starting point to 
measure functional decline. One important argument to focus on premorbid functioning as starting point is 
that there is evidence that many acutely hospitalized patients declined in the short period before hospital 
admission [16,20]. A major purpose of interventions should be to bring patients back to their initial 
premorbid level of functioning. 
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Most studies selected functioning at hospital discharge as the endpoint of interest. However, one can 
challenge the rational of this time point. A study in communitydwelling older patients demonstrated that the 
process of functional decline and recovery is a dynamic process. Gill et al. [45] measured ADL functioning 
of patients monthly and showed that up to 6 months after patients declined in functioning, they were able to 
recover but were also more vulnerable to decline again after 6 months. This might suggest that after 
hospital discharge, patients have the capacity to further recover. More studies on this process are needed, 
also to discuss if an appropriate time point for the measurement of functional decline can be identified. This 
might also depend on patient group, treatment, and rehabilitation goals. 

Next to the definition of the appropriate time frame in which functional decline is measured, more 
discussion is needed regarding the optimal scale cutoff scores used to define decline. We demonstrated that 
a minimal decline score as applied in different studies varied substantially. The question remains when we 
should speak of a clinical relevant decline in functioning. This could be defined objectively, by deciding 
clinical relevant decline is if a patient declines for example 5% of its actual functioning, or 20%. And 
should this deterioration be measured in absolute scoring terms or in relative terms by incorporating 
patient’s initial level of functioning? Additionally, the patient perspective on functional decline has not 
been described frequently, which hampers a well-balanced definition of clinical relevant decline. 

Winograd et al. [46] reported that patients’ self-report of functioning is an essential predictor of actual 
decline 12 months after hospitalization. Further studies on this topic are lacking. 

In summary, our review showed that there is a large variability in measuring (I)ADL functioning of older 
hospitalized medical patients and a large range of clinical definitions of functional decline. These 
conceptual and clinimetric barriers hamper the interpretation and comparison of functional outcome data of 
epidemiological and clinical studies. In view of the range of complex methodological questions to be 
answered on the road to standardization of measuring functioning of older (hospitalized) patients, we 
propose that a task force with key informants will pick up these questions. This could, for example, be done 
by the Working Group on Functional Outcomes because ADL functioning forms an important part of 
patients’ functional status. 

Furthermore, focus group discussions with patients could give important additional information regarding 
the patients’ perspective on how they appraise functional decline and the acceptable boundaries. 

The agenda of this task force should at least consist of the following topics; (1) which activities of daily 
functioning should be incorporated in the disability continuum, (2) which psychometrically sound 
instrument(s) should be used to measure the functioning of patients, (3) what should be the optimal time 
frame in which functional decline is assessed, and (4) which clinical and scale scoreerelated statistical 
definition of functional decline should be used, according to both the medical and patient perspective. 

Pending the answers on these questions, we advice to measure disability with the complete version of the 
validated Katz ADL index score. 
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