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Cet article cherche a etablir le potentiel d'evaluation des programmes d'une base
de donnees sur les soins de longue duree dans la communaute. Les donnees
proviennent d'un projet-pilote sur la qualite et la clientele du Health Care
Financing Administration, incluant tous les etablissements couverts par Medicare/
Medicaid de cinq etats americains entre 1992 et 1994. A l'aide du Minimum Data
Set, 70 000 residents de plus de 65 ans souffrant d'insuffisance cardiaque globale
ont ete identifies. L'analyse preliminaire de la pharmacotherapie de l'insuffisance
cardiaque globale et de ses effets sur le declin des fonctions physiques est presentee.
L'etat des fonctions physiques, mesure par le taux de declin des activites
instrumentales de la vie quotidienne des patients qui suivent une therapie
combinee s'ameliore par rapport a ceux qui prennent seulement de la digoxine ou
des inhibiteurs de l'enzyme convertissant l'angiotensine. La disponibilite d'un
ensemble de donnees sur la population fournit done une methode d'evaluation des
politiques et des pratiques courantes.

ABSTRACT

We establ ish the potent ia l for outcomes evaluat ion of a long-term care
populat ion-based da t a se t . Da ta come from the Hea l th Care Financing
Administration's case-mix and quality demonstration project including all
Medicare/ Medicaid certified homes of five U.S. states during 1992—1994. Using
the Minimum Data Set, we identified nearly 70,000 residents over 65 years of age
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with congestive heart failure. We provide a preliminary analysis of pharmaco-
therapy of congestive heart failure and its effects on decline in physical functioning.
Functional outcome, expressed as the rate of ADL decline, was improved for
patients on combination therapy relative to those on digoxin or ACE-inhibitors
alone. The availability of a population-based data set provides a means of
evaluating current policies and practices.

Introduction

Although aging is at the top of world health care research agenda (1), a
peculiar paradox exists in the type of outcome research involving older
persons. Although they represent 13-15 per cent of the population, and
consume over a third of all medications, they are strikingly underrepre-
sented in drug testing, labelling and in post-marketing surveillance studies
(2).

Randomized controlled trials are considered the gold standard for estab-
lishing treatment efficacy (3,4), and are now considered the cornerstone of
evidence-based medicine (5,6). However, there are several concerns with
the type of evidence trials provide (7-11), especially with regard to the
generalizations possible from their study populations (12-15). Randomized
trials usually exclude older, particularly frail patients, and even when a
trial is targeted to older persons, the population enrolled is usually highly
selected (16-19). Without proportional representation of the largest users
of medications in the trials, incorrect generalizations may be made from
studying a healthier population, thus resulting in what has been named
"evidence-biased medicine" (20). Several authors have called for the devel-
opment of high quality clinical databases (21,22), and have supported the
use of observational studies to provide complementary evidence to random-
ized trials (23-26).

Previous geriatric pharmaco-epidemiological research in nursing homes
and other settings has focussed on appropriate drug use and has relied
mostly upon claims and drug data (27,28). Yet, interpretation of these data
is hampered by limited information on potential confounders and by the
absence of an appropriate denominator. While the benefit of some geriatric
interventions (i.e. comprehensive geriatric assessment) that address all
functional domains has been documented in frail older persons, the impact
of different drug regimens on functional outcomes is still largely unknown
(29). Thus, the possibility of defining ideal, or even acceptable, prescribing
for frail older persons is very limited. The lack of adequate data has
produced criteria for appropriate drug use that are based on the limited
and changing consensus of experts, rather than on outcome analyses (30).

Older residents of nursing homes, who are the prototype of the complex,
frail older patients, consume an average of seven to eight medications daily
(31). As nursing homes in the United States assume the role of a "post-
acute" care provider, the clinical complexity of the population served
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increases, making it even more important to provide solid grounds for
rational pharmaco-therapy in this setting.

The purpose of this paper is to introduce the Systematic Assessment of
Geriatric drug use via Epidemiology (SAGE) database, a newly available
resource for research on outcomes in long-term care (32,33). In addition,
we describe the changing case-mix and therapeutic approaches in the U.S.
nursing home population between 1992 and 1994. Finally, we present a
specific example of the relationship between treatments received and
functional outcomes experienced by a subset of patients with congestive
heart failure.

Methods

Since 1991 a uniform data collection instrument, the Resident Assessment
Instrument and its Minimum Data Set (MDS), has been in place in all
Medicare/Medicaid certified U.S. nursing homes (34). Between 1992 and
1994, the 1,492 facilities of Kansas, Maine, Mississippi, New York and
South Dakota participating in the Health Care Financing Administration's
(HCFA) Nursing-Home Case-Mix and Quality Demonstration project, have
computerized MDS assessments, paving the way to the creation of a
national database.

The SAGE Database
The SAGE database is a population-based data set which cross-links
different data sources (32,33). It contains MDS data on all patients of all
the facilities participating in HCFA's project. In addition to assessment
information, the SAGE database contains data on all drugs consumed,
coded using the National Drug Code (NDC) system. We have matched these
data with Medicare claims from the MEDPAR files and integrated them
with facility data from the On-line Survey and Certification Automated
Record (OSCAR), and with contextual information assembled at the county
level from the Area Resource File. The data elements have been shown to
have good validity and reliability (35) and to be suitable for research
purposes (36-38).

MDS Data
All residents had a complete MDS assessment within 14 days following
admission; an additional MDS was completed 30 days post-admission and
quarterly thereafter. A complete reassessment was required annually and
whenever there was a significant change in the resident's clinical condition.
The MDS used contained over 300 data elements, including demographic
variables, the presence of advanced directives, and numerous clinical items
ranging from physical and cognitive status to the list of diagnoses (39). An
extensive array of symptoms, syndromes and treatments being provided
was also coded as well as indicators describing behaviour, mood, and
involvement in activities.
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Multiple tests of the inter-rater reliability of MDS items following
assessment training have found the average weighted Kappa to exceed .7,
with virtually all MDS items exceeding .6 and most of the functional and
cognitive elements having Kappa values of .8 or higher (34,40-42). A
10-state evaluation of the implementation of the MDS in U.S. nursing
facilities revealed that 23 different MDS items corresponded to the assess-
ment items independently completed by research nurses in 84 per cent of
the over 2,000 residents studied (43). The MDS has improved the accuracy
and comprehensiveness of nursing home data, and has provided a sensitive
measure of residents' functional improvement over time (44,45).

Several summary scales (see Table 1) have been extracted from the
MDS, examining Activities of Daily Living (ADL), cognitive performance
(CPS), mood status, behavioural problems, social engagement, communi-
cation, nutrition indices, mobility, and urinary incontinence (46-53). The
validity and reliability of these summary scales have been documented in
comparison with research instruments and other criteria (54—56). MDS
summary scales have been observed to be sensitive to change over a
six-month period and to predict mortality and hospitalization (44-46,57).
Performance in physical function was expressed with a five-item, six level
ADL (Activities of Daily Living) scale. This scale is based on residents'
dependency in the areas of dressing, eating, toileting, bathing, locomotion,
transferring and incontinence. In addition, RUG-III group can be been
derived from the MDS (58). This measure has been related to residing in
an Alzheimer unit and to the amount of time therapists spend with
residents (59).

Drug Data
Staff completing the MDS coded the drugs used into a list of some 10,000
NDCs included in the MDS instruction manual present at virtually all
stations in all nursing homes (39). For codes not included in the manual,
staff relied upon the Physicians' Desk Reference Book (Medical Economics,
Washington, D.C.). Nurses collected data on up to 18 different drugs
consumed by each patient in the seven days preceding MDS assessment.
Information included brand/generic name, strength, frequency, dose and
route of administration, and whether prn or standing. We used the MediS-
pan system to translate NDC codes into therapeutic classes and subclasses
(60). The drug identifier contained in MediSpan is a 14-character code
consisting of a hierarchy of seven subsets, each providing increasingly more
specific information about a drug product.

Medicare Data
Data on health services utilization were obtained by linking unique indi-
viduals with MDS data to Medicare files (35). We tested the match on over
70,000 unduplicated individuals who had at least one assessment in three
states (Maine, Mississippi and South Dakota). A legitimate Medicare
number was present in 73 per cent of individuals, and for the remaining
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individuals 65 years and over we verified a match based on Social Security
number, birth date and gender. This effort yielded a total of over 87 per
cent of older persons matched to Medicare eligibility files. In addition to
data from the basic files (e.g., residence, HMO status, vital status), we
extracted information (e.g., dates of service, diagnoses, procedures and
reimbursements) pertaining to all hospitalizations.

OSCAR Data
The SAGE data base includes a longitudinal file on all the certified
facilities derived from the annual surveys done by the states following
HCFA guidelines (61). The OSCAR archive contains: 1) information on the
deficiencies found by survey inspectors; 2) ownership, structural and
staffing information completed the day of the inspection; and 3) a profile
of the home's residents. Ninety-six per cent of the 1,492 MDS facilities are
linked to a year-matched OSCAR archive based upon the facility ID and
the state. These facility level data are available for all nursing homes for
the period 1992 through 1998, so each resident assessment can be matched
to the facility level indicator pertaining to the year in which the assessment
was done. These data have been used extensively to examine the effects of
ownership, staffing and resident mix on various measures of quality,
efficiency and managerial innovation (62,63). Finally, the OSCAR data
have also been merged with the most recent version of the Area Resource
File, to add contextual information (64).

Analytic Approach
To show a preliminary analysis of a pharmacoepidemiologic question, we
focus on the pharmacotherapy of a prevalent condition in U.S. nursing
homes, congestive heart failure (CHF). In particular, we focus on the utility
of ACE-inhibitors. Although landmark clinical trials have demonstrated
the usefulness of reducing morbidity and mortality owing to CHF, elderly
people were systematically excluded from these trials. The sample included
all the residents aged 65 years and over (n = 68,670) at the time of their
first assessment in any nursing home in Maine, Mississippi and South
Dakota from 1992 to 1994. Admission cohorts in each year were compared
to characterize clinical and treatment differences including selected
classes of drugs and other treatments.

Subsequently, we identified residents with an MDS diagnosis of conges-
tive heart failure receiving a diuretic as a standing prescription. In order
to estimate trends in pharmacologic treatment that might have occurred
between 1992 and 1994, we calculated, at the aggregate level, the propor-
tion of CHF patients receiving digoxin or ACE-inhibitors at each quarterly
assessment. Variation in the adoption of ACE-inhibitors was explored
looking at the proportion of CHF patients on such drugs. Based upon
preliminary analysis of the distribution range, we categorized five levels
of progressively more prevalent ACE-inhibitors use, from no use to over 30
per cent use. The unit of analysis was facility and year of MDS assessment.

https://doi.org/10.1017/S0714980800013908 Published online by Cambridge University Press

https://doi.org/10.1017/S0714980800013908


Observational Drug Studies in Older Persons La Revue canadienne du vieillissement 73

Table 2
Principal characteristics of the entire study sample (n = 68,670)

Per cent

Mean Age (years ± SD) 83.1 ± 7.9

Female 72.1

Race
White 87.7
African-American 10.6
Other 1.7

Marital Status
Married 21.1
Widowed 63.5

Admission from
Acute hospital 50.7
Nursing home 11.1
Private house 30.2

Physical function (ADL score)
Normal (ADL 0,1) 17.8
Moderate impairment (ADL 2,3) 48.6
Severe impairment (ADL 4,5) 33.7

Cognitive performance (CPS score)
Normal (CPS 0,1) 39.0
Moderate impairment (CPS 2-4) 40.1
Severe impairment (CPS 5,6) 20.9

No. of diagnoses (mean ± SD) 3.3 ±1.9

Principal Diagnostic categories
Cardiovascular 63.7
Neurological 58.2
Musculoskeletal 28.2
Metabolic 17.8
Pulmonary 16.3
Cancer 8.5

No. of drugs (mean ± SD) 6.1 ± 3.4

Principal drug classes
Cardiovascular 59.8
Gastro-intestinal 57.2
Psychotropic* 48.6
Analgesics 34.2
Nutritional 28.7
Pulmonary 17.0
Metabolic 12.5

* anxiolytics, antidepressants, antipsychotics, hypnotics, anticonvulsants, antiparkinsonians

We then constructed a longitudinal file including all CHF patients with
at least three consecutive MDS assessments in a six-month period. Pa-
tients were subsequently classified based on whether, in addition to a
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diuretic, they were receiving either 1) digoxin, 2) an ACE-inhibitor or 3)
both. We then estimated the proportion of patients who declined over time
in physical function, as indexed by loss of one ADL level or more on a
six-level scale. This analysis was stratified based on baseline ADL level
and total number of other medications. Patients were grouped in two
distinct functional classes: ADL 0-2 and ADL 3,4; patients in the worst
functional class (ADL 5) were excluded since they could not decline. Also,
patients were stratified according to the total number of drugs consumed
daily: 1-5, 6-10, and over 10 drugs.

To test the effect of each drug class on ADL decline, we calculated the
Mantel-Haenszel stratified effect measure for the total stratified analysis
and calculated 95 per cent confidence intervals around the estimated rate
of decline. These analyses were adjusted for age and the total number of
diagnoses. We considered the effect of selective attrition by varying the
assumptions regarding what happened to residents with no follow-up. All
analyses were performed with SAS (version 6.12, Cary, NC).

Results

The principal characteristics of the study population are illustrated in
Table 2. About 50 per cent of patients (n = 35,861) were already residents
at the time MDS data collection began, while 32,809 patients were newly
admitted between 1992 and 1994. The mean age was 83.H7.9 years (range:
65-112), and patients were predominantly females (72.1%) and of white
race (87.7%). Nearly 18 per cent of residents were independent in feeding,
dressing and transfer (ADL 0,1), while 34 per cent were highly or totally
dependent (ADL 4,5). Thirty-nine per cent of residents scored 0 or 1 on the
Cognitive Performance Scale, which corresponds to a MMSE score 20.

The average number of medical diagnoses was 3.3±1.9; few patients (4%)
did not have diagnoses coded, but nearly 15 per cent of patients had six or
more clinical conditions. The average number of drugs, excluding prn
prescriptions, was 6.1±3.4. While a small proportion of patients was not on
active pharmacologic treatment, nearly a quarter were receiving 10 or
more different drugs.

Table 3 compares the characteristics of the patients newly admitted.
From 1992 to 1994, residents mean age decreased (82.5±7.8 vs 81.8±7.7
years), the female-to-male ratio progressively increased, and the percent-
age of African-American institutionalized almost doubled. In 1994 patients
were more often admitted upon discharge from acute hospitals (66% vs 58%
in 1992; p < .001), and there was a parallel reduction of admissions from
private homes. We observed a steadily reduced rate of admission of pa-
tients who were less ADL-dependent (ADL 0,1:19% in 1992 vs 14% in 1994;
p < .001).

The increased acuity of newly admitted residents was suggested by the
substantial increase in use of specific therapies, treatments, and nursing
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Table 3
Principal characteristics of patients newly admitted by year

Mean Age (years ± SD)

Female

Race
White
African-American
Other

Marital Status
Married
Widowed

Admission from
Acute hospital
Nursing home
Private house

Physical function (ADL score)
Normal (ADL 0,1)
Moderate impairment (ADL 2,3)
Severe impairment (ADL 4,5)

Cognitive performance (CPS score)
Normal (CPS 0,1)
Moderate impairment (CPS 2-4)
Severe impairment (CPS 5,6)

No. of diagnoses (mean ± SD)

Principal Diagnostic categories
Cardiovascular
Neurological
Musculoskeletal
Metabolic
Pulmonary
Cancer

No. of drugs (mean ± SD)

Principal drug classes
Cardiovascular
Gastro-intestinal
Psychotropic*
Analgesics
Nutritional
Pulmonary
Metabolic

* as in Table 2

1992
(n = 6,288)

82.5 ± 7.8

66.9

91.2
6.6
2.2

25.8
59.7

58.0
7.5

25.9

19.4
54.7

25.9

46.9
40.2
12.9

3.2 ±1.8

62.4
52.3
24.5
17.5
18.9
11.4

6.0 ±3.3

60.2
54.4
43.2
34.8
24.9
15.5
12.0

1993
(n = 11,841)
Per cent

82.2 ± 7.6

67.8

89.2
8.9
1.9

26.6
60.1

61.0
6.1

24.9

15.5
56.9
27.6

45.6
41.3
13.1

3.4 ±1.9

65.5
53.9
25.6
18.9
20.4
12.0

6.2 ±3.7

59.9
52.8
43.9
33.3
24.9
16.4
13.2

1994
(n = 14,680)

81.8±7.7

68.2

87.4
10.9
1.7

26.7
59.8

65.8
5.2

21.6

14.3
58.5
27.3

45.7
40.1
14.1

3.5 ±1.9

67.0
53.0
25.3
20.5
21.7
12.1

6.5 ±3.5

60.4
52.0
44.9
34.3
25.3
16.7
14.1
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Table 4
Nursing care, treatments and

Surgical wound care
Indwelling catheter
Feeding tubes
Parenteral nutrition
Injections
Intravenous medications
Transfusions
Oxygen use / Respirator
Tracheal suction / aspiration
Dialysis
Speech therapy
Occupational therapy
Physical therapy
Respiratory therapy

therapies of the patients newly admitted by year

1992
(n = 6,288)

13.5
11.4

3.3
0.3

16.2
6.7
1.1
9.1
0.9
0.3
2.7
8.3

25.4
0.6

1993
(n = 11,841)
Per cent

15.6
12.3

4.4
0.5

17.0
7.5
1.3
9.8
1.2
0.5
5.9

14.6
32.6

1.1

1994
(n = 14,680)

19.7
13.0

5.3
1.2

19.4
9.6
1.4

11.7
1.3
0.6
7.7

23.2
42.8

1.7

care, as shown in Table 4. For example, the use of IV medications increased
by 40 per cent in three years (from 6.7% in 1992 to 9.6% in 1994; P < .001),
oxygen use by 29 per cent (from 9.1% to 11.7%; p < .001), transfusions by
27 per cent, and care for surgical wounds also increased substantially (from
13.5% to 19.7%; p < .001).

We evaluated the changes in the rate of digoxin and ACE-inhibitor use
among residents with CHF already receiving a diuretic. Across quarterly
assessments of digoxin use decreased progressively (from 48% to 42% of
users), although slowly; in contrast, the use of ACE-inhibitors increased
steadily (from 14% to 20% of users). States did not show a consistent
pattern; there was a slight increase in digoxin use in Maine and virtually
no increase in ACE-inhibitors use in South Dakota.

The figure illustrates the facility variation in the adoption of ACE-in-
hibitors for the treatment of CHF patients already receiving a diuretic.
Whereas in 1992 only a quarter of the facilities had more than 30 per cent
of their CHF patients treated with ACE-inhibitors, by 1994 this was true
for about 50 per cent of facilities, suggesting greater diffusion of this
treatment. Yet, even in 1994, in over 25 per cent of the facilities not a single
CHF patient was receiving an ACE-inhibitor.

Table 5 presents the results of the longitudinal analysis restricted to
16,148 CHF patients (mean age: 86.7±11.2 years), 58 per cent of whom
were on digoxin, 18 per cent on an ACE-inhibitor, and 24 per cent who
received a combination of digoxin and ACE-inhibitor. After adjusting for
age, baseline ADL level, number of diagnoses, and number of drugs, the
hazard ratio of ADL decline associated with the use of digoxin alone was
1.1 (1.02-1.17, 95% CI) and that associated with using ACE-inhibitors
alone was 1.1 (1.0-1.18, 95%CI). While these findings are statistically
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significant, they may not be clinically relevant. Stratified analyses re-
vealed that among patients consuming one to five drugs, regardless of
baseline ADL level, those receiving both digoxin and ACE-inhibitors de-
clined significantly less than did patients on single drug treatment. On the
other hand, residents consuming six to 10 drugs experienced the same rate
of decline regardless of therapy type. Residents with poor ADL at baseline
who were receiving more than 10 drugs, declined significantly more if on
digoxin alone relative to either ACE-inhibitors alone or the two drugs in
combination.

Discussion

The findings of our study are relevant in several respects. First, they
indicate that U.S. nursing homes are indeed experiencing a clear shift
toward the care of a hospital-discharged population needing acute nursing
care and special therapies and treatments. In addition, it is apparent that
while patients entering nursing homes are more medically complex, they
are also more likely to be only moderately compromised in ADL and
relatively intact in cognitive function. These are patients likely to return
home after rehabilitation. Patients with cancer or chronic obstructive
pulmonary disease instead are under-represented because of the associ-
ated high mortality rate. On the other hand, patients with chronic degen-
erative neurological and musculo-skeletal conditions are frequently
encountered. These are conditions for which a slow but progressive dete-
rioration is expected. All these differences reflect the existence of three
broad classes of patients: those with complex medical conditions dis-
charged to nursing home to die, those admitted for short-term rehabilita-
tion, and those who become long-stay residents.

Consistent with previous work (65-67), we were able to document that
some changes are occurring in the pharmacological management of con-
gestive heart failure. Yet, despite the fact that several trials have shown
the benefit of ACE-inhibitors in terms of morbidity and mortality (68-70),
their use increased less than might have been expected in our population
(71,72). Furthermore, our data reveal substantial variation in the adoption
of more recent and appropriate treatments strategies. This is similar to
what has been observed in hospital and ambulatory practices (73,74).
Several possible explanations can be proposed. These findings could be
accounted for by a slow diffusion of new clinical evidence, as documented
in many areas, particularly in the treatment of older persons. However, it
is likely that pharmaceutical promotion practice and regional market
strategies also have a great impact.

Our finding that patients with CHF and fewer co-morbid conditions
decline less in physical functioning if treated with a combination of digoxin
and ACE-inhibitors, suggests that use of these drugs should be more widely
adopted. Evidence of ACE-inhibitors being under-used in nursing home
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residents matches both in-hospital patients and community-dwelling indi-
viduals where age along with worse renal function and left ventricular
diastolic dysfunction were inversely related to ACE-inhibitor use
(71,72,75).

While tantalizing, these results also point to the lack of information on
critical issues such as importance of patient mix, aggressiveness of phar-
macologic regimens, relevance of non-traditional outcomes and of per-
ceived quality of life of elderly patients, most of whom will spend some time
in a nursing home. Although referred to as the time bomb (76), the aging
population has attracted very little research attention. The resulting
paucity of information on the people most likely to use medications has led
some authors to question the generalizability of the trials that provide the
evidence in evidence-based medicine (20,77).

RCTs including elderly patients, the gold standard for generating evi-
dence-based medicine, have been elusive, and the need for alternative
sources of data to complement the information derived from clinical trials
has long been recognized in geriatrics (78,79). Several authors have re-
cently emphasized the importance of observational studies to address the
multifaceted problems of an elderly population (23-25). Unlike RCTs,
observational studies evaluate outcomes of medical intervention in clinical
practice, i.e. there is no randomization to treatment, they involve an
unselected population, and the outcomes reflect true compliance with
treatment/intervention. Questions such as, how a drug compares to the
next available therapy and how the drug's use in the real world (effective-
ness) compares to its use in clinical trials (efficacy) are of critical impor-
tance in the care of elderly patients (80).

Using observational study designs to complement RCTs relies on the
availability of large, high quality, clinical databases (21,22). Such data-
bases must include individual patients data on all consecutive cases, use
standard definitions of conditions and outcomes, ensure data are complete
and include all cogent clinical characteristics (i.e. severity of symptoms,
illness, comorbidity, and other clinical nuances) likely to affect outcome.
In addition, the research and audit potential of clinical databases is greatly
enhanced by linking to other databases, like census data, that allows
evaluation of the geographical and contextual information.

In this respect, the present study demonstrates that the SAGE database
is a powerful, new resource for conducting outcome research among older
people living in long-term care facilities. The wealth of information it
contains enables investigations of the relationship between treatments
and clinical or functional outcomes that have not been possible before. As
such, the SAGE or similar databases may be relevant to scientists, clini-
cians and regulators.

Well-designed and carefully conducted observational studies can be
used to supplement information derived from RCTs, and to determine the
effectiveness of specific treatments amongst people excluded from these

https://doi.org/10.1017/S0714980800013908 Published online by Cambridge University Press

https://doi.org/10.1017/S0714980800013908


Observational Drug Studies in Older Persons La Revue canadienne du vieillissement 81

trials. In addition, observational studies can elucidate the more appropri-
ate treatments for diverse types of patients. Finally, observational studies
can serve to explore hypotheses that could then stimulate the conduct of a
specific controlled trial.

These data may also be useful for regulators and ultimately consumers
and their advocates since they could form the basis for internal quality
assurance and quality improvement programs (81,82). For example, the
population-based approach is central to the disease management philoso-
phy. The basic premise behind disease management is that it is possible
to develop and implement a system of care that improves health outcomes
and possibly reduces costs. Along these lines, HCFA is currently beginning
to test rudimentary versions of such quality indicators to guide the regu-
latory survey process, but using these data to focus on clinical practice
could have real utility to the facilities and ultimately to their residents (83).

Nonetheless, the use of large databases may be problematic as data are
often collected for administrative purposes. Data may be inaccurate, with
estimates of reliability and validity unknown (84). Yet, recent data justify
some optimism in this respect (85).

Finally, administrative databases may not be sufficiently detailed for
accurate risk adjustment when examining variations in outcomes. The
validity of MDS itself and the use of MDS data for research and policy
purposes have been questioned (86,87). Inter-rater and test-retest reliabil-
ity trials have demonstrated that facility staff can produce research quality
data, when systematically trained. However, in practice, facilities probably
differ in their commitment to ensuring that staff adhere to the assessment
protocols. Nonetheless, MDS has been judged to provide the most compre-
hensive and sophisticated assessment instrument to assure care plan
responsive to the needs of elderly patients (88,89). An additional advantage
derives from its potential cross-national applicability that could generate
a common set of standard measures (90,91).

In addition, methodological problems inherent in observational study
designs including confounding are of concern (25). However, unlike many
studies that use large cross-linked claims data, the SAGE database pro-
vides information on many potential confounders including socio-demo-
graphic variables, indices of functional status and disease severity, as well
as measures of comorbidity.

Finally, facility variation may confound any associations studied with
these data (92), and outcomes experienced could also be influenced by
variation in data quality. However, having multiple facilities may help
overcome this bias since facility data provide a source of variation unre-
lated to patient characteristics and methodologies could be applied which
rely on hierarchical models of analysis (93).

In conclusion, researchers can explore certain clinical issues much more
thoroughly and efficiently by using large databases. Specific epidemiologic
studies would be impossible without the fertile data in these population-
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based electronic data sets. It is imperative that we learn to better utilize
large databases collected for billing and other administrative functions.
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