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ACOVE

Assessing Care of Vulnerable Elders: Methods for Developing

Quality Indicators

Paul G. Shekelle, MD, PhD; Catherine H. MacLean, MD, PhD; Sally C. Morton, PhD; and Neil S. Wenger, MD

Quality of care can be measured by using ecither
processes or outcomes. Each method has its
strengths and limitations (1). With the concurrence of
the Assessing Care of Vulnerable Elders (ACOVE) Pol-
icy Advisory Committee (2), we chose to assess the care
of vulnerable elders by using processes rather than out-
comes. We did so because 1) processes are a more effi-
cient measure of quality; 2) for most conditions there
are insufficient information in the medical record and a
paucity of validated models to adequately adjust out-
comes for differences in case mix between providers; and
3) ultimately, processes of care are amenable to direct
action by providers.

To be a valid measure of quality, a health care pro-
cess must be strongly linked to an outcome that is im-
portant to patients. Ideally, high-quality published stud-
ies would link performance of all such processes to
outcomes; however, few health care processes are sup-
ported by high-quality evidence (3). Even when a pro-
cess is supported by strong evidence from randomized
clinical trials, the inclusion and exclusion criteria of the
clinical trials leave the evidence directly applicable to
only a narrow group of patients (4, 5). This is particu-
larly true for vulnerable elders, who are typically ex-
cluded from clinical trials (6). Therefore, as we devel-
oped the ACOVE quality indicators, we used expert
opinion to interpret the available evidence for applica-
bility to vulnerable elders. Our methods entailed a liter-
ature review and several levels of expert opinion (Figure),
which we explain in detail.

MEeTHODS
Development of Draft Process Indicators

For each ACOVE condition that we selected for
quality improvement in vulnerable elders (2), we iden-
tified a content expert, who worked as a team with an-
other project member knowledgeable about systematic
reviews and quality indicator development. Together,
the content expert and project member developed po-

tential quality indicators from existing guidelines, review
criteria, and expert opinion.

Because practice guidelines and existing quality in-
dicators are seldom referenced in the traditional scien-
tific databases, we used various search strategies to locate
these materials. In addition to searching MEDLINE, we
searched the following sources: CONQUEST 1.1 (A
Computerized Needs-Oriented Quality Measurement
Evaluation System) (7); DEMPAQ: A Project to De-
velop and Evaluate Methods to Promote Ambulatory
Care Quality (8); Directory of Clinical Practice Guidelines
(9); Guide to Clinical Preventive Services (10); HEDIS
3.0: Health Plan Employer Data and Information Set
(11); National Guideline Clearinghouse (12); National
Library of Health Care Indicators (13); and The Medical
Outcomes ¢ Guidelines Sourcebook (14).

We also hand searched the tables of contents of all
issues of The Journal of the American Medical Association
and Medical Care published April through November
1998 for relevant practice guidelines and quality indica-
tors. Furthermore, we requested practice guidelines and
quality indicators from the following agencies and orga-
nizations: Administration on Aging (AOA); Agency for
Health Care Policy and Research (AHCPR)—now
known as Agency for Healthcare Research and Quality
(AHRQ); Centers for Disease Control and Prevention
(CDC); Department of Health and Human Services
(DHHS); Department of Veterans Affairs; Foundation
for Accountability (FACCT); Health Care Financing
Administration (HCFA); HCFA/Connecticut Peer Re-
view Organization; Joint Commission on Accreditation
of Healthcare Organizations (JCAHO); National Com-
mittee for Quality Assurance (NCQA); and National
Institutes of Health (NIH).

By using the quality indicators identified through
this process, as well as using expert opinion and existing
guidelines, the content expert developed 20 to 30 pre-

liminary quality indicators for further review. Potential in-
dicarors were constructed in an [IFTHEN—BECAUSE
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Figure. Assessing Care of Vulnerable Elders (ACOVE)
method for developing quality indicators for vulnerable
elders.

22 conditions for quality improvement
Identify content expert(s) for each condition
l
Develop draft of quality indicators
Send draft of quality indicators to peer review
Systematically review evidence for link between process and outcomes
l

Send systematic review to peer review

Formally assess validity of quality indicators with a multidisciplinary
expert panel by using systematic review and opinion

Review entire set of quality indicators with ACOVE Clinical Committee

Final ACOVE quality indicators

format: IF refers to the clinical characteristics that de-
scribe persons eligible for the quality indicator; THEN
indicates the actual process that should or should not be
performed; and BECAUSE refers to the expected health
impact if the indicator is performed. For example, IF a
vulnerable elder has heart failure with an ejection frac-
tion of 40% or less, THEN an angiotensin-converting
enzyme (ACE) inhibitor should be offered BECAUSE
treatment with ACE inhibitors improves longevity.

We circulated this initial set of potential quality in-
dicators to other clinical experts for their review. On the
basis of reviewers’ comments, we narrowed down the
initial set to the 10 to 25 most promising indicators for
future development.

Review of Scientific Literature
Next, we assessed the published evidence supporting
a link between the process specified in each quality in-
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dicator and patient outcomes. To do so, we performed a
systematic review on each quality indicator by using the
essence of the Cochrane Collaboration’s methods
(15)—except that we used a single reviewer to screen
and assess studies.

With the assistance of a reference librarian, we elec-
tronically searched MEDLINE, EMBASE, The Coch-
rane Database of Systematic Reviews, HealthSTAR,
Ageline, and other specialized databases on a condition-
specific basis by using keywords and free-text terms to
identify potentially relevant studies. For most condi-
tions, the searches were not restricted by language.

The content expert reviewed the retrieved citations
by using a three-step process: First, the titles were re-
viewed for possibly relevant studies; the abstracts associ-
ated with the titles that passed the first round of screen-
ing were then reviewed; and, finally, the full articles of
abstracts that passed the second round of screening were
reviewed. Abstracts and articles were not masked for
review. To be accepted, titles and abstracts had to con-
tain information indicating that the full article probably
reported evidence on the potential relationship between
the process in question and better outcomes in humans.
We excluded animal studies, letters, review articles, and
other articles that did not report original data.

In reviewing full articles, we gave priority to evi-
dence from studies with the strongest designs that were
relevant to the potential quality indicator being exam-
ined. In general, this meant that we chose randomized
clinical trials for questions about the efficacy or effec-
tiveness of interventions and prospective cohort studies
to answer questions about risk or prognosis. We consid-
ered such evidence to be direct evidence, and we judged
direct evidence in elderly persons to be the strongest
level of evidence available.

In the absence of direct evidence in elderly persons,
we performed searches for direct evidence in other
groups. Indirect evidence—that from less rigorous de-
signs—in elderly or nonelderly persons was reviewed if
the available direct evidence was insufficient. When
both direct evidence and indirect evidence were lacking,
we included the statements of authoritative bodies (for
example, specialty societies, National Institutes of Health
consensus development conferences, or Agency for Health
Care Policy and Research practice guidelines).

After reviewing all of the relevant articles, the con-
tent expert prepared a monograph detailing each of the
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quality indicators and summaries of the evidence sup-
porting them. This monograph was sent to one or more
peer reviewers, who were asked to assess the quality of
the monograph according to the following guidelines: 1)
Is the review complete in terms of both the proposed
quality criteria and the evidence? 2) Is the review fair
(that is, is the presentation of the evidence unbiased)?
The authors subsequently revised the monographs on
the basis of reviewers’ comments in a manner analogous
to the response to a critique of a journal article: Each
comment was addressed in turn, and the author pro-
vided an appropriate revision or stated the reason why
he or she believed that no revision was indicated.

Expert Panels

We convened two multidisciplinary groups, each
composed of 12 clinical experts, to interpret the sup-
porting evidence detailed in the monographs and to se-
lect quality indicators for further consideration. Each
panel of experts considered a separate set of ACOVE
conditions. Table 1 lists the members of the panels and
the conditions they considered.

To assess the expert opinions of the panelists, we
used a modified version of the RAND/UCLA Appropri-
ateness Method (16, 17). In brief, the method entails
two rounds of anonymous ratings on a risk—benefit scale
ranging from 1 to 9 and a face-to-face group discussion
between rounds. Each panelist has equal weight in de-
termining the final ratings. The reproducibility of the
RAND/UCLA Appropriateness Method is consistent
with that of well-accepted diagnostic tests, such as the
interpretation of coronary angiography and screening
mammography (18). It also has content, construct, and
predictive validity (5, 17, 19, 20).

In this application of the method, we sent each pan-
elist the proposed quality indicators and the relevant
condition-specific monographs. We asked the panelists
to assess the validity of each proposed indicator on a
scale of 1 t0 9, in which 1 was “definitely not valid” and
9 was “definitely valid.” We considered an indicator to
be valid if 1) adequate scientific evidence or professional
consensus supported a link between the process specified
by the indicator and a health benefit to the patient; 2) a
physician or health plan with high rates of adherence to
the indicator would be considered a higher-quality pro-
vider; and 3) the physician or health plan influenced a

www.annals.org
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Table 1. ACOVE Expert Panels*

Expert Panel 1
ACOVE conditions

End-of-life care

Falls and mobility disorders
Hospital care

Hearing impairment
Malnutrition

Osteoarthritis
Osteoporosis

Pain management
Pressure ulcers

Urinary incontinence

Panelists

Richard M. Allman, MD

Janet A. Cunningham, MD, MPH
Walter H. Ettinger Jr., MD

Marc C. Hochberg, MD

John W. House, MD

Expert Panel 2

ACOVE conditions
Dementia
Depression
Diabetes mellitus
Heart failure
Hypertension
Ischemic heart disease
Pharmacologic management
Pneumonia and influenza
Screening and prevention
Stroke and atrial fibrillation
Vision impairment
Panelists
Caroline S. Blaum, MD
Barry J. Cusack, MB
Bruce H. Dobkin, MD
Mark A. Grunwald, MD
Paul P. Lee, MD

Kenneth W. Lyles, MD
Douglas K. Miller, MD
Cynthia D. Mulrow, MD, MSc
Robert M. Palmer, MD
Robert A. Pearlman, MD

MNeil M. Resnick, MD

Mary E. Tinetti, MD

Lewis A. Lipsitz, MD
Christopher M. O'Connor, MD
David B. Reuben, MD

Charles F. Reynolds 3rd, MD
Donald D. Tresch, MD

Peter J. Whitehouse, MD
Thomas T. Yoshikawa, MD

*ACOVE = Assessing Care of Vulnerable Elders.

majority of factors that determine adherence to the in-
dicator (such as smoking cessation).

Each panelist was instructed to rate each potential
quality indicator for validity and return the ratings to us
before the face-to-face meeting. We prepared summaries
of these ratings for distribution at the panel meeting. At
the face-to-face panel meeting, each quality indicator
was discussed in turn; the discussion focused on the
evidence (or lack thereof) supporting or refuting the in-
dicator, and the prior rankings of the panelists. Panelists
had in front of them the summary of the panel’s first-
round ratings and a confidential reminder of their own
previous rating. Panelists were encouraged to bring any
relevant published information that the monographs
had omitted, and in the few cases in which panelists did
so, the information was discussed in turn. In several
cases, the indicators were reworded or otherwise clarified
to better fit clinical judgment.

After the discussion, each indicator was reranked for
validity. Analysis of the final-round rankings was similar
to that used in past applications of the RAND/UCLA
Appropriateness Method (17, 21). We used the median
panel rating and measure of dispersion to categorize the
validity of the indicators. We considered disagreement
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Table 2. Proposed and Accepted Indicators, according
to Condition*

ACOVE Condition Accepted/Proposed Indicators,
n/n (%)
Continuity of care 13/15 (87)
Dementia 14/30 (47)
Depression 17/32 (53)
Diabetes mellitus 10/15 (67)
End-of-life care 14/21 (67)
Falls and mobility disorders 6/10 (60)
Hearing impairment 6/10 (60)
Heart failure 14/19 (74)
Hospital care 9/23 (39)
Hypertension 8/18 (44)
Ischemic heart disease 13/18 (72)
Malnutrition 8/14 (57)
Medication management 12/16 (75)
Osteoarthritis 11/18 (61)
Osteoporosis 9/24 (38)
Pain management 7017 (41)
Pneumonia and influenza 11/17 (65)
Pressure ulcers 11/16 (69)
Screening and prevention 8/15 (53)
Stroke and atrial fibrillation 10/29 (34)
Urinary incontinence 10/17 (59)
Vision impairment 15/26 (58)
Total 236/420 (56)

*ACOVE = Assessing Care of Vulnerable Elders.

among a panel to occur when at least three members of
a panel judged the indicator to be in the highest tertile
of validity (the indicator received a rating of 7, 8, or 9)
and three members rated the indicator to be in the low-
est tertile of validity (rating of 1, 2, or 3) (17). All

indicators with panel disagreement were rejected.

Review of the Entire ACOVE Indicator Set

Because each expert panel considered only a subset
of the ACOVE conditions and necessarily focused on
individual indicators within those conditions, we sent
the entire set of indicators and conditions for yet an-
other round of review, this time focusing on the set of
indicators as a whole. We asked our Clinical Committee
(2) to review all of the indicators with a median validity
rating of 7 or greater (without disagreement) and to
assess whether these indicators should be modified or
deleted. We also asked the Clinical Committee to briefly
reconsider all of the rejected indicators.

The Clinical Committee discussed each indicator in
turn at a face-to-face meeting and took explicit yes-
or-no votes on any proposed changes to the indicator
set. The Clinical Committee made changes to a tortal of
24 indicators. During the same session, the committee

650[ 16 October 2001 | Annals of Internal Medicine | Volume 135 * Number 8 (Part 2)

also assessed and ranked the validity of indicators assess-
ing continuity of care; the process for assessing the con-
tinuity of care indicators was similar to that used earlier
by the two expert panels. (The continuity of care indi-
cators were created at the behest of the ACOVE Policy
Advisory Committee after the two expert panel meetings
had already taken place.)

The final set of indicators therefore resulted from an
initial set that was selected by content experts in the field
and subjected to a systematic literature review relating
the processes specified in the indicators to patient out-
comes. One multidisciplinary group of clinical experts
subsequently interpreted the evidence from the literature
review for relevance to vulnerable elders, and another
such group reviewed the final set of indicators for coher-
ence and content validity.

RESULTS

This process generated 420 potential quality indica-
tors that were presented to two expert panels for validity
assessment. The panels and the Clinical Committee ac-
cepted 236 of the indicators as valid. Within either
panel, members rarely disagreed on the validity of indi-
cators: Panel 1 disagreed on 8 indicators (4.7%), and
panel 2 disagreed on 9 indicators (3.8%). Table 2 shows
the number of indicators proposed and accepted, ac-
cording to condition. The number of accepted indica-
tors varied from 6 (for hearing impairment and for falls
and mobility disorders) to 17 (for depression).

Table 3 shows the number of accepted indicators by
the domain of care covered. Domains were defined as
screening, prevention, diagnosis, treatment, follow-up,
and continuity. Although the majority of accepted indi-
cators were in the diagnosis and treatment domains,
each domain had a minimum of 20 accepted indicators.

Table 4 shows the accepted indicators according to
medical intervention. The accepted quality indicators

Table 3. Accepted Indicators, according to Domain
of Care

Domain of Care Accepted Indicators, n (%)
Screening 21(9)

Prevention 40(17)

Diagnosis 50 (21)

Treatment 84 (36)

Follow-up 21(9)

Continuity 20(8)
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Table 4. Accepted Indicators, according to
Medical Intervention

Intervention Indicators, n (%)
Assistive device 5(@2)
Counseling 20(8)
Diet 4(2)
Physical examination 30(13)
Information continuity 24 (10)
History 29(12)
Laboratory test 12 (5)
Medication 68 (29)
Nursing procedure 6(3)
Referral 6(3)
Surgery 73
Complex testing or procedure 17 (@)
Visit to physician 1(0.4)
Exercise 7(3)

cover 14 categories of intervention, ranging from exer-
cise and the use of assistive devices to more commonly
assessed categories, such as physical examinations, med-
ication, and surgery.

Although more than 40% of the proposed indica-
tors were not accepted by the expert panels, this does
not imply that these processes do not represent good
care. Indicators could be rejected for several reasons,
including insufficient evidence linking the proposed in-
dicator with improvements in outcomes; the existence of
so many “exceptions to the rule” among vulnerable el-
ders that specifying precisely which patients should or
should not be eligible was too difficult; the perception
that the data to score the indicator were too difficult to
collect; and a desire to keep the number of indicators
within manageable limits, meaning some indicators were
not included because their expected health benefits were
small relative to other accepted indicators. A complete
set of the indicators that were not accepted can be found
at www.acponline.org/sci-policy/.

Discussion

We present here an explicit method for developing
process quality indicators for vulnerable elders based on
systematic literature reviews and several levels of expert
opinion. Indicators developed with this method covered
a range of domains and interventions in medical care.
These indicators, which are an explicit product of evi-
dence and opinion, should prove useful for evaluating
the care delivered to vulnerable elders.

www.annals.org

Methods for Developing Quality Indicators ACOVE

From the RAND Health and RAND Statistics Group, Santa Monica,
California; and the RAND Statistics Group, Veterans Affairs Greater Los
Angeles Healthcare System, and the University of California, Los Ange-
les, Los Angeles, California.

Acknowledgments: The authors thank the many RAND investigators
whose prior work contributed to the development of the quality assess-
ment methods, in particular, Elizabeth McGlynn, PhD, and the mem-
bers of the Quality Tools Project. They also thank Rena Hasenfeld for
developing and implementing the searches for guidelines and quality
indicarors.

Grant Support: By a contract from Pfizer Inc. to RAND for this project.
Dr. Shekelle is a Senior Research Associate of the Veterans Affairs Health
Services Research and Development Service.

Requests for Single Reprints: Paul G. Shekelle, MD, PhD, RAND,
1700 Main Street, Box 2138, Santa Monica, CA 90407-2138; e-mail,
shekelle@rand.org,

Current Author Addresses: Dr. Shekelle, MacLean, and Morton: 1700
Main Street, Box 2138, Santa Monica, CA 90407-2138.

Dr. Wenger: Department of Medicine, Division of General Internal
Medicine and Health Services Research, University of California, Los
Angeles, 911 Broxton Plaza, Los Angeles, CA 90095-1736.

References

1. Brook RH, McGlynn EA, Cleary PD. Quality of health care. Part 2: measur-
ing quality of care. N Engl ] Med. 1996;335:966-70. [PMID: 8782507]

2. Wenger NS, Shekelle PG. Assessing care of vulnerable elders: ACOVE project
overview. The ACOVE Investigators. Ann Intern Med. 2001;135:642-6.

3. U.S. Institute of Medicine Committee for Evaluating Medical Technologies in
Clinical Use. Assessing Medical Technologies. Washington, DC: National Acad-
emy Pr; 1985.

4. Califf RM, Pryor DB, Greenfield JC Jr. Beyond randomized clinical trials:
applying clinical experience in the treatment of patients with coronary artery
disease, Circulation. 1986;74:1191-4. [PMID: 3536148]

5. Shekelle PG, Chassin MR, Park RE. Assessing the predictive validity of the
RAND/UCLA appropriateness method criteria for performing carotid endarter-
ectomy. Int ] Technol Assess Health Care, 1998;14:707-27. [PMID: 9885461]
6. Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr, Albain KS. Under-
representation of patients 65 years of age or older in cancer-treatment trials.
N Engl ] Med. 1999;341:2061-7. [PMID: 10615079]

7. CONQUEST 1. 1 (Computerized Needs-Oriented Quality Measurement
Evaluation System). Rockville, MD: Agency for Health Care Policy and Re-
search. Available at www.ahrq.gov/qual/conquest.htm. Accessed on 1 February
1999.

8. Palmer RH. DEMPAQ: a Project to Develop and Evaluate Methods to Pro-
mote Ambulatory Care Quality: Final Report. Easton, MD: Delmarva Founda-
tion for Medical Care; 1994,

9. American Medical Association, Department of Practice Parameters. Directory
of Clinical Practice Guidelines: Titles, Sources, and Updates. Chicago: American
Medical Association; 1998,

10. U.S. Preventive Services Task Force. Guide To Clinical Preventive Services:
Report of the U.S. Preventive Services Task Force, 2nd ed. Baltimore: Williams
& Wilkins; 1996.

11. U.S. National Committee for Quality Assurance Committee on Performance

16 October 2001 | Annals of Internal Medicine | Volume 135 » Number 8 (Part 2) | 651




ACOVE | Methods for Developing Quality Indicators

Measurement. HEDIS 3.0: Health Plan Employer Data & Information Set/
Developed Under the Auspices of the Committee on Performance Measurement,
NCQA. Washington, DC: Narional Committee for Quality Assurance; 1997.
12. National Guideline Clearinghouse. Available at www.guideline.gov. Accessed
on 1 February 1999.

13. Joint Commission on Accreditation of Healthcare Organizations. National
Library of Healthcare Indicators. Health Plan and Network ed. Oakbrook Ter-
race, IL: Joint Commission on Accreditation of Healthcare Organizations; 1997.
14. Faulkner & Gray's Healthcare Information Center. The Medical Outcomes
& Guidelines Sourcebook: A Progress Report and Resource Guide on Medical
Outcomes Research and Practice Guidelines: Developments, Darta, and Docu-
mentation, Washington, DC: Faulkner & Gray; 1992,

15. Gourlay SG, Stead LF, Benowitz NL. Clonidine for smoking cessation.
Cochrane Database Syst Rev. 2000;CD000058. [PMID: 10796479]

16. Brook RH, Chassin MR, Fink A, Solomon DH, Kosecoff ], Park RE. A
method for the detailed assessment of the appropriateness of medical technolo-
gies. Int ] Technol Assess Health Care. 1986;2:53-63. [PMID: 10300718]

17. Brook RH. The RAND/UCLA appropriateness method. In: McCormick

65216 October 2001 | Annals of Internal Medicine | Volume 135 » Number 8 (Part 2)

KA, Moore SR, Siegel, R, eds. U.S. Agency for Health Care Policy and Research.
Office of the Forum for Quality and Effectiveness in Health Care. Clinical Prac-
tice Guideline Development: Methodology Perspectives. Rockville, MD: U.S.
Department of Health and Human Services, Public Health Service, Agency for
Health Care Policy and Research; 1994:59-70.

18. Shekelle PG, Kahan JP, Bernstein S], Leape LL, Kamberg CJ, Park RE.
The reproducibility of a method to identify the overuse and underuse of medical
procedures. N Engl | Med. 1998;338:1888-95. [PMID: 9637810]

19. Kravitz RL, Laouri M, Kahan JP, Guzy P, Sherman T, Hilborne L, et al.
Validity of criteria used for detecting underuse of coronary revascularization.
JAMA. 1995;274:632-8. [PMID: 7637144]

20. Selby JV, Fireman BH, Lundstrom RJ, Swain BE, Truman AF, Wong CC,
et al. Variation among hospitals in coronary-angiography practices and outcomes
after myocardial infarction in a large health maintenance organization. N Engl
] Med. 1996;335:1888-96. [PMID: 8948565]

21. Park RE, Fink A, Brook RH, Chassin MR, Kahn KL, Merrick NJ, et al.
Physician ratings of appropriate indications for six medical and surgical proce-
dures. Am ] Public Health. 1986:76:766-72. [PMID: 3521341]

www.annals.org





