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Objective: To identify potential risk factors for drug-related problemsin elderly nursing facility
residents, and to examine the prevalence of these risk factorsin three diverse nursing facility
popul ations.

Design: Survey and retrospective review of medical records.
Setting: Three North Carolina nursing facilities.

Interventions: A literature search was conducted to identify potential risk factors. A two-round survey
of 15 health care professionals with expertise in geriatrics established consensus by rating the potential
risk factors with afive-point Likert scale.

Main Outcomes: List of potential risk factors for drug-related problems; prevalence of potential risk
factors in nursing facility residents.

Results: Thirty-three potential risk factors for drug-related problems in elderly nursing facility residents
were identified. The expert panel agreed upon 18 selected risk factors. The most prevalent medications/
medication classes identified as risk factors were: (1) anticholinergics, (2) narcotic analgesics, and (3)
digoxin. The most prevalent patient characteristics identified as risk factors were: (1) six or more
chronic active medical diagnoses, (2) decreased renal function (estimated creatinine clearance < 50 ml/

min), and (3) low body massindex (< 22 kg/mz). Nearly 68% of the elderly nursing facility residents
examined had four or more risk factors.
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Conclusion: A consensus survey of experts can adequately identify potential risk factors that may place
elderly nursing facility residents at high risk for drug-related problems, and these risk factors are
prevalent.

Key Words. Drug-related problems, Risk factors, Elderly, Nursing facility, Prevalence.
Abbreviations Used: CI = confidence interval; LTCF = long-term care facility.

Consult Pharm: 1997:12:1103-11.

Medications play an important role in the cure, palliation, and prevention of disease. Although
medications provide benefit, they also expose patients to drug-related problems. Geriatric individuals are
frequent consumers of medications due to the high prevalence of chronic disease. The elderly may be at
particular risk for drug-related problems due to physiologic changes that occur with aging, multiple

concomitant diseases, and aloss of homeostatic reserve.’

Drug-related problems can be defined as "an undesirable patient experience that involves drug therapy

and that actually or potentially interferes with a desired patient outcome."? Drug-related problems may
include under-prescribing, improper drug selection, overdosage, adverse drug reactions, drug

interactions, and drug use without indicati on.? Undesired patient outcomes in the elderly may include
hospitalization, falls, functional decline, and changesin cognition.

It would be useful for consultant pharmacists to have information to help identify patients at high risk
for drug-related problems. It may be beneficial to target these patients for more intensive pharmacy
services. However, there is limited data about the prevalence of drug-related problems in nursing facility
residents, or the factors that increase the risk of such eventsin this population. Cooper et a. reported the

occurrence of drug-related problemsin 102 residents at a 72-bed facility over a 24-month period.3 A
total of 1,224 drug-related problems were detected, with the rank order being: (1) medication
administration/documentation error, 26.5%; (2) relative contraindication to drug use, 16.5%; (3) adverse
drug reaction or interaction, 13.1%; (4) questionable efficacy, 3.8%; (5) treatment need by history but
none ordered, 3.8%; and (6) miscellaneous other reasons, 36.3%. Few investigators have formally
explored the relationship between sub-optimal prescribing and health-related outcomesin

ingtitutionalized patients.4 In astudy by Beerset a. of 1,106 nursing facility residents in Southern
Cdlifornia, the prevalence of inappropriate medication use defined by explicit criteria was 40%. There

is also limited information about adverse drug reactions in elderly nursing facility resi dents.®® Gurwitz
et a. reported 180 medication-related eventsin a 703-bed, academically-oriented long-term care facility

over the course of one year through the evaluation of resident incident reports.9 Reports of errorsin
dosing and administration were more common than reports of adverse drug reactions (72.2% versus

http://www.ascp.com/public/pubs/tcp/1997/oct/ident1.html (2 of 16)4/2/2005 7:46:05 AM



Research and Reports

27.8%).

Given the paucity of data regarding identification of elderly nursing facility residents at high risk for
drug-related problems, the objectives of this study were twofold. The first was to develop alist of
potential risk factorsto identify elderly nursing facility residents at high risk for drug-related problems.
The second objective was to determine the prevalence of these risk factors in elderly nursing facility
residents in actual practice settings.

Methods

Development of Survey

An extensive literature search was conducted using MEDLINE, International Pharmaceutical Abstracts,
and Current Contents databases to identify articles and abstracts from the scientific literature, published
from 1966 through November 1996 in English, on the topics of drug-related problems, suboptimal
prescribing, and adverse drug reactions occurring in elderly nursing facility residents or community-
dwelling elderly. Also examined were reference lists from identified articles, recent reviews, and

3,6,7,9-42
textbooks to identify additional articles. A total of 36 articles were identified.

These articles were reviewed for relevancy by two of the authors, Fouts and Hanlon, who compiled a
preliminary list of potential risk factors. A final list of potential risk factors was prepared after a meeting
of the clinical investigative team: Fouts, Hanlon, Perfetto, and Feinberg. Table 1 lists these 30 potential
risk factors for drug-related problems.

Table 1. Potential Risk Factors |dentified viathe Literature, Investigative Team, and Expert Panel
Specific M edication

. Digoxin

. Warfarin

. Lithium

« Theophylline

. Chlorpropamide
. Glyburide

Patient Characteristics

« Number of active chronic medical diagnoses (> 6)
. Number of doses of medication per day (> 12)

. Recent transfer from hospital

. Advanced age (> 85 years)
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. Prior adverse drug reaction

. Cancer

. Depression

. Low body weight or body massindex (< 22 kg/m?2)

. Six or more medications

. Nine or more medications

. Cognitive impairment including dementia*

. Decreased renal function (estimated creatinine clearance < 50 ml/min)*

Class of M edication

. Anticonvulsants

. Antiarrhythmics

. Antipsychotics

« Antidepressants

. Sedative/hypnotics

. Benzodiazepine-long-acting (half-life > 24 hours)

. Benzodiazepine-intermediate-acting (half-life 10-24 hours)
. Benzodiazepine-short-acting (half-life < 10 hours)

. Histami nez-antagonists

. Nonsteroidal anti-inflammatory agents

« Anticholinergics*

. Angiotensin converting enzyme inhibitors
. Diuretics

« New prescription for antibiotic

. Narcotic analgesics

* Added after first round of survey at suggestion of expert panel.
Expert Panel and Survey

Thelist of potential risk factors was sent out to a multidisciplinary panel consisting of 28 physicians,
nurses, and pharmacists-selected based on their work in the field of geriatrics, and more specifically,
long-term care. The survey methods used were based, in part, on those used in previous studies that

12, 26, 43 .
defined certain aspects of drug-related problems. To reach consensus on the proposed risk

factors, atwo-round, written survey based on the Delphi process of providing feedback information on

the responses of the group was u%d.44 The panel members were asked to rate on afive-point Likert
scale (1 = definitely not arisk factor; 5 = definitely arisk factor; and the midpoint, 3 as equivocal) the
likelihood that each of the listed factors independently contributed to placing an elderly nursing facility
resident at risk for experiencing a drug-related problem. The panel was also given the opportunity to rate
the two most important and least important risk factors, and to provide additional risk factors.
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The response rate was 71% overall (Appendix 1). In order to maintain equal representation among
disciplines, five members were randomly selected from each of three groups of respondents (medicine,
nursing, pharmacy). Those potential risk factors identified as probably or definitely not arisk factor as
indicated by a mean score less than 5.0 and an upper confidence interval (Cl) less than 4.0 were rejected.
Risk factors identified as definitely or probably arisk factor, as defined by a mean score of 4.0 or greater
with alower 95% CI greater than or equal to 4.0 on the first round survey were accepted. New additional
risk factors listed by two or more panel members were added to the second-round survey. Risk factors
identified as equivocal, defined as a mean score of 4.0 or greater with alower 95% ClI less than 4.0, on
the first-round survey were aso included in the second-round survey.

The second-round survey was sent to each of the 15 panel membersto clarify consensus on equivocal
risk factors and to solicit input on the new items added by the panel membersin the first-round. The
response rate for the second-round survey was 100%. The second-round survey provided each panel
member with the mean group response as well as their own initial response as appropriate. The same
criteriafor inclusion were applied to the results of the second round survey. Only those factors at either
the first or second survey whose 95% Cl was greater than or equal to 4.0 were retained indefinitely.

Prevalence

Following completion of the survey process, afina list of risk factors for drug-related problemsin
elderly nursing facility residents was compiled. One investigator, Fouts, applied the criteria cross-
sectionally to three diverse nursing facility populations in North Carolina to determine prevalence. The
criteriawere applied to all residents of the nursing facilities who were physically present during the
month of March, 1997 during site visits, who had been residents for longer than one month, and who
were 65 years of age or older. Residents were excluded if they were temporarily placed in the facility for
the purpose of respite care, independent care during completion of oncologic therapy, or short-term
rehabilitation. The presence of specific risk factors as well as the number of risk factors per resident was
extracted from the medical chart. Medication/medication class risk factors were counted if the patient
had received the medication during the previous month. Therefore, "as needed" medications were not
included if they had not been used. With the exception of anticholinergics, the implicated medications
were categorized into major therapeutic classes according to the Veterans Affairs Medication

Classification System.45 For anticholinergics drugs, we specifically used the article by Petersto

_ 46
categorize them.

Analysis

Distributional properties of the survey data were summarized by use of basic descriptive statistics (e.g.,
means and 95% ClIs) for the ratings for each factor. Descriptive statistics (e.g., proportion) also were
used to summarize the prevalence of risk factors in the application phase of the project. SAS programs

a7
were used to conduct the analyses.
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Results

During the first survey round, the expert panel eliminated six potential risk factors (angiotensin
converting enzyme inhibitors, diuretics, cancer, depression, H2 antagonists, and new prescription for

antibiotic) and accepted 11 factors (nine or more medications, six or more medications, long-acting
benzodiazepines, intermediate-acting benzodiazepines, sedative/hypnotics, antipsychotics, warfarin, low
body weight or body mass index, narcotic analgesics, chlorpropamide, and lithium) via consensus (see
Tables 2 and 3). However, "six or more medications” was dropped due to its similarity with the factor
"nine or more medications"; the least restrictive of these was retained. Three additional risk factors were
added by the expert panel (anticholinergics, cognitive impairment including dementia, and decreased
renal function). Additionally, the remaining 13 risk factors (number of active chronic medical diagnoses,
digoxin, short-acting benzodiazepines, anticonvulsants, advanced age, prior adverse drug reaction,
theophylline, antiarrhythmics, nonsteroidal anti-inflammatory agents, recent transfer from hospital,
number of doses of medication per day, antidepressants, and glyburide) went back for resurvey dueto
inconclusive results as defined above.

Table 2. Potential Risk Factorsfor Drug-Related Problems Rejected from Final Survey Consensus
List and Scores

Potential Risk Factors Mean 95% CI
Specific Medications

Glyburide 39 3542
Theophylline 43 3946
Class of M edication

Antiarrhythmics 41 3845
Angiotensin converting enzyme inhibitors 34 3.1-37
Antidepressants 3.7 3441
Diuretics 3.7 3439
Histamine2-antagonists 31 27-36
New prescription for antibiotics 30 2733
Nonsteroidal anti-inflammatory agents 41 3843
EoeSrzS(;dl azepines-short acting (half-life < 10 39 3642
Patient Characteristics

Cancer 34 2939
Cognitive impairment 41 3845
Depression 34 3137
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Recent transfer from hospital 42 3846
Six or more medications* 45 4.2-4.9

*Dropped, due to overlap with "nine or more medications' criteria
Cl = Confidence Interval

The second round survey further eliminated eight potential risk factors (theophylline, antiarrhythmics,
nonsteroidal anti-inflammatory agents, recent transfer from hospital, antidepressants, glyburide, short-
acting benzodiazepines, and cognitive impairment; See Table 2). Moreover, the expert panel accepted
the remaining eight potential risk factors (number of active chronic medical diagnoses, digoxin,
anticonvulsants, advanced age, prior adverse drug reaction, number of doses of medication per day,
decreased renal function, and anticholinergics). Thefinal list of 18 potential risk factors, their mean
scores, and 95% Cl arelisted in Table 3.

Table 3. Final Survey Consensus List and Scoresfor Potential Risk Factorsfor Drug-Related
Problemsin Elderly Nursing Facility Residents

Factors Mean ?:SI%
Specific Medications

Digoxin 43 4.0-46
Warfarin 4.7 4.4-49
Lithium 45 4.2-48
Chlorpropamide 45 4.1-48
Class of Medication

Anticonvul sants 4.3 4.0-47
Antipsychotics 47 4.4-50
Sedative/hypnotics 4.7 4550
Benzodiazepine-long-acting (half-life > 24 hours) 48 4.6-5.0
Eoeunrzsc))dl azepine-intermediate-acting (half-life 10-24 43 4146
Narcotic analgesics 45 4348
Anticholinergics 44 4.0-4.8
Patient Characteristics

Number of active chronic medical diagnoses (> 6) 4.3 4.0-46
Number of doses of medication per day (> 12) 47 4550
Nine or more medications 50 5050
Prior adverse drug reaction 44 4.1-47
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Low body weight or body massindex (< 22 kg/m2) 47 4.4-49
Advanced age (> 85) 45 4.2-47
Decreased renal function (< 50 ml/min) 45 4.1-48

Cl= Confidence interval

Thefinal list of potential risk factors for drug-related problems was applied cross-sectionally to three
diverse nursing facility populations in North Carolina. Facility A consisted of 24 long-term care facility
(LTCF) beds located in a continuing care community (age range 71-100, 100% white, 62% female).
Facility B consisted of 84 LTCF beds located in a Department of Veterans Affairs nursing facility (age
range 65-100, 73.8% white, 8.3% female). Facility C consisted of 144 L TCF beds located in a for-profit
community nursing facility (age range 65-100, 75.7% white, 72.2% female).

Table 4 summarizes the prevalence of individual risk factors by nursing facility. The rates are
comparable across the different nursing facility populations. The most common medications/ medication
classrisk factors for drug-related problems were, in rank order: (1) anticholinergics, (2) narcotic
analgesics, (3) digoxin, (4) intermediate-acting benzodiazepines, and (5) antipsychotics. The most
common patient characteristic risk factors for drug-related problems were, in rank order: (1) six or more
chronic active medical diagnoses, (2) decreased renal function (estimated creatinine clearance < 50 ml/
min), (3) low body weight (body massindex < 22 kg/m2), (4) prior history of an adverse drug reaction,
and (5) advanced age.

Table 4. Prevalence of Potential Risk Factorsfor Drug-related Problemsin Elderly Nursing
Facility Residents by Facility and Combined

Facility A n Facility B n Facility C n

Risk Factors (%) (%) (%) Combined n (%)
Specific Medications

Digoxin 8(33.3) 6 (7.1) 29 (20.1) 43 (17.1)
Warfarin 0 5(6.0) 10 (6.9) 15 (6.0)
Lithium 0 4 (4.8) 2(1.49) 6 (2.4)
Chlorpropamide 0 0 0 0(0)
Class of M edication

Anticholinergics 7(29.2) 21 (25.0) 64 (44.4) 92 (36.5)
Narcotic analgesics 7(29.2) 13 (15.5) 29 (20.1) 49 (19.4)
S;i”rfgd' azepines- intermediate- 5 1, 5, 6(7.1) 20 (13.9) 29 (11.5)
Antipsychotics 2(8.3) 15 (17.9) 11 (7.6) 28 (11.1)
Anticonvul sants 1(4.2) 11 (13.1) 15 (10.4) 27 (10.7)
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Benzodiazepines-long-acting
Sedative/hypnotics
Patient Characteristics

Number of active chronic
medical diagnoses (> 6)

Decreased renal function
Low body weight

Prior adverse drug reaction
Advanced age (> 85)

Number of doses of medication
per day (> 12)

Nine or more medications

The distribution of risk factors among nursing facility residents was also comparable across the different

1(4.2)

17 (70.8)

23 (95.8)
8 (33.3)

15 (62.5)
20 (83.3)

5 (20.8)
5 (20.8)

4 (4.8)
1(1.2)

63 (75.0)

43 (51.2)
31 (36.9)
44 (52.4)
14 (16.7)

46 (54.8)
29 (34.5)

5 (3.5)
1(0.7)

104 (72.2)

111 (77.1)
69 (47.9)
47 (32.6)
68 (47.2)

42 (29.2)
27 (18.8)

10 (4.0)
2(0.8)

184 (73.0)

177 (70.2)
108 (42.9)
106 (42.1)
102 (40.5)

93 (36.9)
61 (24.2)

types of nursing facilities (Figure 1). No one was without at least one risk factor. The largest group

consisted of those with four risk factors (23.8%). Only 32% of residents had three or fewer potential risk

factors (Table 5).

Table 5. Cumulative Frequency of Elderly Nursing Facility Residents with Potential Risk Factors

for Drug-Related Problems

Number of Risk Residents (n = 252) n

FactorsPresent (%)

0 0

14 (5.6)
38 (15.1)
81(32.1)
141 (55.9)
178 (70.6)
213 (84.5)
232 (92.1)
242 (96.0)
249 (98.8)
252 (100.0)
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Consensus methods were used to identify 11 medication and seven patient characteristic risk factors for
drug-related problems in elderly nursing facility populations. It is interesting to note that only four of the
11 medications have a narrow therapeutic index. Moreover, 45% of the medications are psychotropics,
and 73% have considerable central nervous system activity. One reason for this might be the well-
known propensity of psychotropics to cause adverse effectsin the

3,6,7,12,14,17,21,24,25,27,28,31,34-37
elderly.

The prevalence of potential risk factors in the three diverse nursing facility populations was consistent
among the nursing facilities. All of the elderly residents had at least one risk factor and more than two-
thirds of the residents had four or more risk factors. It would appear that the criteria meet the standards

required for content val idity.48 All of the risk factors were present in more than 10% of the sample with
the exception of chlorpropamide, sedative/hypnotics (excluding intermediate-acting benzodiazepines),
lithium, and warfarin. It is encouraging that these high-risk medications are being avoided in thisfragile
population, although the low prevaence of warfarin use may represent underutilization.

Anticholinergic drug use was the most prevalent class of high-risk medications. However, preval ence of
anticholinergic use in this sample (36%), islower than the 60% rate previously reported in a nursing

home population.14 This may be explained in part by theinclusion by Blazer et a. of certain
psychotropic medications in their definition of anticholinergic medications. Another potential difference
in methodology isthat Blazer et al. used a Medicaid prescription database that captured anticholinergic
use ordered on an "as needed" basis even when the patient had not received the medication during the
previous month.

High-risk patient characteristics were more prevalent than medication risk factors (74% versus 26% of
total risk factors). One prevalent patient characteristic in our sample was low body weight (42.9%). Low
body weight is an important risk factor for overmedication secondary to failure to reduce doses based on

body wel ght.18 However, issues about dosing guidelines and flexibility in dosage formulations may
prohibit consistent application of reduced doses. Additionally, a declinein glomerular filtration rate,
prevalence 70.2% in our sample, affects the renal excretion of many potentially toxic medications. The
combination of decreased renal excretion and loss of homeostatic reserve may further increase the
potential for dose-related toxicity. Considering the prevalence of multiple potential risk factors and the
use of high risk medications in this population, failure to adjust doses may lead to drug toxicity.

The prevalence survey reveaed that alarge number of elderly nursing facility residents are at high risk
for drug-related problems. These risk factors could be used to identify residents who may benefit from
more intensive pharmacy services, such as prospective review of all medication ordersin these selected
patients, rather than the current, Medicaid/Medicare Condition of Participation requiring pharmaci st-
conducted drug regimen reviews that is typically performed retrospectively. Due to the prevalence of
risk factors and the potential lack of independence, it would be rational to set a predefined number of
risk factors that would trigger this more intensive monitoring.
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There are several potential limitations to this study. The prevaence data was collected by asingle
investigator, therefore, the reliability and validity of the application of the risk factors has not been
demonstrated. Moreover, this prevalence data may be an underestimation since information may not
aways be documented in patient's medical records. It islikely that some of the patient characteristic risk
factors are not independent (e.g., advanced age and renal function, or number of drugs and number of
diagnoses). However, the sample size was inadequate to perform analysis controlling for these potential
correlations. Moreover, some factors may be more clinically important than others, and thisis not
accounted for in the final list of potential risk factors. Finally, the prevalence survey used a convenience
sample of three diverse nursing facility populationsin North Carolina, which may limit the ability to
generalize our findings.

Despite these potential limitations, we conclude that a consensus survey of experts can adequately
identify potential risk factors that may place elderly nursing facility residents at risk for drug-related
problems. We have also concluded that these risk factors are prevalent in nursing facilities. Future
studies should assess the relationship between identification of residents with these potential risk factors
and actual health outcomes.

Appendix I. Potential Risk Factor Survey Respondents
Manju Beler, PharmD, FASCP, Geriatric Consultant Resources, Ann Arbor, Michigan

Mark Beers, MD, Senior Director of Geriatrics and Associate Editor, The Merck Manual, Merck & Co.,
Inc., West Point, Pennsylvania

Judith Beizer, PharmD, FASCP, St. John's University College of Pharmacy, Jamaica, New Y ork

Richard Besdine, MD, Director, Health Services Quality Bureau, Health Care Financing Administration,
Baltimore, Maryland

Dennis Chapron, RPh, MS, Associate Professor of Pharmacy, University of Connecticut Health Center,
Farmington, Connecticut

Valerie Cotter, MSN, University of Pennsylvania School of Nursing, Philadelphia, Pennsylvania
Sherrie Davis, RN, Director of Nursing, Pitman Manor, Pitman, New Jersey

Madeline Feinberg, PharmD, University of Maryland School of Pharmacy, Silver Spring, Maryland
Stephen Feldman, RPh, ICPS, Inc., Boston, Massachusetts
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Terry Fulmer, RN, PhD, FAAN, Professor and Director, Center of Nursing Research, New Y ork
University, New York, New Y ork

Marie Gardner, PharmD, University of Arizona College of Pharmacy, Tucson, Arizona

Irving Gomolin, MD, Medical Director, Gerwin Jewish Geriatric Center, Commack, New Y ork
Jerry Gurwitz, MD, The Meyers Primary Care Institute, Worcester, Massachusetts

Catharine Kopac, PhD, GNP, Georgetown University School of Nursing, Clifton, Virginia

Tom Lackner, PharmD, FASCP, Pharmacy Corporation of America, Columbia Heights, Minnesota
LewisLipsitz, MD, Hebrew Rehabilitation Center for Aged, Boston, Massachusetts

Susan Miller, PharmD, Mercer University School of Pharmacy, Atlanta, Georgia

Terri Murphy, MSN, RN, Veterans Affairs Medical Center, Geriatric Research Education and Clinical
Center, Durham, North Carolina

Eric Tangalos, MD, Mayo Clinic, Rochester, Minnesota

Bradley Williams, PharmD, FASCP, University of Southern California, School of Pharmacy, Lomita,
Cdifornia
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