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ABSTRACT 

The purpose of this study was to retrospectively 

identify risk factors of elderly nursing home residents 

that may predict the hospitalization of recently 

admitted elderly nursing home residents. Two groups of 

randomly chosen long-term care residents were studied. 

The non-hospitalized group (n=100) were residents who 

were admitted to a nursing home between July 1, 1986 and 

July 31, 1988 and remained in the facility for at least 

90 days. The hospitalized group (n=100) were residents 

admitted during the same time period but were discharged 

to a hospital within 30 days of admission to the nursing 

home. HCFA irregularities found for resident's as well 

as the number of medication orders on admission and 

discharge were hypothesized to be predictive of 

hospitalization for this group. The presence of HCFA 

irregularities increased the odds for hospitalization of 

an elderly nursing home resident by 1.67. Regular 

medication orders on discharge increased the odds of 

hospitalization by 1.25. This study showed that the use 

of the 33 HCFA indicators are useful in identifying 

elderly nursing home residents that may be at an 

increased risk of hospitalization. 
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INTRODUCTI ON 

The elderly is one of the fastest growing segments 

of society. In the United States, 1ZY, of the population 

is over age 65 representing more than 23 million people. 

It is projected that by the year 2030 nearly 65 million 

people in the U.S. will be over 65 years old and will 

constitute 21Z of the population (U.S. Bureau of the 

Census, 1987). With advancing age, the risk of being 

admitted to a nursing home (long-term care facility) 

i ncreases. 

The interplay between hospital and nursing homes 

has not been extensively studied. Most hospitals are 

used for acute care (stays of less than 30 days) and 

long-term care centers are used by patients for stays of 

longer than 30 days. The hospital is a major gateway to 

the nursing home for many persons covered by Medicare 

and Medicaid. One-third of the nursing home admissions 

studied in the 1977 Discharge Survey were from 

hospitals (National Center for Health Statistics, 1979). 

Despite evidence of these linkages between hospitals and 

nursing homes, transfers to acute care facilities have 

rarely been studied (Gil lick, 1983;Go Idstein, 1984). 

Although demographic profiles of nursing home 
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residents are readily available, the factors associated 

with admission to a nursing home are poorly understood. 

Investigators have attempted to observe the 

predictability of elderly patient's risk for discharge 

to nursing homes following hospitalization. Age was the 

only consistently strong predictor (Kane, 1984). 

Information about the characteristics of people who 

enter nursing homes from hospitals is minimal. One 

study surveyed 205 hospital records to find factors 

associated with discharge to a nursing home and other 

negative outcomes. Age and abnormal mental status were 

significantly related to negative outcomes (Lamont, 

1983). It was found that certain kinds of patients-

female, older, with mental diagnosis, and having had 

orthopedic surgery- were more likely to be discharged to 

nursing homes (Kane, 1984). 

The elderly compose nearly 1 Z'A of the population in 

the United States, and receive approximately 317. of all 

prescription medication in the U.S. ( Katcher, 1988). 

Elderly nursing home residents are prescribed a 

disproportionate number of medications when compared to 

elderly people living in the community. One study found 

that patients in nursing homes were prescribed twice as 

many medications as were ambulatory residents not 

residing in a nursing home (Ray, 1980). In 
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Massachusetts, a study found that the average number of 

medications prescribed for 850 nursing home residents 

was 8.1 medications per resident. More than one-half 

were receiving a psychoactive medication, with 26Z 

receiving an antipsychotic medication (Beers, 1988). 

Nursing home residents are receiving more drugs than 

their cohorts in the community and are more likely to be 

put on the drugs that cause the most adverse effects. 

Thus the residents of nursing homes are at an increased 

risk for problems from their medications. 

Purpose 

The purpose of this study was to evaluate risk 

factors of elderly nursing home patients for being 

discharged from the nursing home to an acute care 

hospital within 30 days of admission to the nursing 

home. This study examined a population of elderly 

patients residing in a long-term care facility in 

Tucson, Arizona. A retrospective chart review of a 

randomly selected group of patients who went to a 

hospital from the long-term care facility was done 

and compared to a randomly selected group of patients in 

the long-term care facility who did not go to a 

hosp i taI. 

The intent of this study was to identify risk 

factors in this population, so that health care 



providers may be better able to predict which patients 

may become hospitalized. Those patients which may be at 

risk for hospitalization could then be identified and 

receive intervention to help avoid hospitalization. 

Object i ve 

The objective of this study was to evaluate which 

combination of risk factors (including medication 

variables) may be useful in predicting hospitalization 

of elderly nursing home residents. 

Background and Hypothesis 

The average medication use in United States long-

term care facilities is approximately eight medications 

per resident. This number is more than double that of a 

non-nursing home resident in the community. By virtue 

of the number of medications alone, it seems likely that 

the elderly nursing home resident may suffer more 

adverse reactions to medications than the elderly in the 

community (World Health Organization, 1960). 

Also, non-ambulatory, confused patients tend to be 

placed in the nursing homes. These patients have an 

extremely high risk for adverse drug reactions. 

Patients in nursing homes receive psychotropics, 

sedatives and tranquilizers which may exacerbate 

mob i1 i ty probI ems. 
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Significance of the Problem 

It is important to be able to predict which elderly 

nursing home patient may be at a higher risk of 

hospitalization because the transfer to an acute care 

hospital is a common occurrence. The frequency of such 

transfers has been increasing since the initiation of 

Medicare's prospective payment system 

(Oslander, 1988). This system promotes shorter 

hospital stays. The process is costly because of the 

dollars spent on transportation, emergency room 

evaluation, hospital admission, and readmission to the 

long-term care center. It is often physically 

uncomfortable and emotionally traumatic for the resident 

and his or her loved ones (Ouslander, 1988). There is 

a dearth of information concerning the relationship 

between medication use and hospitalization of elderly 

long-term care residents. 

Null Hypotheses: 

Hypothes is I: There is no relationship between the 

number of HCFA irregularities found for elderly nursing 

home residents and the risk of hospitalization of 

elderly nursing home residents. 

Hypothes is II: There is no relationship between the 

number of regular medication orders that an elderly 

nursing home resident has on admission and the risk of 
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hospitalization of elderly nursing home residents. 

Hypothesis III: There is no relationship between 

the number of regular medication orders that an elderly 

nursing home resident has on discharge and the risk of 

hospitalization of elderly nursing home residents. 

Hypothesis IV: There is no relationship between the 

number of as needed (prn) medication orders that an 

elderly nursing home resident has on admission and the 

risk of hospitalization of elderly nursing home 

res i dents. 

Hypothesis V: There is no relationship between the 

number of as needed (prn) medication orders that an 

elderly nursing home resident has on discharge and the 

risk of hospitalization of elderly nursing home 

res i dents. 



Definition of Terms 

Drug Utilization Review; Reviewing medication profiles 

to ensure appropriate drug therapy is being utilized. 

Elderty: Persons aged sixty years old and over. 

HCFA: The Health Care Financing Administration of the 

U.S. Department of Health and Human Services. 

HCFA Indicators: These 33 indicators developed by HCFA 

are used by consultant pharmacists in performing drug 

utilization review. See Appendix A. 

Intermediate Nursing Facility: A facility which provides 

an intermediate level of care to individuals in the 

facility. Residents are usually more mobile and alert 

than in skilled nursing facilities. 

Long-Term Care: A range of services that address the 

health, personal care, and social needs of individuals 

who lacK some capacity for self care. Services may be 

continuous or intermittent, but are delivered over 

sustained periods to individuals who have demonstrated 

need, usually measured by some index of functional 

i ncapac i ty. 

Long-Term Care Facility: An establishment whose primary 

purpose is to provide care and supervision in a 

supportive environment to residents who are elderly 

and/or have a special problem or condition. Access to 

treatment is provided. 
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Nursing Home: A facility which provides long-term care 

to individuals. There are essentially three levels of 

nursing homes. Those nursing home which provide skilled 

nursing care, intermediate nursing care, and a 

combination of both skilled and intermediate nursing 

care. Used synonymously with long-term care center in 

this study. 

Pat i ents: In this study patients are defined as elderly 

nursing home residents unless otherwise stated. 

Res i dents: Elderly residents living in a long-term care 

facility (nursing home). 

Skilled Nursing Facility: A facility which provides a 

high level of care to nursing home residents. This is 

usually a function of the patient's acuity (severity) of 

need for care. 
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REVIEW OF THE RELATED LITERATURE 

This literature review is intended to show that 

medication use in long-term care facilities has a 

relationship to the hospitalization of elderly nursing 

home residents. This literature review contains three 

sections. The first section contains the demographic 

characteristics of nursing home residents. The second 

section contains an analysis of the various outcome 

possibilities of elderly nursing home residents. The 

final section discusses the risk factors for early 

hospitalization of elderly nusing home residents 

including medication use. 

Demographics of Long-Term Care Residents 

Three-quarters of nursing home residents are over 

the age of 75. About 70Z are women and are frequently 

widowed. The majority of residents are white (United 

States National Center of Health Statistics, 1977). The 

national average age for residents is 80 years. 

The annual cost of nursing home care is on average 

over $22,000. (Brookings Institute, 1988). This high 

cost of care is expected to rise to $55,000 annually in 

30 years. This high cost of nursing home care causes 

families to "spend down" to poverty before the 



18 

government pays for nursing home care (Wagner, 1988). 

One-Half of nursing home care is paid from private 

sources while the other one-half is paid for by the 

government (OHDS, 1981). 

Outcomes of Long-Term Care 

One-third to one-half of the individuals admitted to 

nursing homes die within 12 months of admission. This 

high mortality rate was first reported 60 years ago 

among people admitted to state hospitals (Pollock, 

1925). Others have confirmed this fact in various 

long-term care settings (Camargo, 1945;Go Idfarb, 

1969;Donaldson, 1980). 

Donaldson (1980) carried out a one day census to 

enumerate all people aged 65 and over who were resident 

in any form of institution provided by the National 

Health Service in the geographic area surrounding 

Leicestershire, England. He found that 1,101 of 

the 4,514 people counted in the census were dead one 

year after the census date (Donaldson, 1980). 

Lieberman (1961) was the first to describe the 

mortality rate of people admitted to a home for the 

aged. He found that thirty-two percent of newly admitted 

individuals died within the first year, compared with 10 

percent dying among those waiting to be admitted. 

Lieberman also studied 25 pairs of individuals matched 
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for age and sex, consisting of one person who survived 

and one who died. A preliminary review failed to reveal 

any differences on such dimensions as diagnosis and 

general health ratings. Few details of this study were 

given and further results of this study were not 

published (Lieberman, 1961). 

These studies are consistent in that about 

1/3 of elderly nursing home residents die within one 

year of admission to a nursing home. 

Although mortality is a common consequence of 

institutionalization, many nursing home residents are 

discharged to their homes from the nursing home. 

However, discharge is not a static outcome as Densen 

(1976) described the outcomes of care for elderly 

nursing home residents. He observed that 1 17. of nursing 

home residents discharged to their homes from seven 

community nursing homes were still living at home after 

three months of follow up (Densen, 1976). Another study 

found SOX of elderly nursing home residents were 

discharged to their homes from the nursing home 

(Katz, 1963). 

Another investigator found that of 563 patients who 

had been discharged from 24 long-term care facilities, 

28V. were discharged home within 30 days of admission to 

their respective long-term care facilities (Lewis, 
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1985). In studying 1,000 Veteran's Administration (VA) 

discharges from nursing homes, 267 were discharged to 

their homes from the nursing home (Linn, 1977), Using 

national pooled data, it was found that 287. of nursing 

home resident discharges were to the resident's home 

(Von Nostrand, 1979). 

These studies varied from a low of 117, to a high of 

28'/. of nursing home residents were discharged to their 

homes from nursing homes. The discrepancies may be due 

to observing discharge over different lengths of time, 

as well as different settings. Studies using national 

data may overcome regional differences. 

The third possibte outcome for residents is being 

transferred from one long-term care facility to another 

long-term care facility. In one study, 14Z of patients 

were transferred from one nursing home to another (Von 

Nostrand, 1979). A study of 536 nursing home residents 

in 24 nursing homes found that 77. of patients were 

discharged from one nursing home to another nursing home 

within 30 days of admission (Lewis, 1985). The 

difference between this study and the previous study is 

that Von Nostrand was looking at a year and not 30 days. 

These studies show that a relatively small number 

of nursing home residents were transferred to other 

nursing homes. The studies failed to elaborate on the 
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reasons for those transfers. Possible reasons may be 

the cost differences in nursing homes or from patient 

or family preference of a different location. 

The fourth outcome for nursing home residents is 

discharge to a hospital. It was found that one-third of 

536 nursing home residents were transferred from a long-

term care center to a hospital. Eleven percent 

subsequently died, leaving a total of 25V. of the 

original group to be returned to the nursing home 

(Lewis, 1985). The largest available source of nursing 

home data is the 1977 National Nursing Home Survey 

(Public Health Service, 1981). In this survey, 484,000 

nursing home residents were transferred to hospitals. 

This was almost one-half of the total discharges 

observed in this particular survey. The study was 

limited by an estimated error rate of 12'/ due to repeat 

admissions of the same nursing home residents. 

A different study followed 1534 nursing home 

residents over a seven week period of time. Nine 

percent of the nursing home residents were transferred 

to a hospital (Lamot, 1983). Another researcher found 

that approximately one-third of 563 nursing home 

residents from 24 nursing homes were transferred to a 

hospital (Lewis, 1985). 

Another study summarizes these outcome data well. 



22 

Lewis found that within 30 days of admission to the 

nursing homes, 33'/. of the patients died in the nursing 

home, 28'/, returned to their homes, 32X transferred to 

hospitals and seven percent transferred to other 

nursing homes (Lewis, 1985). 

Risk Factors for Hospitalization of the Elderly 

Lieberman's (1961) study of differential mortality 

in and out of the nursing home stimulated much of the 

subsequent research during the 1960's and the 1970's. 

This research focused on the psychosocial aspects of 

relocation without fully integrating the physical and 

functional aspects of the individual (Lieberman, 1961). 

Other investigators have found physical correlates of 

early demise in nursing home patients, such as advanced 

age, male sex, and the type of illness. The association 

between the inability to perform the activities of daily 

living (ADL) and early death was first reported by 

Goldfarb in 1966 (Goldfarb, 1966). This association was 

later confirmed (Donaldson, 1980). 

Activities of Daily Living 

A trend found in the literature is the predictive 

value of the ability of the elderly nursing home patient 

to perform each specific activity of daily living (ADL). 

ADL's include bathing, dressing, mobility, continence of 

urine, fecal incontinence, and feeding (Donaldson, 1980; 
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Liechtenstein, 1985). Dementia, hip fracture, mental 

disorientation, and incontinence of the bowel and 

bladder significantly increased the probability of being 

discharged to a hospital. Infections, gastrointestinal 

disorders, peripheral arterial insufficiency and 

fractures were also cited as reasons for transfer from a 

nursing home to a hospital (Tresch, 1985). 

Patient characteristics of outcome groups in a study 

found dementia, hip fracture, mental orientation, 

continence of the bowel and bladder, and independent 

activity of daily living, as statistically significant 

for an increased probability of being discharged to a 

hospital (Katz,1963) . 

Liechtenstein studied 49 decedent/survival pairs 

admitted during the same year which were matched for 

age, race, sex, nursing home, and diagnosis and found 

that there were no significant differences between the 

decedent and survivor groups in demographic factors, 

sensory impairments, physical handicaps, or number of 

drugs prescribed. Assessments of the ability to perform 

activities of daily living were found to be strongly 

associated with survival. The survivors were 

significantly more independent than the decedents, as 

determined for each activity of daily living. The 

following ADL's were evaluated: bathing,dressing, 
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walking, continence of bowet and bladder, feeding, and 

orientation. The ability to bathe and to dress were the 

best predictors for survival in this study. This study 

did not address hospitalization, but did show that ADL's 

were important variables that should be considered 

when observing the outcomes of elderly nursing home 

res i dents. 

Medications as a Risk Factor 

There is a growing concern among health care 

professionals regarding the appropriate use of 

medications in long-term care facilities by the elderly 

(Gil lick, 1983). Research indicates that the elderly, 

who comprise the majority of residents in long-term care 

facilities, are very vulnerable to adverse reactions to 

medications. The World Health Organization defines an 

adverse drug reaction (ADR) as any response to a drug 

"which is noxious and unintended and which occurs at 

doses used in man for prophylaxis, diagnosis, or 

therapy" (WHO, 1981). Comparing 453 residents of a 

long-term care facilities, it was found that 122 adverse 

reactions, such as allergies or adverse effects occurred 

(Cheung, 1982). 

A retrospective chart audit of 244 patients 

admitted to a community hospital showed that 23 of the 

admissions were due to a drug induced illness ( 9 , A ' / . ) .  
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Patients with drug-induced illness had 5.7 medications 

as compared to 3.a medications per patient admitted for 

other reasons (p<0.05). Non steroidal anti-infIammatory 

agents were the most common drugs in the drug-induced 

hospitalized group (Colt, 1989). The prevalence of 

ADR's ranges from 2.97 (Hurwitz, 1969; Caransos, 1974) to 

10.57. (Williamson, 1980). 

The problem of adverse reactions to medications is 

particularly pertinent to elderly patients because they 

consume a disproportionate amount of drugs. While those 

over the age of 65 comprise only 127. of the population 

in the United States, 317. of alt drugs are prescribed 

for this age group (Nolan, 1980; Lamy, 1985). 

The possibility of adverse reactions is probably 

greater among the elderly residents of long-term care 

facilities than it is among the community population of 

non-institutionaIized citizens. The use of medications 

by residents of long-term care institutions is high 

(Ray, 1980;World Health Organization, 1981). The average 

elderly long-term care resident receives at I east seven 

drugs concurrently (Sega 1,1979). In the United States, 

the vast majority of long-term care residents take at 

least one prescribed drug. One-third of all long-term 

care residents are prescribed more than eight 

medications on a regular basis (Nolan, 1988). 
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In a study examining medication use patterns in two 

groups of elderly patients, it was shown that the 

average number of medications taken on admission was 3.6 

medications and the number of medications on discharge 

were 3.7 medications. Approximately one-fifth of all 

patients in each group were on five or more medications 

(Alexander, 1985). This study suggests that medications 

most liKely to be appropriate and therapeutic in the 

elderly were added, e.g., bowel drugs and 

antidepressants. Medications that were potentially more 

dangerous in the elderly were deleted (e.g., hypnotics, 

narcotics, and cardiovascular drugs). These changes may 

account for no overall difference in the number of drugs 

on admission and discharge. 

Due to the potential for misuse of psychotropic 

medications in the nursing home patient, it is pertinent 

that estimates of prescribing of these medications is as 

high as 617. (Kalchtaler, 1977) and 86Z (Segal, 1977). It 

was found that elderly nursing home residents were eight 

times as liKely to be taking antipsychotic drugs when 

compared with non-institutiona1ized elderly residents 

(Ray, 1980). 

Studies have demonstrated additional problems with 

the use of medications among residents of long-term care 

facilities. Investigators have assessed the 
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appropriateness of drug therapy in long-term care 

facilities (Witte, 1980;Ray, 1980). 

A study reviewed 384,326 prescriptions for 5,902 

Medicaid patients residing continuously for one year in 

173 Tennessee nursing homes. Al! of these patients were 

matched with an ambulatory Medicaid-e1igib1e person 

living in the community. The average number of 

prescriptions per person for the year was 67. For the 

ambulatory comparison group, the average was 30 

prescriptions per year. Antipsychotic drugs were the 

most frequently prescribed central nervous system (CNS) 

medication for continuous nursing home patients. The 

most frequent combination was an antipsychotic and 

sedative hypnotic, most commonly thioridazine and 

flurazepam (Ray, 1980). 

In Massachusetts, a study found that the average 

number of medications prescribed for 850 nursing home 

residents was 8.1 medications per resident. More than 

one-half of the residents were receiving a psychoactive 

medication, with 267. receiving an antipsychotic 

medication. Twenty-eight percent of patients were 

receiving sedatives and hypnotics during the study month 

on a scheduled rather than an as needed (prn) basis 

(Beers, 1988). This study suggests that total drug use 

has remained high in long-term care centers. 
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In summary, the elderly nursing home resident 

receives at 1 east seven medications on the average. 

Nursing home residents receive medications with high 

side effect profiles such as nonsteroidal anti

inflammatory drugs and antipsychotics. The high 

use of medications may increase the risk of 

hospitalization for elderly nursing home residents. 

Health Care Financing Administration (HCFA) Indicators 

In 1980, the Department of Health and Social 

Services developed a list of 33 indicators to be used by 

state surveyors of long-term care facilities. These 

indicators are employed to assess the compliance with 

drug-regimen review regulations (Shannon, 1984). 

Although these indicators are only tools and not 

regulations, they are used by state surveyors and 

consultant pharmacists as guidelines for drug regimen 

reviews. The 33 indicators are listed in Appendix A. 

Several studies have been conducted since the 

advent of the federal regulations which mandated monthly 

drug utilization review (DUR) by pharmacists. These 

studies have attempted to assess whether the presence of 

a pharmacist affects how much medication is ordered or 

used in long-term care facilities. Generally, these 

studies found that the presence of a pharmacist is 

associated with a reduction in the number of medications 
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ordered and the number of medications administered per 

•resident (Strandberg, 1980;Witte, 1980). These studies 

only examined skilled nursing facilities. Until 1987, 

only skilled nursing facilities were required to have a 

pharmacist review patient's charts monthly. Before 

1987, either a nurse or pharmacist could review patient 

charts. In 1987, HCFA passed a new regulation which 

states that pharmacists were the health care 

professionals to review patient DUR's in both skilled 

and intermediate care long-term care facilities. 

Pharmacists now have a common tool to review 

individual patient charts for appropriate medication 

therapy since HCFA now requires all long-term care 

facilities with Medicare and Medicaid funding to have 

pharmacists conduct monthly reviews in both skilled and 

intermediate care facilities. In one study, the 

pharmacist was removed from a long-term care facility, 

and the number of medications used per resident rose to 

a level similar to that seen before the pharmacist was 

involved (Chrymko, 1982). This study was conducted with 

a 21 bed long-term care unit in a 550 bed hospital. It 

revealed that the medication use was 4.95 medications 

per patient before pharmacist input. The number of 

medications after pharmacy input was 3.67 medications 

per patient. 



It was found that there was an average of 5.8 

medications per patient in 10 Wisconsin facilities 

which the indicators were applied by pharmacists 

(Shannon, 1984). Shannon also listed the top eight 

indicators with the most irregularities found for 

these facilities. Table 1 lists the indicators. 
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Table 1. Most Commonly Identified Substantial 

IrreguIar i t i es 

1) Drug being administered beyond established stop order 

po1i c i es. 

2) Patients taking diuretics who have not had serum 

electrolyte determination within 30 days after 

initiation of therapy. 

3) Three or more orders for analgesics used in 

comb i nat i on. 

4) As needed (prn) drugs that are administered as 

directed every day for more than 30 days. 

5) Patients who are taking iron preparations, folic 

acid, or vitamin B-12 and have not had a red blood 

eel I assessment. 

6) Patients taking diuretics and cardiotonics who have 

not had a serum electrolyte determination within 30 

days after initiation of the cardiotonic therapy and 
every six months thereafter. 

7) The continuous use of hypnotic drugs for more than 30 

days. 

8) Multiple orders of the same drug for the same 

pat i ent. 

(Shannon & De Muth, 1984) 
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Several problems with the existing literature limit 

the interpretation of data on the extent of medication 

use in long-term care facilities. Sometimes the terms 

"medication order" and "medication use" were both 

assumed to measure consumption of medications in a 

long-term care facility. Because of the existence of 

standing orders for as needed medications in 

institutions such as long-term care facilities, the 

number of different medications ordered per resident 

does not inherently reflect the number of different 

medications consumed. An example would be for 

acetaminophen to be given every 6 hours for arthritic 

pain and every 4 hours as needed for fever. Even though 

this medication was ordered twice, it would not 

necessarily have been consumed twice. 

There are also problems in summarizing the extent of 

medication prescribing or use in long-term care 

facilities because of the interchangeable use of the 

terms "medication" and "prescription". It is sometimes 

not clear whether authors who reported the number of 

different medications were referring to the number of 

different medications or to the actual number of 

prescription orders (Robers, 1988). 

The available literature gives some understanding 

of how much medication is being ordered in long-term 
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care facilities. The range is between 3.3 to 8.6 

medications per resident (Segal, 1979;Chrymko, 1982). 

Future studies should assess the consumption of 

medications in these facilities, who is using the 

medication, and why some residents consume more 

medications than others (Robers, 1988). 

In summary, there are numerous factors which lead to 

elderly nursing home patients being discharged to 

hospitals. Only a few studies explore the relationship 

between the nursing home and the hospital. There are 

some areas of agreement on risk factors such as mental 

alertness, age, sex, and the ability of the patient to 

perform ADL's independently. There are some areas of 

ambiguity as well, such as the uncertainty of the effect 

of medications as a factor for an elderly nursing home 

patient to be discharged to the hospital. 

There is dearth of literature to suggest that 

medication use by the elderly in the nursing home leads 

to an increased risk of hospitalization. This study has 

included the appropriateness of medication use in the 

elderly long-term care resident to assess various risk 

factors of hospitalization. The HCFA indicators can be 

used to show appropriate medication use in long-term 

care centers. 
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CHAPTER 3 

METHODOLOGY 

The general purpose of this study was to evaluate 

the likelihood of hospitalization of elderly nursing 

home residents within 30 days of admission to the 

nursing home. The major outcome of interest in this 

study was hospitalization. The variables in this study 

that were felt to have an impact on the hospitalization 

of elderly nursing home residents within 30 days of 

admission to the nursing home were:sex, physician type, 

where admitted from, age, race, number of diagnoses on 

admission, level of care, number of regular medication 

orders on admission, number of prn medication orders on 

admission, number of regular medication orders on 

discharge, number of prn medication orders on discharge, 

mobility, urinary continence, bowel continence, mental 

status, and the number of HCFA irreguIarities. 

Study Design 

This study utilized a retrospective cohort 

design. This study was conducted using a £40 bed, for 

profit nursing home in Tucson, Arizona. The data were 

collected for the period of July 1, 1986 to July 31, 

1988. This nursing home was chosen for a number of 

reasons. It offered both skilled and intermediate 
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nursing care, was close to an acute care hospital, and 

was Medicare-certified. The home also provided a 

patient mix consisting of private, county, 

Medicare, and Veteran's Administration (VA) patients. 

The nursing staff consisted of a geriatric nurse 

practitioner, registered nurses, licensed practical 

nurses, and nursing aides. 

Inclusion Criteria 

Residents were randomly chosen by the medical 

records director at the facility. Residents considered 

for this retrospective study were admitted between July 

1, 1986 and July 31, 1988. Only residents aged 60 or 

older were considered for review. One hundred charts 

were randomly chosen from each of two groups. The non-

hospitalized group of 100 residents were defined as 

admitted between July 1, 1986 through July 31, 1988, 

were over the age of 60, and lived in the nursing home 

continuously for a minimum of 90 days. The hospitalized 

group consisted of 100 residents who were hospitalized 

within 30 days of admission to the nursing home, were 

over the age of 60, and were admitted within the study 

period. A total of 200 patient charts were reviewed for 

this study. 

Exclusion Criteria 

Residents were excluded from this study if they 
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were not admitted during the study period, were under 

the age of 60 years old, were Known to be terminal care 

patients, and were categorized as ineligible for 

Hosp i taIi zat i on. 

Data Co 11ect i on 

The monthly activity summaries for 1986-88 were 

obtained from the business office. These summaries 

provided data concerning discharges and admissions for 

the study period. The four possible discharge 

destinations for the residents in this facility were 

residence, hospital, skilled nursing facility, and 

mortuary. There were a total of 171 discharges to the 

hospital within 30 days of admission to the nursing home 

during the study period. The length of stay was 

determined from medical records. 

A data collection form was used to collect 

demographic as well as other data (listed in Appendix 

E). Data were collected including age, sex, 

identification number, date of admission, date of 

discharge, length of stay, date of birth, race, number 

of diagnoses on admission, mental status on admission, 

continence of bowel and bladder, number of regular 

medication orders on admission, number of regular 

medication orders on discharge, number of as needed 

(prn) medication orders on admission, number of prn 
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medication orders on discharge, and mobility of the 

resident on admission. All data were collected from 

admission records found in the patient's original chart 

unless otherwise stated, i.e. regular medication orders 

on discharge. Data were collected at the end of the 

first month in the non-hospitalized group. This was 

considered the discharge time period for the control 

group. The data were collected for the hospitalized 

group from admission and when discharged. The 

hospitalized group was discharged to the hospital within 

30 days of admission. 

Medication orders were transcribed on the data 

collection form. Admission medication orders were 

transcribed as either regular or prn orders. Discharge 

medication orders were transcribed from the medication 

administration record (MAR). The MAR contained all 

medication orders, administration times, patient 

allergies, records of prn medication administration, and 

orders to crush medications. 

Activities of daily living were documented on each 

residents admission summary by the nursing staff. The 

variables collected for this study for activities of 

daily living were; mobility, mental status, and urine 

and bowel continence. A resident was considered mobile 

if they were not bedridden. A resident's mental status 
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was categorized as either alert or confused. Bowel and 

bladder continence were categorized as either continent 

or incontinent. These data were clearly indicated in the 

resident's chart, 

HCFA Indicators 

An analysis of each resident's orders was done 

using the 33 HCFA indicators. The indicators were 

applied to the data collected from each resident's 

chart. The indicators are listed in Appendix A. 

Appendix A also contains the procedure used for the 

indicators in this study. The indicators were reviewed 

for the first month's medication administration record 

for residents who were in the non-hospitalized group. 

The indicators were reviewed for the only MAR for the 

hospitalized patients. Hospitalized patients should not 

have had more than one medication administration record 

since they would have been excluded from the study if 

they had been in the nursing home for more than 30 days. 

The 33 HCFA indicators were coded to include either 

yes, no or not applicable responses. The number of 

incorrect responses was totaled. Two pharmacists 

reached 90Z agreement on a sample of 20 charts for the 

application of the HCFA indicators. 

Outcomes of Nursing Home Residents for the Study Period 

During the study period there were 258 discharges 
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to the hospital from the nursing home (with 171 being 

discharged to the hospital within 30 days of admission 

to the nursing home). There were £01 residents who went 

to their homes from the nursing home. There were 162 

deaths and 69 transfers to other nursing homes. There 

were 796 admissions for the study period beginning 

July 1, 1986 through July 31, 1988. See Table 2 on 

page 43. 

Variables and Data Analyses 

T h e  m a j o r  dependent v a r i a b l e  (outcome) in this 

study was the hospitalization of elderly nursing home 

residents within 30 days of admission to the nursing 

home. Sixteen variables were thought to have an effect 

on the hospitalization of the residents : (1) sex, (2) 

physician type, (3) place admitted from, (4) age, (5) 

race, (6) number of diagnoses, (7) level of care, (8) 

number of regular medication orders on admission, (9) 

number of as needed (prn) medication orders on 

admission, (10) number of regular medication orders on 

discharge, (11) number of prn medication orders on 

discharge, (12) mobility, (13) continence of bladder 

function, (14) continence of bowel function, (15) mental 

status, and (16) number of HCFA irregularities. 

Several analyses were employed using the System for 

Statistics (SYSTAT) computer program. Student's t tests 
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were applied to continuous data and chi-square tests 

were employed for nominal data to test for statistical 

differences between the two groups. A logistic 

regression analysis using the EPILOG computer program 

was used to identify risk factors which were significant 

predictors of residents being hospitalized within 30 

days of admission to a nursing home. AM variables 

were initially selected for inclusion into the model 

using a backward stepwise procedure. The Newton-

Raphson (1980) interactive technique was used to 

obtain maximum likelihood estimates of coefficients 

(Breslow, 1980). Only variables with an alpha of 

<0.05 were were used for rejecting the null 

hypotheses listed in chapter 1. 

Logistic Regression Analysis 

Logistic regression models are similar to ordinary 

regression. However, the dependent variable is 

dichotomous, coded "1" if, for example hospitalized and 

"0" if non-hospitalized, with the antitog of the beta 

coefficient reflecting the relative odds or risk of 

the predictor variable being associated with the 

dependent variable. Its interpretation is the odds 

that an individual selected at random with a given 

risk factor will be observed to be associated with 

the dependent variable. 



41 

The magnitude of an effect is measured as a 

departure from the value of 1.00. To the extent that 

an effect perameter is greater than 1.00, there will be 

an elevated risk of the dependent or outcome variable 

of interest. To the extent that an effect is less than 

1.00, there will be a decreased risK. 

The 95Ji confidence intervals are generated from 

the beta value, and its standard error reflects with 

95Z certainty that the actual relative risk will fall 

within the range of the two relative risks given. This 

measurement can be used in lieu of a p-value and is the 

preferred means of presenting data in 

pharmacoepidemio1ogic studies. 

L imitat i ons 

1. This study was limited to one long-term care facility 

in Arizona. 

2. This study only addressed one adverse outcome of the 

elderly nursing home resident. The adverse outcome was 

the hospitalization of elderly nursing home residents 

within 30 days of admission. 

3. The author was unable to blind this study. Residents 

in the control group often had numerous volumes of 

charts. 

4. The HCFA indicators were adapted for stays of less 

than 30 days. This may have biased the effect of the 
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HCFA indicators on hospitalization of elderly nursing 

home residents admitted within 30 days of admission to 

the nursing home. The procedure used to obtain the 

irregu1arities are listed in Appendix A. 
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CHAPTER 4 

RESULTS 

Table 2 shows the outcomes for all nursing home 

residents for this facility during the study period. 

There were 171 residents that were discharged to the 

nursing home within 30 days of admission. There were 796  

admissions during the study period which may include a 

small number of readmissions. A resident was considered 

for inclusion to the study only once using their 

identification number issued by the facility. 

The major outcome was indeed hospitalization. 

Etderly nursing home residents were discharged to their 

homes 29V. of the time during the study period. Twenty-

four percent of the elderly nursing home residents 

admitted to the facility during the study period died. 
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Table 2. The Outcomes of Discharged Residents During 

the Period of July 1, 1986 to July 31, 1988. 

Destination Number {'/.) 

Hospital 258 (37) 

Home 201 (29) 

Death 162 (24) 

Total 690 (100) 
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Personal Characteristics 

Tables 3 and 4 represent six of the personal 

Characteristics of the 200 nursing home residents in the 

study. Chi-square tests were employed for the variables 

in Table 4. The majority of residents were admitted from 

the hospital. The non-hospitalized group (stay of at 

least 90 days in the nursing home) as compared to the 

hospitalized group (stay of less than 30 days in the 

nursing home) had 75 versus 86 residents admitted from 

the hospital respectively. Twenty-five residents were 

admitted from a non-hospital source, (18 from home and 7 

from another nursing home). In the hospitalized group, 

there were a total of 14 residents admitted to the 

nursing home from non-hospital sources ( 9 from home and 

5 from another nursing home). There was no statistical 

difference when examinining from where the two groups 

were admitted (p= 0.18). 

There were more men in the hospitalized group than 

in the non-hospitalized group, 58 men and 42 men 

respecively. The difference between sexes in the two 

groups was found to significant (p= 0.02). 

The majority of residents had private physicians. 

Since the VA physician also provided care to private 

payment patients, it was decided to combine the private 

and VA residents. The non-hospitalized group had a 
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total of 74 residents with private physicians (55 

private and 19 VA). There were 90 residents with 

private physicians ( 64 private and 26 VA) in the 

hospitalized group. Twenty-six non-hospitalized 

residents had county physicians. The hospitalized group 

had 10 residents with county physicians. The difference 

between the physician types was significant (p= 0.02). 

There were 66 residents admitted to skilled care in 

the non-hospitalized group and 84 residents admitted to 

skilled care in the hospitalized group. The difference 

between the level of care was found to be significant 

(P< 0.008) . 

There were four activity of daily living (ADL) 

indicators reviewed for this study. The four indicators 

observed were: 

1) Mob iIi ty 

2) Urinary Continence 

3) Bowel Continence 

4) Mental Status 

Only one-half of the residents in the hospitalized 

group were mobile. Seventy-three of the residents 

were mobile in the non-hospitalized group. This 

difference in mobility was significant (p< 0.001). 

Almost twice as many of the non-hospitalized group 

were continent of urine when compared to the 
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hospitalized group, 69 residents versus 38 residents 

respectively. The difference between continence for 

these two groups was significant (p <0.001). 

The majority -of residents in the non-hospitalized 

group were continent of the bowel. Seventy-one 

residents that were continent of the bowel were in this 

group. There were 44 residents in the hospitalized 

group that were continent of the bowel. The difference 

in bowel continence between the two groups was 

significant (p< 0.001). 

The non-hospitalized group had more alert residents 

than the hospitalized group, 57 residents versus 39 

residents respectively. The difference in mental status 

between the two groups was significant (p<0.01). 
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Table 3. A Review of the Characteristics of 200 

Nursing Home Residents. 

Sex 
Male 100 
Female 100 

Race 
White 175 
Hispanic 22 
Black 3 

Physician Type 
Private 119 
VA 45 
County 36 

Admitted From 
Hospital 161 
Home 27 
Other Nursing Home 12 

Level of Care 
Ski I led 152 
Intermediate 48 

Activity of Daily Living 
Mobile 123 
Immob i1e 77 

Continent of Urine 107 
Incontinent of Urine 93 

Continent of bowel 115 
Incontinent of bowel 85 

Al ert 
Confused 

96 
104 
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Table 4. A comparison of the Characteristics of 

Hospitalized and Non-Hospitalized Groups 

-

N« H«« X p Value 
(n=100) (n=100) 

Male 42 58 
Female 58 42 4.50 0.02 

Race 
White 87 88 
Non-White 13 12 0.00 0.25 

Physician Type 
Private 74 90 
Non-Private 26 10 7.62 <0.001 

Admitted from 
Hospital 75 86 
Non-Hospital 25 14 0.29 0.18 

Level of Care 
Skilled 68 84 
Intermediate 32 16 6.17 0.008 

ADL' s 
Mob i 1e 73 50 
Immobile 27 50 10.22 <0.001 

Continent of 
urine 69 38 

Incontinent of 
urine 31 62 18.09 <0.001 

Continent of 
bowel 71 44 

Incontinent of 
bowel 29 56 13.83 <0.001 

Alert 57 39 
Confused 43 61 5.79 0.001 

N« = Non-Hospitalized group 
H*K = Hospitalized group 
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Length of Stay 

Table 3 shows the length of stay for the two 

groups. The study was designed to study long-term 

care residents as the non-hospitalized group (stays in 

the nursing home of at least 90 days). The hospitalized 

group was defined as nursing home residents discharged 

to the hospital within 30 days of admission. Not 

surprisingIy, the average length of stay for the control 

group was 183.77 days. The average length of stay for 

the study group was 12.44 days. 



51 

Table 5. A Comparison of the Length of Stay for 

SOO Nursing Home Residents 

Group Range Mean Standard Deviation 

Non-Hospitalized 90-604* 183,77 100.27 
(N=100) 

Hospitalized 1-E9 12.44 7.9 
(N=100) 

« = calculated in days. 
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Age 

Table 5 presents the average ages found for the two 

groups of nursing home residents. The hospitalized group 

was younger (mean = 77.15 years, S.D = 7.83 years). 

The range of ages was quite large, 62-99 years for the 

non-hospitalized group and 65-95 years for the 

hospitalized group. The average age for the non-

hospitalized group was 79.6 (S.D. = 8.88 years). 

The difference in ages between these two groups was 

found to be significant (p = 0.03). 
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Table 6. A Comparison of the Ages of 200 Nursing Home 

Res i dents 

Group Range Mean T Statistic p value 
(S.D) 

N* 62-99 79.76 
(n=100) (8.83) 

Hnk 65-95 77.15 2.21 0.03 
(n=100) (7.83) 

NN  = Non-Hospitalized group 
HKN = Hospitalized group 
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Di agnoses 

Table 7 represents a comparison of the number of 

diagnoses found in 200 nursing home residents. The 

range of the number of diagnoses found for both groups 

were simitar. The hospitalized group had a range of 1 

to 7 diagnoses. The non-hospitalized group had a 

slightly smaller range of 1 to 6 diagnoses. There was 

an average of 3.04 diagnoses per resident (S.D. = 1.16) 

for the hospitalized group. The non-hospitalized group 

had an average of 2.65 diagnoses for each resident (S.D 

= 1.46). The difference between the number of diagnoses 

for the two groups was found to be significant ( p = 

0.04). 
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Table 7. A Comparison of the Number of Diagnoses Found 

for 200 Nursing Home Residents 

Group Range Mean T Statistic p value 
(Std. Dev.) 

N* 1-7 2.65 
(n=100) (1.46) 

HUM 1-6 3.04 2.09 0.04 
(n=100) (1.16) 

Std. Dev. = standard deviation 
NM S non-hospitalized group 
HUM = hospitalized group 
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Medication Use 

Tables 8 through 12 list comparisons of the number 

of medication orders for the 200 nursing home residents. 

Table 8 also lists the difference in the number of HCFA 

irreguIarities found for each group. The hospitalized 

group had a higher mean number of regular medication 

orders on admission (5.13, S.D.= 2.6) and discharge 

(6.42,S.D.= 2.93) than the non-hospitalized group (3.9, 

S.D. = 2.26) on admission and (4.46, S.D. = 2.52) on 

discharge. Discharge for the non-hospitalized group was 

considered 30 days after admission to the nursing home 

for this study. The difference between the number of 

regular medication orders was found to be significant 

(p= <0.001). 

The non-hospitalized group had more prn orders on 

the average for medication on admission (2.62, S.D.= 

1.63) than did the hospitalized group's average (1.86 

S.D. = 1.55). The difference between the two groups was 

found to be significant ( p= 0.001). Both groups had a 

similar number of prn medication orders on discharge. 

The hospitalized group had an average number of prn 

medication orders on discharge of 3.75, S.D.= 2.24, and 

the hospitalized group had an average of 3.78 prn 

medication orders on discharge (S.D. = 1.72). The 

difference between the two groups concerning prn 
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medication orders on discharge was not significant 

(P=0.92). 

The average number of HCFA indicator irregularities 

found for the hospitatized group was almost double that 

of the non-hospitalized group. The average for the 

hospitalized group was 1.13 , S.D. = 0.97. The 

average and standard deviation for the non-hospitalized 

group was 0.57, and 0.76 respectively. The range was 

similar for both groups. The hospitalized group had a 

range of 0-4 irreguIarities. The non-hospitalized group 

had a range of 0-3 irreguIarities. The difference 

between the number of HCFA irregularities found for the 

two groups was significant (p< 0.001). 



Table 8. A Comparison of the Medication use for 200 

Nursing Home Residents 

Vari abi e Range Mean 
(S.D.) 

T test p val 

Hx group regular 
medication orders on 
admi ss i on 

0-12 5.13 
(2.60) 

Nx group regular 
medication orders on 
admi ss i on 

0-9 3.9 
(2.27) 

3. 57 <0.001 

Hx group prn 
medication orders on 
admi ss i on 

0-7 1 . 86 
(1.56) 

Nx group prn medication 
orders on admission 

0-7 2.62 
(1.64) 

3. 36 <0.001 

Hx group regular 
medication "orders on 
d i scharge 

1-14 6.42 
(2.93) 

Nx group regular 
medication orders on 
d i scharge 

0-1 1 4. 46 
(2.52) 

5.06 <0.001 

Hx group prn medication 
orders on discharge 

0-1 1 3. 75 
(2.25) 

Nx group prn medication 
orders on discharge 

1-9 3. 78 
(1.73) 

0.11 0.92 

HCFA irregu1arities 
found for the Hx 
group 

0-4 1.13 
(0.97) 

HCFA irregularities 
found for the Nx group 

0-3 0. 57 
(0.77) 

4.52 <0.001 

Nx = non-hospitalized group 
Hx S hospitalized group 
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Table 9. A Comparison of the Number of Regular 

Medication Orders on Admission for the 

Hospitalized and Non-hospitalized Groups 

Number of Orders Hospitalized Non-Hospitalized 
(n=100) (n=100) 

0 to 3 31 /. 43/. 

4 to 5 25/ 34/ 

6 to 12 44/ 23/ 

Total  100/  100/  
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Table 10. A Comparison of the Number of Regular 

Medication Orders on Discharge for the 

Hospitalized and Non-Hospitalized Groups 

Number of Orders Hospitalized Non-Hospitalized 
(n=100) (n=100) 

0 to 4 £97. 60'/ 

5 to 6 297 19Z 

7 to 14 42/. 21 7, 

Total  100Z 100Z 
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Table 11. A Listing of the Number of Prn Medication 

Orders on Admission for the Hospitalized and 

Non-Hospitalized Groups. 

Number of Prn Hospitalized Non-Hospitalized 
(n=100) (n=100) 

Medication Orders 

0 to 1 48X 277. 

2 \ 7 7  27X 

3 to 7 357. 467 

Total 100 7. 100X 
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Table 12. A List of the Number of Prn Medication Orders 

on Discharge for the Hospitalized and Non-

Hospitalized Groups. 

Number of Prn Medication Hospital Non-Hospital 
Orders on Discharge (n=100) (n=100) 

0 to 2 32Z 28/1 

3 to 4 39/ 36Z 

5 to 11 29it 36'/. 

Tota I  100X 100Z 
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HCFA Indicators 

Table 13 and 14 list the frequency of the HCFA 

irregularities that were found for the 200 nursing home 

residents. Table 14 lists the HCFA irregularities if 

either group had a minimum of at least 5 irregu1arities, 

There were 27 residents in the hospitalized group that 

had no HCFA irregu1arities found for their medication 

orders. The control group had more than twice as many 

(56) residents with no HCFA irregularities. 

* 
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Table 13. Frequency of HCFA Irregularities Found for 

Hospitalized and Non-Hospitalized Groups 

Indicator number HM NK 

1} More than 1 drug order for the 10 6 
same or nearly the same drug (e.g. 
2 antihistamines-prn allergies) 

2) Drugs Administered beyond stop 2 0 
order poIi c i es 

3) PRN's given every day 1 1 

4) 3 or more laxatives ordered 0 O 
concurrently (sequential orders 
exc1uded) 

5) Major tranquiIizers (anti- 7 14 
psychotics) or antidepressants 
administered less than 3 days. 

6) Continuous hypnotic drug use. 13 5 
7) Concomitant use of more than 0 2 
one hypnotic drug. 

8) Hypnotics used in excess of 9 6 
listed doses (see Appendix B). 

9) Concomitant use of more than 1 0 
one antipsychotic. 

10) Antipsychotic doses in excess 0 0 
of listed doses (see Appendix B). 

11) Anti-anxiety dosages more than 1 2 
listed doses (see Appendix B). 

12) More than 2 changes of anti- 0 0 
depressants in 7 days. 

13) Antidepressant doses in excess 0 O 
of listed doses (see Appendix B). 
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Table 13. Continued. Frequency of HCFA Irregularities 

Found for Hospitalized and Non-Hospitalized Groups 

Indicator H» NK 

14) Repeated loss of seizure control 
while taking anticonvulsants. 

15) Patients on thyroid without 
thyroid function tests. 

16) Hypertensives without blood 
pressure at least weekly. 

17) Anticoagulants (warfarin) 
without clotting assessment. 

18) Cardiotonics (e.g. digoxin) 
without daily pulse or with pulse 
consistently more than 100 or less 
than 60. 

19) Insulin or oral hypoglycemics 
without daily urine sugar test or 
FBS or blood sugar test every 60 
days. 

20) Iron, folic acid, or B 12 with
out RBC assessment in the first month 
of therapy. 

21) Anti-infectives for chronic UTI 
without UA at least 30 days after 
start of therapy. 

22) Mandelamine or Hiprex without 
urine PH assessment. 

23) Nitrofurantoin use if used for 
other than UTI. 

24) More than 3 analgesics used in 
comb i nat i on. 

25) Diuretics without serum potassium 0 
within 30 days of start of therapy. 

0 
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Table 13 continued. Number of HCFA Irregularities Found 

for Hospitalized and Non-Hospitalized Groups 

Indicator HK N« 

26) Diuretics and digoxin used to- 1 
gether without a serum potassium 
within 30 days of starting therapy. 

27) Phenylbutazone or oxphenbut- 0 
azone used continuously without 
CBC after the start of therapy. 

28) The use of digoxin products 19 
in the absence of CHF, Atrial 
fib., PSVT. 

29) Anticholinergics (e.g. Artane 0 
and Cogent in) with antipsychotics 
in the absence of recorded E.P.S. 

30) Continuous use of antibiotic and 0 
steroidal opthalmics (e.g. Corti-
sporin) more than 14 days. 

31) Aminoglycoside antibiotics 1 
(e.g. gentamicin) without serum 
creatinine when drug started. 

32) Orders for drugs to which 5 
patient is known to be allergic. 

33) Inappropriate crushing of drugs 1 
(see Append i x G). 

H* = Hosp i ta1 ized 
NK = Non-Hospitalized 
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Table 14 has a list of the 11 HCFA irregularities 

that were found at least five times in either group. 

Two of the most common infractions found were for the 

medication digoxin. The 1ack of diagnosis was the most 

commonly found indicator involving digoxin. Three of 

the top irregularities involved CNS medications. The 

use of antipsychotics or antidepressants for less than 

three days was the most common infraction found for this 

set of irregularities. 

Orders for the same drug and orders for drugs that 

the resident is known to be allergic were the next two 

indicators implicated for poor medication ordering. Six 

residents were receiving levothyroxin without a 

diagnosis of hypothyroidism. Eight residents were found 

to be receiving iron, B-12, or folate without the proper 

laboratory tests. Five residents in the hospitalized 

group were receiving warfarin without a clotting 

assessment being done while in the nursing home. Seven 

hospitalized residents were receiving anti-hypertensive 

medications without having a blood pressure checked at 

least weekly. 

There were eleven HCFA indicators that had a 

frequency of at least five or more in either of the two 

groups. Eighteen indicators had zero frequencies found 

in the non-hospitalized group. Eleven indicators with 
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a zero frequency were found in the hospitalized group. 

There were ten indicators with a zero frequency in both 

groups. 
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Table 14. A List of HCFA Irregularities ( 5 or more) for 

the two Groups. 

Irregularity N* H* 

1) Drug orders for the same or 6 10 
nearly the same drug. 

5) Antipsychotic or antidepressants 14 7 
given less than 3 days 

6) Continuous use of hypnotics 5 13 

8) Hypnotics used above the listed 6 9 
doses for the elderly. 

15) No diagnosis or laboratory data 1 5 
for 1evothyroxine orders 

16) Antihypertensive medication given 0 7 
without a blood pressure at least 
weeK1y. 

17) No Pt found with anticoagulants 0 5 

18) Digoxin given without a daily 1 7 
pulse, or pulse > 100 or < 60. 

20) No RBC assessed after the start of 2 6 
iron, folate or vitamin b12. 

28) There was no diagnosis listed for 9 19 
digoxin order. 

32) Orders for medication(s) for which 2 5 
the patient is known to be allergic. 

N« = non-hospitalized 
H* s hospitalized 
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Testing Hypotheses 

In order to test for significant differences 

between the two groups, chi-square values were 

tabulated for the nominal data and student's t tests 

were performed on the continuous data. The categorical 

data were race, where admitted from,physician type, sex, 

level of care, mobility, continence of bowel and 

bladder, and mental acuity. 

To find the significant relationships between 

hospitalization (dependent variable) and the independent 

variables, logistic regression was utilized. Logistic 

regression was utilized to identify significant risk 

factors for elderly nursing home residents to become 

hospitalized within 30 days of admission to the nursing 

home. All statistical testing was done at the 

significance level of 0.05. The relative risks are 

reported at the 95X confidence intervals. 

The model specified that the dependent variable was 

hospitalization. The rest of the variables were loaded 

stepwise into the epilog computer program to maximize 

the interaction of all of the variables. The program 

selected the six variables listed in Table 15 as the 

strongest variables having an effect on hospitalization.. 
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Hypothec i s J.. There is no relationship between 

the number of HCFA indicator irregu1arities found for 

elderly nursing home residents and the risk of 

hospitalization of the elderly nursing home residents. 

There was a significant difference noted for the 

number of HCFA irregu1arities found for the two groups 

in Table 6 (p<0.001). Table 15 shows that the relative 

risk of an elderly nursing home residents likelihood of 

being admitted to a hospital within 30 days in the study 

were between 1.63 to 1,71 (p=0.012). Therefore the null 

hypothesis is rejected for Hypothesis I. 

Hypothesis I I. There is no relationship between the 

number of regular medication orders that an elderly 

nursing home resident has on admission and the risk of 

hospitalization of elderly nursing home residents. 

Table 8 shows that there was a significant 

difference between the number of regular medication 

orders on admission for elderly nursing home residents 

(p< 0.001). However, logistic regression showed no 

effect of the number of regular medication orders on 

admission and hospitalization, The covariance matrix is 

listed in Appendix E. Therefore, the null hypothesis is 

reta i ned. 

Hypothes i s III. There is no relationship between 

the number of regular medication orders on discharge for 
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an elderly nursing home resident and the risk of 

hospitalization of elderly nursing home residents. 

Table 8 shows that there was a significant 

difference between the two groups concerning the number 

of regular medication orders on discharge (p=<0.001). 

Table 15 shows that there is a relationship between the 

number of regular medication orders and hospitalization 

of elderly nursing home residents (p= 0.001). The 

likelihood of an elderly nursing home resident being 

discharged to a hospital within 30 days of admission to 

the nursing home was 1.24-1.25. Therefore, the null 

hypothesis is rejected. 

Hypothesis IV. There is no relationship between the 

number of prn medication orders that an elderly nursing 

home resident has on admission and the risk of 

hospitalization of elderly nursing home residents. 

Table Q shows that there was a significant 

difference between the two groups concerning the number 

of prn medication orders on admission (p=0.001). Table 

15 presents a summary of significant predictors of 

hospitalization found for this population. These 

results show a negative or protective effect on 

the hospitalization of elderly nursing home residents. 

The relative risk of an elderly nursing home resident's 

hospitalization was between 0.74-0.70 (p=0.011). The 
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null hypothesis is rejected. There was a relationship 

(negative} found for the number of prn medications on 

admission and hospitalization. 

Hypothes i a V. There iB no relationship between the 

number of prn medication orders on discharge for elderly 

nursing home residents and the risk of hospitalization 

of elderly nursing home residents. 

There was no difference between the two groups as 

reported on Table 7 (p=0.92). There was no relationship 

found between the number of prn medication orders for an 

elderly nursing home residents and hospitalization, 

therefore, the null hypothesis is retained for 

Hypothesis V. 
f 

The Hypotheses ll and V were retained. Hypotheses 

1,111 and IV were rejected. Elderly nursing home 

residents with a HCFA irregularity were found to have 

greater odds of being admitted to the hospital than 

elderly nursing home residents that did not have any 

HCFA irregularities. Residents were also found to have 

an increased odds of being hospitalized if the number of 

regular medication orders were increased on discharge 

(within 30 days). 

Residents were found to have a decreased chance of being 

admitted to a hospital with the larger number of prn 

medication orders on admission. 
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Logistic Regression Analysis 

The summary of logistic regression for the 

significant predictors of hospitalization are presented 

in Table 15. Three of the six variables have previously 

been discussed. Those variables were, HCFA 

irreguIarities, prn medication orders on admission and 

the number of regular medication orders on discharge. 

There were two ADL factors which proved to be predictors 

for hospitalization. The first was mobility, and the 

second was urinary continence. The final variable was 

physician type. 

Residents with a private physician were found to be 

less likely to be admitted to a hospital than were 

residents with other types of physicians. The 

likelihood was found to be between 0.32-0.36 for these 

residents. Residents that were immobile on admission 

were found to be more likely to be admitted to a 

hospital (1.9-2.27). Residents that were incontinent of 

urine on admission were 2.26-2.41 times as likely to be 

admitted to a hospital when compared to residents that 

were continent of urine. 
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Table 15. Summary of Logistic Regression Analyses 

Predicting Hospitalization Of Elderly 

Nursing Home Residents. 

Variables Rel. Risk 957. c.l.* p-value 

Immob ile 2. 08 1 . 9-2.27 0.045 

Non-Pr i vate 
Phys i c i an 

0. 34 0. 32-0.36 0.0269 

Prn medication 
orders on 
adm i ss i on 

0. 76 0. 74-0.78 0.0114 

Regu1ar 
med i cat i on 
orders on 
d i scharge 

1 . 24 1 . 24-1.25 0.0012 

Urinary in-
cont i nence 

2. 33 2. 26-2.41 0.0017 

HCFA 
i rregu1ar i t i es 

1 . 67 1 . 63-1.71 0.012 

* 95'/. confidence level values 
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CHAPTER 5 

DISCUSSION 

Reducing morbidity and mortality in elderly nursing 

home residents is a primary concern for health care 

professionals. Pharmacists have attempted to reduce 

these factors through advocating the proper use of 

medications in nursing home residents. This study chose 

to assess why some nursing home residents went to the 

hospital shortly after admission to the nursing home 

in the hopes that risk factors could be identified to 

help health care professionals prevent hospitalization 

of residents in the future. 

This study found four factors that were 

statistically significant for increasing the odds of 

early hospitalization for elderly nursing home 

residents. Two of the factors were medically related, 

the number of HCFA irregularities and the number of 

regular medication orders on discharge. The other two 

factors found were immobility and urinary incontinence. 

Residents with HCFA indicator irregularities were 

found to have an increased odds of being admitted to the 

hospital of between 1.63 to 1.71. The most common HCFA 

irreguIarities found for this study are listed on Table 

14. The use of digoxin without a diagnosis, continuous 

use of hypnotics and duplicate drug orders were the 
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three top irreguIarities found in this study. 

These top irreguIaritias are consistent with other 

studies, including a study which found that 28V. of 

nursing home residents were receiving sedatives and 

hypnotics on a scheduled rather than a prn basis (Beers, 

1988). These findings also concur with the work of 

Shannon (1984) who found that the continuous use of 

hypnotics, duplicate drug orders and no red blood cell 

assessment after the start of iron therapy to be the top 

HCFA irregularities (Shannon, 1984). 

The HCFA indicators were designed for retrospective 

chart reviews of 1ong-term care residents. Many 

indicators stipulate tests that should be done within 30 

days of the initiation of therapy. The average length 

of stay for the hospitalized group was less than 13 

days. Obviously, not all hospitalized residents could 

have tests within 30 days of therapy. The investigator 

modified the indicators to accommodate the shorter 

length of stay of the hospitalized group, The procedure 

for utilizing the indicators is listed in Appendix A. 

An example is the need of a potassium level within 30 

days of the start of diuretic therapy. The investigator 

reviewed the records for any potassium level drawn for 

the resident. If no potassium level was found, an 

irregularity was noted. This modification may have 
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biased this study in finding more irregularities for the 

hospitalized group. 

In order to eliminate this bias, it may be possible 

in future studies to use a study population which is 

hospitalized after 30 days of admission to a nursing 

home. Another possibility to reduce the HCFA indicator 

time factor would be to only review indicators that do 

not stipulate a deadline for tests. For example, orders 

for medications that the resident is known to be 

allergic are not time dependent. 

This study clearly shows that medication use 

remains high in the elderly nursing home population. 

For the total population of 200 nursing home residents 

the average number of regular medication orders was 4.52 

on admission and 5.44 on discharge. The average number 

of prn medication orders was 2.24 on admission and 3.77 

on discharge. Combining regular and prn orders, these 

residents had the possibility of receiving over nine 

medications per day on discharge. These high numbers 

were found to be predictive of hospitalization. 

Specifically, this study found that the number of 

regular medication orders on discharge increased the 

odds of hospitalization by 1.25. The hospitalized 

group had twice as many residents with at least 

seven medication orders on discharge than the non-
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hospitalized group (Table 10). Possible reasons for the 

hospitalized group having more regular medication orders 

on discharge include an increased number of diagnoses, 

physician type, and a decreased ability to perform 

ADL's. Thus, the hospitalized group may have been 

sicker and needed more medications. This group also had 

more private physicians than the non-hospitalized group. 

Private physicians have monetary incentives to 

hospitalize their patients. The county system has 

limited resources, and does not have the same incentive 

for hospitalization. 

The variable of regular medication orders may be 

useful for pharmacists performing monthly drug regimen 

reviews. The pharmacist could note if the number of 

regular medication orders increased from the former drug 

regimen review. This variable may indicate which 

residents are at an increased odds of hospitalization. 

The variables of urine continence and mobility 

were helpful in finding the odds of hospitalization of 

residents in this study. The ADL's observed in this 

study were mobility, continence of bowel and bladder, 

and finally mental awareness. All of the residents in 

the hospitalized group were statistically deficient in 

their ADL's, which suggests that these residents were 

sicker than their counterparts in the non-hospitalized 
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group. These findings were expected and have been found 

before (Donaldson, 1980;Liechtenstein, 1985). 

Two factors were found to have a protective effect 

for residents not going to the hospital. These two 

factors were the non-private physicians and the number 

of as needed (prn) medication orders on admission. 

A reason for this protective effect may have been 

that the non-hospitalized group had significantly 

more county residents than did the hospitalized group. 

The county residents that were admitted to the long-term 

care facility had prewritten prn medication orders from 

the county health care providers. Since the medications 

were available in the facility , the nursing staff could 

treat minor problems more efficiently than if new 

orders and medications were to be ordered. Perhaps this 

fact led to fewer hospitalizations. 

Another consideration is that county residents are 

destitute. They must rely on welfare for the provision 

of their care. They may have already been poor or had 

to "spend down" to become el igible for welfare. In the 

case of spending down, the process may have taken weeks 

to months depending on their earlier financial 

situation. If they had already been in the health care 

system, they may have been an inherently longer-staying 

group than residents admitted from home or the hospital. 
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The long-term stayers had proven their 

survivability and as a group, the non-hospitalized group 

may have been healthier than the hospitalized group. 

There were twice as many non-hospitalized residents 

admitted for intermediate care in the nursing home as 

compared to the hospitalized group. The non-

hospitalized group was more functional as measured by 

their ADL's than was the hospitalized group which may 

explain why more non-hospitalized residents were 

admitted to intermediate care in the long-term care 

fac iIi ty. 

Another difference between county and private care 

is who pays for the care provided. Hospitalization is 

expensive, and is usually covered by insurance for the 

private patients. With financial constraints for 

welfare in Arizona, the county system has less 

inducement for hospitalization than the private sector 

of society. This may be another reason that there were 

more county residents in the non-hospitalized group. 

This study population compares favorably with the 

outcomes that other studies have found. Thirty-seven 

percent of residents in this study admitted to the 

nursing home were discharged to a hospital. This is 

consistent with the 36X that Lewis found in 1985. 

Twenty-nine percent of admissions to the long-term care 
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center resulted in being discharged to their homes. 

Linn (1977) found 26X of nursing home residents were 

discharged to their homes from nursing homes and Von 

Nostrand in 1979 found 267. of nursing home residents 

were also discharged home. 

Mortality was twenty-four percent for the residents 

admitted during the study period. Other investigators 

have found approximately 1/3 of nursing home residents 

die in the nursing home (Comargo, 1945; Goldfarb, 1969; 

Donaldson, 1980). Discharge to other nursing homes was 

rare in this study, approximately ten percent. Similar 

findings were found by Von Nostrand (1979), and Lewis 

(1985). 

Cone I us i on 

Since this study's population and outcomes are 

similar to those found in other studies, the results of 

this study may be generally applicable to other nursing 

home populations in the United States. Specifically, 

the HCFA indicators, the number of regular medication 

orders on discharge,and ADL's may be used by pharmacists 

and other health care professionals as tools to assess 

the likelihood of early hospitalization of elderly 

nursing home residents. 
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Recommendat i ons 

There are two areas that may be addressed from this 

study. The first area is the use of the HCFA indicators 

by pharmacists. The second is for future study 

considerations. Pharmacists have been named by HCFA as 

the health care professional best suited for reviewing 

medication orders in both intermediate and skilled 

nursing facilities. Pharmacists can now advance their 

Knowledge of drug use in long-term care centers to help 

identify residents at risk of hospitalization. This 

study showed that in addition to known risk factors of 

hospitalization such as ADL deficits, age, sex, and 

race, that the HCFA indicators, and the number of 

regular medication orders on discharge are helpful in 

determining the odds of hospitalization of elderly 

nursing home residents. 

Future studies of multiple nursing homes may 

overcome any regional differences found in this study. 

The majority o.f residents in this study were white. 

There were no orientals in this study and only 3 blacks. 

Prospective studies of nursing home residents may show 

that early intervention by pharmacists using the HCFA 

indicators can prove the worth of the indicators 

nationwide in preventing hospitalization of elderly 

nursing home residents. 
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Another question that may be addressed in future 

studies is the impact of standing orders for elderly 

nursing home residents. The county residents in this 

study had standing prn orders on admission and this was 

shown to have a protective effect on the hospitalization 

of elderly nursing home residents. 

In conclusion, future studies should utilize 

prospective, multicenter sites for future nursing home 

studies. These studies should address the success of 

pharmacist's interventions using the HCFA indicators to 

predict the risk of hospitalization of elderly nursing 

home residents within 30 days of admission. 



APPENDIX A 

33 HCFA INDICATORS AND THE 

GUIDELINES FOR THEIR USE 
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SOUK ART OF FSDSBAl. "IHUICATOBS"" FOS EVALUATING STTflCT DOUG PMMW 

Gawral Indteatara 
A. matter oi mmea/BKJOtft should equal imfa dally com (or tn 
E. Bartow rmsx be pertunucd tn the facility. 
C. Hot mora ttun 9.1 draft/patient (n 8HF/ 3 In ICF/T^HNote—apply only in extreme 

constdtf only drugs administered tn the Ust 30 days). 
D. Mar* than 100 pa tints renewed in ana day (wpwally if other duties also parforaadk. 

Indicators invohring Ptmible Drag ITiaraaT Problem* fMf •= more than. *LT - <—»ti»— * 

ana 

1. Mora tnan t drug order tor same or nearly 
same drug (e.g. 2 antihlstamwes-pm allergies). 

Drugs administered beyono atop order policies. 
PRHs given every day for more than 30 days. 

i, 3 or more laxatives ordered concurrently 
(sequential orders not included). 

Major tranouilizers (antinsycnotic) or antide
pressants administered less tnan 3 days. 

Continuous nypnotic drug use MT 30 days. 

Concomitant use of MT 1 hypnotic Cnrg. 

3. Hypnotics in excess of listed dosages. 

•>. Csnc5TT.::ir,; u»e oi MT l antipsyenotic. 

in Antipsv!»»"«!; icsas tn excess oi listing. 

11. Anti-ansiety eosages MT those listed. 

'.3. MT 2 shanges o( antideoressants in ^ days. 

3. Anttdeoressant doses in excess of those listed 
for patients 65 years ana older. 

i. Reoeated ioss oi seizure control wtiile :aicing 
anticonvulsants. 

'5. Patients on thyroid 5 thyroid function tests. 

IS. Hypertensives s Blood pressure at least weakly. 

Anticoagulants S clotting assessment monthly. 

".9. Cardiotonics <e.g. digoxint without daily 
pulse for first 30 days and weexly thereafter 
or vnthar ouise consistently MT 100 or LT SO. 

13. Insulin or oral hypoglycemics 5 daily urine sugar 
test or F3S ar oiooa sugar test q 60 days. 

20. Iron, folic acid, or a-u i  a f i C  
assessment first month of therapy, 

31. AntHnfectlves for enronte Oil 3 UA 
at least 30 days after start of therapy. 

33. Mandelamine or Hlpfcx i urtna pH with
in 30 days of start of therapy or continued 
when pH more than 6. 

23. Nitrofurantoin (Furandantm. 
Macrooantln) use if used for otnar 
than Tx of Ull or serum creatinine 
it BUN levels not recorded in chart. 

34. MT 3 analgesics used tn combination. 

i-. diuretics without serum ^uiasaium 
(K) within 30 Jays of start of therapy. 

3D, Diuretics & digitalis &SiflP together 
without serum <K) within 30 days of 
start fle q 6 months thereafter. 

:T. Phenylbutazone (ButaraUdtn, etc.) or 
or oxypnanoutazona continuously for 30 
days without CBC after start of therapy. 

38. The use of digitalis products in absence 
of CHF, atrial fib» F5YT or atrial fib. 

29. Anticholinergics (egi Artane. Cogentln) B 
antipsychotics in absence of recorded EJ'.S. 

30. Contlnous of antlbiotlc/steroidal opthal-
mics (eg: Cortisporinl more than 14 days. 

31. Aminoglycoside antibiotics (egt Ow 
mycm s serum creatinine wnen drug started. 

22. Orders for drugs to wmcti patient is 
known to be allergic. 

33, InaopropriDte crushing of drugs. 

THESE ARE OHLT INDICATORS FOR EVALUATING DRUG REGIMEH REVIEWS. 
EXCEPTING FOR "GENERAL INDICATORS". FACTUTCES AND PRESCBXBEHS HEED 

HOT TAKE ANY "CORRECT!* "?• MEASURES. 

•i. Swenaon. J. Lincer Deportment of Health Semces Revised May 1983 
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The indicator number is followed by the HCFA indicator. 
Guidelines followed for this study are then listed after 
each indicator. 

1) More than 1 drug order for the same or nearly the 
same drug (e.g. 2 antihistamines-prn allergies) 

Medications were classified using the 1988 American 
Hospital Formulary Service guidelines for 
cI ass i f i cat i on. 

2) Drugs Administered beyond stop order policies 

The facility had an automatic stop order of 14 days for 
antibiotics. An irregularity was noted if antibiotics 
were administered beyond this time period. 

3) PRN's given every day 

The data were collected from the MAR. If a nurse signed 
the MAR that a prn was given daily for more than seven 
days, an irregularity was noted. 

4) 3 or more laxatives ordered concurrently (sequential 
orders excluded) 

The data were collected from the residents chart. 
Orders for sequential orders were not counted as 
i rregular i t i es. 

5) Major tranquilizers (anti-psychotics) or 
antidepressants administered less than 3 days. 

The MAR was reviewed for these data. 

6) Continuous hypnotic drug use. 

Regular orders for continuous hypnotic medications were 
considered continuous hypnotic use for this study. 

7) Concomitant use of more than one hypnotic drug. 

The use of more than one hypnotic drug was determined by 
inspecting the MAR for both regular and prn drug usage. 
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8) Hypnotics used in excess of listed doses (listed in 
Appendix B). 

Inspection of the MAR and provided this information. 

9) Concomitant use of more than one antipsychotic. 

The MAR was inspected for the use of more than one 
ant i psychot i c. 

10) Antipsychotic doses in excess of listed doses 
(listed in Appendix B). 

The MAR provided the daily dosage administered to the 
res i dent. 

11) Anti-anxiety dosages more than listed doses in 
Appendix B 

The MAR provided the information of what was given and 
the Physician's orders in the chart provide what was 
ordered. 

12) More than 2 changes of anti-depressants in 7 days. 

The Physician's orders were reviewed for any changes for 
the first 30 days for the non-hospitalized group and for 
the entire time up to 29 days for the hospitalized 
group. 

13) Antidepressant doses in excess of listed doses in 
Appendix B. 

The physician's orders provided the information on what 
was ordered. 

14) Repeated loss of seizure control while taking 
ant i convuIsants. 

The nurses notes were reviewed for any notes concerning 
seizures if the resident was receiving anticonvulsants. 

15) Patients on thyroid without thyroid function tests. 

Laboratory data were reviewed for thyroid function tests 
such as T3 or T4 or TSH tests. If no tests were found, 
an irregularity was noted. 
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16) Hypertensives without blood pressure at least 
weekly. 

The MAR was reviewed for any documentation of a blood 
pressure. No irregularity was noted if a blood pressure 
was obtained from the chart. 

17) Anticoagulants (warfarin) without clotting 
assessment. 

A review of the laboratory data available in the 
resident's chart for clotting assessment was performed. 
Any protime was needed for a resident not to have an 
i rreguIar i ty. 

18) Cardiotonics (e.g. digoxin) without daily pulse or 
with pulse consistently more than 100 or less 
than 60. 

The MAR provided the documentation for the pulse. An 
irregularity was noted if the pulse was greater than 100 
or less than 60 beats per minute, and the digoxin was 
administered. An irregularity was also noted if no putse 
was recorded. 

19) Insulin or oral hypoglycemics without daily urine 
sugar test or FBS or blood sugar test every 60 days. 

A review of the MAR for a daily urine sugar test was 
performed. The laboratory data were also reviewed for a 
FBS but only the lack of a daily urine sugar test 
resulted in an irreguIarity. 

20) Iron, folic acid, or B 12 with-out RBC assessment in 
the first month of therapy. 

A review of the available laboratory data for a RBC 
assessment was done. The lack of any documented RBC 
test resulted in an irregularity. 

21) Anti-infectives for chronic UTI without UA at least 
30 days after start of therapy. 

The available laboratory data were examined for any 
urinalysis performed on a resident with a chronic anti-
i nfect i ve order. 
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22) MandeI amine or Hiprex without urine PH assessment. 

The available labs were reviewed for a urine PH for any 
resident with orders for MandeI amine or Hiprex. 

23) Nitrofurantoin use if used for other than UTi. 

The chart was reviewed for a diagnosis of a UTl if the 
resident was receiving Nitrofurantoin. 

24) More than 3 analgesics used in combination. 

The medication orders were reviewed for analgesic 
orders. 

25) Diuretics without serum potassium within 30 days of 
the start of therapy. 

Laboratory data were reviewed for any potassium level 
for residents receiving diuretics. No potassium level 
resulted in an irregularity. 

26) Diuretics and digoxin used together without a serum 
potassium within 30 days of starting therapy. 

Laboratory data were reviewed for any potassium level 
for residents receiving both diuretics and digoxin. The 
lack of a potassium level resulted in an irregularity. 

27) Phenylbutazone or oxphenbutazone used continuously 
without CBC after the start of therapy. 

Laboratory data were reviewed for a CBC if the resident 
was receiving either of these medications. 

26) The use of digoxin products in the absence of CHF, 
Atr i al fib., PSVT. 

A review of the residents face sheets who were receiving 
digoxin for a diagnosis of CHF, or atrial fib, or psvt. 
An irregularity was noted if there was not at least one 
diagnosis found in the resident's chart for digoxin. 

29) Anticholinergics (e.g. Artane and Cogentin) with 
antipsychotics in the absence of recorded E.P.S. 

The nurses notes were searched for signs of E.P.S. if 
the resident was receiving an anticholinergic in the 
absence of E. P.S. 
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30) Continuous use of antibiotic and steroidal 
ophthalmics (e.g. Cortisporin) more than 14 days. 

A review of the MAR revealed the duration of therapy. 

31) Aminoglycoside antibiotics (e.g. gentamicin) without 
serum creatinine when drug started. 

The available labs were reviewed for any serum 
creatinine if the resident was receiving an 
ami nog Iycos i de. 

32) Orders for drugs to which patient is known to be 
a I I erg i c. 

Orders were reviewed for allergies. Irregularities were 
noted for residents receiving drugs in the same class as 
defined by the American Hospital Formulary Service to 
that for which they were known to be allergic. 

33) Inappropriate crushing of drugs (listed in Appendix 
G) . 

Medication orders were reviewed for directions to crush 
medications. A list of common medications that should 
not be crushed is listed in Appendix G. Particular 
attention was paid to sustained release products. 
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APPENDIX B 

RECOMMENDED DOSING OF PSYCHOTROPIC AND ANTIDEPRESSANT 

MEDICATIONS 



9 2  

Federal Dnsf Regimen Review "Apparent Irregularity* Dose Limiu 

Hypnotics Maximum Single 
Oose (or Age b5 ana 
over i Double Tar 
under 65) 

Antianxiety Drags Maximum Dailv Over 12. 
Dosage Age ha b. Under 63 
over: 12 ana unaeri 

Amytal ISO mg Ativan 3 mar 
Butuol 100 mg Azene 30 mg 
chloral hydrate T50 mg Centrax 30 mg 
Dalmane 15 mg ctiloraiazepoxtde 40 mg 
Doriden 500 mg diazepam 20 mg 
Kalelon 0.25 mg Equanit 600 mg 
^emoutal 100 mg Librium 40 rr.sr 
Soctee 750 mg •neorooamate eoo mg 
Voludar :oo me Mtltown 600 mg 
P'.acjovl 500 mg Paxioam ao mg 
Heatoril IS mg Serax 60 mg 
Seconal :oo mg Valium 20 mg 

Tranxene 30 mg 
Xanax 2 mg 

6 m& 
60 mg 
SO mg 
100 dig 
60 m? 

1B00 my 
100 m? 

1600 my 
1600 m? 
160 mg 
90 mg 
GO mg 
60 mg 
4 mg 

An tide of ejjana '•'uximum Uatlv 
Dosage tor Ages 65 
md Over (Douote 
fsr unaer eS) 

Antipsychotics Maximum Dailv 
Douse tor Ages 65 
and Over '.Qouoie for 
under 65) 

Adaoin 150 mg shlororomazine 900 mg 
amitriotyline 150 mg Haldol 50 mg 
Asenoin 200 mg Loxitane 125 mg 
wentyl : s  mg Mellaril -too mg 
Oesyrei 300 mg Moban 1 1 2  mg 
doxeoin 150 mg Mavane 3 0  mg 
Elavil 150 mg Proketaztne 200 mg 
imipraimne 150 mg Prolixin 20 mg 
Ludiomil 150 mg quids 30 mg 
yororamin 150 mg Sepoue 30 mg 
Pamelor :s mg Serenttl 2S0 mg 
Pertofrane 150 mg Stelazine •to mg 
Stnequan 1 5 0  mg Taractan 900 mg 
SK oramine 150 mg thioridazine 400 mg 
Sufmonul ISO mg Thorazine 300 mg 
Tofranil 150 mg Ttndal 150 mg 
'•'ivaetil j 0  mg Trllafon 3 2  mg 

Vesorin 100 mg 
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APPENDIX C 

COVER LETTER TO DESERT LIFE 



1/12/88 
John Black 
Administrator 
Desert Life Long-Terra C*£A Facility 

Dear John, 
1 would like :o use Desert Lite for my thesis project. 

My thesis project is looking at risk factors for the elderly 
to be discharqed to the hospital from the nursing home. This 
type of information may be able to help health care workers 
and administrators like your self to be able to predict the 
outcome of some patients. 

The type of inxormation that I will be gathering will be 
the patient's number, admission date, number of diagnoses, 
medications, aqe, and race. Thank you for the use of your 
facility. 

Sincerely, 

Poster Knutson RPh FASCP 
Consultant Pharmacist 



APPENDIX D 

EXAMPLES OF FACE SHEETS 
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APPENDIX E 

DATA COLLECTION FORMS 
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1) PATIENT NUMBER 
2) DATE OF ADMISSION 
3) 1 PRIVATE 2 V.A. 3 COUNT* : PHYSICIAN TYPE 
4) 1 HOME 2 HOSPITAL 3 NURSING HOME 4 OTHER : ADMITTED FROM 
5) DATE OF BIRTH 
6) AGE ON ADMISSION 
7) LENGTH OF STAY (DAYS) 
3) 1 WHITE 2 HISPANIC 3 BLACK : RACE 
9) TOTAL NUMBER OF DIAGNOSIS ON ADMISSION 
10) TOTAL NUMBER OF DIAGNOSIS ON DISCHARGE 
11) 1 SKILLED CARE 2 INTERMEDIATE CARE : LEVEL OF CARE 
12) TOTAL t OF REGULAR MEDICATION ORDERS IN ADMITTING MONTH 
13) TOTAL # OF PRN MEDICATION ORDERS IN ADMITTING MONTH 
14) TOTAL # OF REGULAR MEDICATION ORDERS FOR DISCHARGE MONTH 
15) TOTAL # OF PRN MEDICATION ORDERS FOR DISCHARGE MONTH 
16) l: MOBILE 2: NOT MOBILE 
17) l: CONTINENT OF URINE 2: INCONTINENT OF URINE 
18) l: CONTINENT OF BOWEL 2: INCONTINENT OF BOWEL 
19) TOTAL NUMBER OF LAB TESTS RUN 
20) 1:ALERT 2: CONFUSED 

LIST OF DIAGNOSIS 
1) 
2 )  
3 )  
4 )  
5 )  
* >  
7) 

LIST OF REGULAR MEDS CH ADMISSION LIST OF PRN MEDS Otl DC 
1) 
2 )  
3 )  
4 )  
5 )  
6 )  
7 )  
3 )  
9 )  
10) 
LIST OF REGULAR MEDS OM DISCHARGE LIST OF PRN MEDS CI.' DC 
1) 
2 )  
3 )  
4 )  
5 )  
6) 
7 )  
3 )  
3) 
10) 
11) 
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33 HCFA INDICATORS 

1)Y N NA NO DRUG ORDERS FOR SAME OR NEARLY SAME DRUG 
2)Y N NA DRUGS NOT ORDERED BEYOND STOP ORDER POLICIES 
3)Y N NA PRN MEDS GIVEN DAILY <30 DAYS 
4)Y N NA < 3 OR MORE LAXATIVES ORDERED CONCURRENTLY 
5) Y N NA ANTIPSYCHOTICS/ANTIDEPRESSANTS GIVEN > 3 DAYS 
6)Y N NA HYPNOTIC DRUG USE < 30 DAYS 
7)Y N NA USE OF NO MORE THAN 1 HYPNOTIC DRUG 
8)Y N NA HYPNOTICS USED < LISTED DOSES 
9)Y N NA ONLY ONE ANTIPSYCHOTIC USED/ORDERED 
10) Y N NA ANTIPSYCHOTIC DOSES < LISTED FOR THE ELDERLY 
11) Y H NA ANTI-ANXIETY DOSES < LISTED DOSES FOR THE ELDERLY 
12 )Y N NA < 2 CHANGES IN ATI DEPRESSANTS IN 7 DAYS 
13) Y N NA ANTI DEPRESSANT DOSES < THAN LISTED FOR THE ELDERLY 
14)Y N NA SIEZURES WHILE ON ANTICONVULSANT THERAPY 
15 )Y N NA DIAGNOSIS FOR THYROID REPLACEMENT OR THYROID FUNCTION 

TESTS IN CHART 
16) Y N NA ANTIHYPERTENSIVES GIVZN WITH WEEKLY BP CHECK 
17 )Y N NA ANTICOAGULANTS GIVEN WITH PT/PTT CHECKED MONTHLY 
18)Y H NA DIGOXIN GIVEN DAILY WITH PULSE IN FIRST 30 DAYS 

AND WEEKLY THEREAFTER OR WHEN PULSE >100 OR < 60 
19)Y N NA HYPOGLYCEMICS/INSULIS WITH DAILY URINE SUGAR OR FBS 60 

DAYS 
20) Y » NA RBC ASSESSED IN 30 DAYS OF START IRON/B12/FOLATE 
21)Y » NA UA AFTER 3 0 DAYS OF CHRONIC ANTIBIOTIC THERAPY 
22) Y tJ NA MANDELAMINE OR HIPREX USE WITH URINE PH TAKEN 
23) Y fJ NA NITROFURANTOIN USED ONLY FOR UTI WITH SCR/BUN 
24)Y N NA < 3 ANALGESICS USED IN COMBINATION 
25) Y II NA USE OF DIURETICS AMD DIGOXIN WITH K+- LEVELS 
26)Y N NA DIGOXIN USED WITH DIURETICS WITH K+ DRAWN WITHIN 30 

DAYS OF THE START AND Q 6 MONTHS 
27)Y tl NA PHENYLBUTAZONE OR OXPHENBUTAZOUE USED WITH CBC IN 30 

DAYS 
28)Y N NA PROPER DIAGNOSIS FOR DIGOXIN (CHF,A"FIB,PSVT,) 
29)Y N NA ANTICHOLINERGICS ORDERED WITH ANTIPSYCHOTICS WITH EPS 
30)Y K HA CONTINUOUS USE OF ANTIBIOTIC/STEROID OPTHALMICS < 14 

DAYS 
31)Y N NA SERUM CREAT. WHEN AMINOGLYCOSIDE STARTED 
32)Y N NA ORDERS FOR WHICH PATIENT IS KNOWN TO BE ALLERGIC 
3 3)Y N NA INAPPROPRIATE CRUSHING OF DRUGS 
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APPENDIX F 

THE COVARIANCE MATRIX OF THE PREDICTORS OF 

HOSPITALIZATION 
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Item Hob 
HCFA 

Hob 1.33E-01 

HD -2.01E-02 

PHA -4.18E-03 

RHD -1.12E-03 

CU -3.73E-02 

HCFA 1.29E-03 
4.17E-02 

CNST-9.25E-02 
3.05E-02 

Md PMA RMD CU 

2.38E-01 

2.73E-03 

-3.82E-03 

2.48E-02 

2.03E-03 

-2.68E-01 

1.16E-02 

-3.66E-04 

5.05E-02 

1.67E-03 

4.48E-03 

-2.36E-04 

-1.70E-03 

1.26E-01 

-1.42E-03 

-2.25E-02 -1.54E-02 -1.59E-01 

Item Constant 

Constant 8.53E-01 
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APPENDIX G 

LIST OF MEDICATIONS THAT SHOULD NOT BE CRUSHED 
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Healthcare Prescription services, inc. rias compiled a valuable reference list of drugs that snouid not tie 
cnewed or crusnea, ana is permitting tne ASCP update to reprint tne list as a service to ASCP members. 

Authors of the list are Bruce Hufforo. R.Pti.. president and chief executive officer. Healthcare prescrip
tion services, inc., and Carol voegeie. R.Pfi. and Larry Harrison. R.pn. 

CBEWEP 
Drags that shouldnotbe 

CRfiSiffiD 
0*MM P*NM MIM CmM CAM* cm » CM* MMICAUMI Cst*9*rr C* h MXMitw- ctuiirr Q* M« M#4tau«ci Caû onr cm » CM* 

S*flrtth0»l4l&r * (AWlrtMUfeft »9H]nttiVr<"f iniUlunOK 04 'lejutiiMi tn Qtenenowjior 7 l«90*MWmuin$l 1 to ŷicnoMlor 2 ('TtUHM I 'wiiiiltitlvi 3Wi>mftn"n« n 
AiriflOtAtWMM U uveoi< »i Pjvafru'ijitucaoi •ai»»iaw 5 iiTtilcmn* 3(teA9niiti (lUUHCAK̂ Ct *v miiha U .4l«*l|IOt * i<iweewi-Oi#iiie ;<oncne*<4i0r :t 'MUQMm*! '0 mmiw 3 
tMntrtm CNM<«I .friUrf ICtftTfAq '3 ion»aoe*«>nra i aMiitf 41 iftinaitUttt tvimt •I i 'ma &wSOOM»«t . mmommw TPfiAUvvJMMI* k Jrtflrfrt lllCXU NVCI •CJfWI 

•I i 'ctifl b«ovffi«ttaMi Je u All«M$tftvr jnfi-ftiriMnon J •-WHWNWW » Pnairmt-̂ Biasifi J0tlln«»̂ vn« jmnAitmoK U nUfntji *0 •& tniVR# •a lHiMt< '0 'rtui ubai »ont>*«ruvm«t u âî nmtRiottiB U BtfMmi'SU&tt 30 2 PMatŵ CMoveiiniui o0ait<vf*ttc»ifMni 30 Mlimw-Dcuw arttrtfttum i«*nn«wi« i P«ltUniO*Ot(fl1l|J tiNtiaan to MKMYIUWII Uilif 'b H4UttM*'vltKhM weo««ntart MUKHAMI 2 PftvAAIIMt S9 Bicncre»40*ioftt VCO*»4'-0< 1 utin 'wtrnin S JO Pontoon SAcu«*« eienci«friiio< i pilMMMpltfllCfM Id PiftClflSA jnfiafr«»vif«iK X Cimiujifi imigtK Jc fttm'MtfSOOtaft* irtWkWmeic 3d pfecmtmui «Mi4̂ ai«9»fK 44 CtfUftattietiM Qtungnunt iM«nart«« t ««TWUWt M p̂.atif* ItTavaf u Cftwtm** «4M*iaier MOCiUCIIMI 2 3 CMortiMfiitcttMa 1T»rtOI< u tuaad«KWfl Jiumttw M*tlKTMrw •» OwuqtirfOvaiao jMtlirftytMtaC 3a Cn«f(r«MWi fltotut inliftrttmAt u HarwSuewMi Q̂rOMtT«noM(0l 5 QvrfvOnliWUO jnliMrtivifwrK U Cho*w4*tt*« DrDrtCMfrlJlM k •itrMkiiwWM :or«wr«noMtei 2 1 CftvmernuM ffuym# '» H»W uwt (onairriMMitr 3 Sid«MG*r»CM >oncno«iitQf 2 CrtfluHAun** 2 it«er«iGanuii * $io#ftT««G>r(Kae } 
ConMUmw >c 0ilK#iewidr SlpwUUMI •rent*****"! 1 COUVwtHACMWi i«cenQ«iii/ii jfttAiia'Mi 2 «-ra» WHWDMaimM U laMi sonikmMwmw k ComcuM$«4»u*t 2 KMM-Cira»m jotfftairfitiiMatfnm u S9»wnCN«nc*lmiii \v0MA«f4 it COrtltJW-ltJVft 3'Oncn00t«Ji0> MOA-Ct'iO itlilMllvlMiM ]( Soawm&|kcrtat«tr»ttJi jnj4«w <D CCH-rtifi tm»t ' ;nnwn MMintM JC So<noyiT«M̂ qr rif iw<f »ê no4iiii«* 2 ft)IOUU«CJ3WI 4̂ t.l0lt<nQf>c z Kieru<i>tt :otnwii mwdnn y* SoftrniSArjb'ti .SHOUrvftiotuior U C.HMftU * tJOWl rtiiBitmoi'C » inn«MU»tl 'o# 3 Sort*ir|l|Swd(̂ 4ui< I .asô 'Kor 1 10 Sudaittf (Acifllirt 2 2t<*ar*«tio>«i TK̂ aitim tniJ-bttAmrfia ;j W|t1tt3fl1.*t10art •3t Hnra»N«fara«i u Saii'itlOdl a>0Aene0i44iD( 3 

;» uniMinv̂ wii *emm 1 TjTUlOlltMl KCOOflMllflt awtfllflte1* :* Sttervn G'id̂ at ia>tl C'*SSI«IUI|AI li MiUwn luoewmm 1 ii«aiSAiioiii SlOACAMualOi it isiii-flwin 2 UanC>wiî t 'OhUOMmffM ; jilttllTiri 2 3o«iQiiMun 'orqutxpni 2 MKo**Ufr*i 4*tt0i<t*Jiaivc 1 1|̂ 4l4$4aMM« •eiiBWI •a Ur«M caatM J itfvai* 0«t(dtn 4n0fnCJ«M U 2 Navtcfxiatm Jttt/mnif* int̂ niinwvi la IrsiM u JAIAItarTWtl U N<|-400»-|'4»C40 2 tniWn jMitvtUi* 4t D-nvaueotm «49 srconotitam ifltAtumnt !4 N<IMll*«̂  •JtMUior ; von<wo»ai»f 3>\oonr« Cnronoil* ?rf«AOiitaM aiŵ unwt !a liintilWcHiM 7 fvcro&w* 2 go*ui»Eti|*4B inrto»t"T̂ tc li H'traMPu'DvCafl :waM4| vaiMuior 2 5'VKlŴ UW I O&AftirrMuwi U »fc|r̂ fcrrij>tn {efswunaMitf 1 r̂ «<4)rlAciBIU>a 9'OflCftMiUW 2 0'itmtwuM Ofcvwi"1 a<KAtiamnt 2 Niiro«rir*tJMl (MMinllMiaW i ri«o«ur(aMU y«Aef»*aiar 3 3nnr«i||b*tt oetMitiam antAtiiirwHt U NilfflMtUtwa cwwivltMiaior 2 iMM«sniibi«T 3 %*«!»> tat«1 lUliff *6 t̂intns*(i8u« iViAKlfltMNlQf j l̂ ooAri'SAciotiM :ronCI««iaiar 2 ?w«auc»suM :<yoftji»»uwaiiv 2 t̂fn»aAcu>«N {QilWtNUMW 1 m̂oftuter 2 UlPflllPH 29 UM CMWlfftMUt* * Tftprŵ i SoaMmt •Hfi&kW 2 kntigtK '5 Nficiiftuivt *wm* it TiifiinnMUOitl jrm>«ni4ir»MAt 38 ! £ S tiflft <a Nounwia u:n irafltww n li.4jr-xilHI :r(Dn9fi:jni U C'ilO»ATlun-SAu01lM :'MCAd»i*iOr 2 N4vjla« A(ISIM MunfttU'* j tm-O«njflacJ0lv>4 i C mytMUDW »«•«« -i 0<Moa latfftqnttM inairfiifMi ; VltMiutlCtmi •̂ ••inocfvî Ai 2 MCDftflttHM tiHtlfM 3 2̂Q0tabwt U /O'D'-MiCH 'NWK 3 

Do Not Crush Code: 
1 Enunccuudublit loom tmouaa uw UBiMtn iahm iM 'FTTNAUKXRTITITNTIIUTIUTM MIMA* lot MUT •» M «r letmuitueft u* j u d # I* WPR*V«FKLIN«OCIIFVCIIONVLIMDNIQBT • TONICS »CU 

tc | (MOtcrttta Kuori 
2 TtrMnlttMcapsulH taitMtit ot i IJhouii TlttoaawuftimnKiotwrtim :#«qn«414 it dtllrttnl umn li mould ' 'Kdsiii tni irMrtiuttMaotNrtUif uoim IAO td*imii«<in«c»ni*nii ajiMMiCJviBM(M«> ••ceniinii 

1 TlmtralttHUbltu leeirtiMdiciiwi lUMt o»«t i p#r»a •tl litouii »6<*«iM«Miai*jiaai«o*ia**aia RCJCLFLLLLLCKIDULLM TMCUTCIVMTLACLWDA )I IWIMWW OWIRFTFTHINQNUTFLNW* 1 JlWlAlUIJ «9M t* MMlCJltOA IMfWl&* • a# w« aiiMtriM# *t IM cot • to • i tmmm tmtm * muKtimn ]| SOMT«T»HIIIWMF>WN«IIM«ITN IM I<R« T TWIM AIIRUITA U4M T.MOILUAAO (IHTLMALMMMIBTN WIM It attfiiuATvitiDmi-'tiiMiiflarJMv«iiwim i«uvrf<umnMioaiiiAiv*uiii04i*ti MdiagoeMwiM M««tfaiJM4MUi* ' **uiunq iiwi aiiiAff «i«i>nr r«c« ia ~liAl4irtcontUAl 0*000 WTtlBM lb# -pdicmen >4 MTOWLMMILCIIIMII— 4L*|M6*4LL*0*LLAT IW*M MiiAqfiiiHMiHnn UttfciitontkMtrvriwiMi 

•••)wiai«aiaoi*0iuainia in«fliiu* iigidi r*rvf nil i uid« roiKtmiiii«n oi aiud in * toc.ii •*14* muaD4tV«NllM44tUiC«G»̂  
4 Mlictlluitoui 4« uatt—tanai*«i*0i|t«i 4fc tuihtmovtnito 4c Buifwnq atAtaiionolarii murou auvto 44 d*iivsiDiJHQtie^avitc*(iiut«ffl<»o«ep«nt4 4# cjwtaajnt«ift*fuidariimi*c9M 41 ŵ itMtaeeiantttvt 
5 Sublingual *nd buccal ubltu . •»- i«ai««iu«rv«Miti*n<aitiwiat4*4 tirriBMiviDiMMaminrmeMin S**juow<na irwinqercfginiftfl mj* F>t**Mtti«aiuai 'tomttMnifiQ ini eiooeiuam anai*utrnaa<no .liMtttcb** fca-wt Itl a«tu«T*<m MUX WIC<T SOMVMTAKIT^AIIICJVIUIEWIA udtAoiai md tuDnnauaiiatma QtiU'atoimwiaija iilErfaniiv if <n»coctot4iaaiaa lubunavaitaBtat 
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