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ABSTRACT

Objectives: To examine prescribing quality among nursing home patients.

Methods: A cross sectional study in 23 nursing homes, based on drug charts. The evaluation of prescribing quality
was based on selected drug-specific indicators established by the Swedish National Board of Health and Welfare.
Logistic regression analysis was used to examine associations between prescribing indicators and predictors rela-
ted to patient (age, gender, drug number) and institution (nurse and physician staff time) characteristics.

Results: A total of 1513 nursing home patients (76% women, mean age 85 years) were included in the study. On
average, the patients used 5.1 (SD 2.5) standing medications. Laxatives were most commonly used (58%),
followed by loop-diuretics (35%), antidepressants (31%), and anti-thrombotic agents (27%). Altogether 850
(56%) patients used at least one potentially inappropriate prescription (PIP), including long-term use of contact
laxatives without proper indication (25%), long-acting benzodiazepines (17%), and anticholinergic drugs (16%).
The number of drugs used was the most important determinant for any PIP as well as for all individual indicators
(p<0.001). Relatively younger patients were more likely to receive any PIP, and in particular anticholinergic
drugs, multiple psychotropic drugs, and interacting drugs (p<0.05).

Conclusion: Prescribing quality assessment by use of drug-specific indicators revealed great potentials for impro-

ving drug therapy in Norwegian nursing homes.

INTRODUCTION

Somatic nursing homes constitute with regard to num-
ber of patients the largest institutional level in Norway
with a total capacity of about 38 000 beds (1). The ins-
titutions are run by the municipalities on a non-profit
basis. Patients with dementia represent 70-80% of the
nursing home population (2). Adequate physician and
nursing staff in terms of quantity (available staff time)
and quality (knowledge, skills and attitudes) is requi-
red to provide high quality care. However, dimensio-
ning of medical services in Norwegian nursing homes
is generally considered sub-optimal.

Drug treatment is the most common medical inter-
vention in nursing home patients. However, drug
therapy decisions for these very old and frail patients
remain a great challenge, due to 1) age-related phar-
macokinetic and pharmacodynamic changes leading to
increased drug sensitivity, 2) multi-morbidity indica-
ting complex drug regimens, 3) dementia states raising
diagnostic uncertainty and ethical dilemmas, and 4) a
lack of evidence-based prescribing guidelines. In-
appropriate drug use is an important and preventable
safety concern in the care of elderly patients and has
been associated with adverse drug reactions, hospitali-
zation, and mortality (3). Various measures have been
developed to evaluate prescribing quality, e.g. explicit

indicators (4,5), adverse drug events (6), and multi-
dimensional indicators (7,8). However, there is no uni-
versal definition of medication appropriateness, be-
cause quality may be assessed in different ways, de-
pending on data available (prescription database vs. in-
dividual assessments), setting, and comprehensiveness.

The Swedish National Board of Health and Welfare
has recently established explicit indicators for evalua-
tion of drug therapy among elderly patients (9). The
aims of this study were to examine prescribing quality
in Norwegian nursing homes using selected drug-
specific indicators on previously collected data, and to
evaluate quality predictors with regard to patient and
institutional factors.

METHODS

Study population and data collection

Patient recruitment and data collection has been de-
scribed in detail elsewhere (8). Briefly, 23 nursing
homes in greater Bergen agreed to participate in a
cross sectional study auditing drug prescribing quality.
All patients aged 65 years or more were eligible. Data
was recorded by nursing home staff between Novem-
ber 1996 and January 1998. For each patient a one-
page questionnaire was completed with regard to pati-
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ents’ age and gender, all currently used medications,
i.e. standing medications and drugs used “as required”
the day before data collection (brand name, daily dose
and treatment duration), indication(s) for each drug
and principal diagnoses. Drugs were classified accor-
ding to the Anatomical Therapeutical Chemical (ATC)
classification system (10). Based on this information, a
comprehensive medication review has been conducted
previously (8). The present cross-sectional study is a
re-analysis of these data.

Prescribing quality indicators

Although most studies of prescribing quality in elderly
patients are based on explicit criteria established in the
U.S. by Beers et al. (4,5), these criteria are considered
less useful in the Norwegian setting because half of the
medications on these lists are not approved here. Nor-
wegian indicators for the evaluation of drug therapy
for elderly are under preparation (11), but they were
not yet available for the purpose of this study. The
Swedish National Board of Health and Welfare has
introduced prescribing quality indicators for evaluation
of drug therapy among elderly patients, including
drug-specific and diagnosis-specific indicators (9).
Most of these indicators are derived from previously
published explicit criteria by e.g. Beers (4,5), McLeod
(12), and van Dijk (13), but adapted to the Swedish
drug formulary. The 25 drug-specific indicators com-
prise drugs to be avoided, drugs to be used on special
indications only, drug regimens, drug dosage, poly-
pharmacy, and interactions. The diagnosis-specific
indicators include drug therapy for 11 common
diagnoses among the elderly. In this study, evaluation
of prescribing quality was based on nine drug-specific
indicators, Box 1. Drugs on special indications only,
and diagnosis-specific indicators were not included,
because the quality of available diagnostic information
could not be examined. Drug-drug interactions were
assessed using the Norwegian DRUID database (14)
instead of the Swedish FASS database, to secure com-
patibility with the Norwegian drug formulary and for
practical reasons (online access).

Statistical analyses

Student’s t-test was performed to compare means
(continuous variables), and x* test to explore differen-
ces between proportions (categorical data). Associa-
tions were examined using Pearson’s correlation test.
Single-step multivariate logistic regression analysis
was used to examine the association between pre-
scribing quality indicators (dependant variable: any
indicator, individual indicators) and possible predictors
(independent variables: patients’ age and gender,
number of medications used per patient, nursing and
physician staff time). Data analysis was performed
using SPSS 13.0 for Windows. P values < 0.05 were
considered statistically significant.

S. RUTHS

Box 1. Drug-specific indicators established by the Swedish
National Board of Health and Welfare (9) that were used in
this study. Low proportions of each indicator should indicate
good prescribing quality.

Proportion of patients taking long-acting benzodiazepines:
Diazepam, nitrazepam, flunitrazepam

Proportion of patients taking anticholinergic drugs: High
dose antipsychotics, cyclic antidepressants, antihista-
mines, hydoxyzin, anti-Parkinson drugs, spasmolytics,
antiarrhythmic drugs class la, anti-emetics

Proportion of patients taking hypnotics daily for more than
1 month: Nitrazepam, flunitrazepam, midazolam,
zopiclone, zolpidem, chlometiazol

Proportion of patients taking NSAIDs daily for more than
3 months: Indometacin, sulindac, diclofenac, ketorolac,
piroxicam, meloxicam, ibuprophen, naproxen,
ketoprophen, dexibuprophen

Proportion of patients taking contact laxatives for more
than 3 weeks without indication, e.g. concomitant use of
strong opioid analgesics: Bisacodyl, sennaglycosides
Proportion of patients taking 3 or more psychotropic
drugs: Antipsychotics, anxiolytics, hypnotics,
antidepressants

Proportion of patients taking 2 or more antipsychotic
drugs: “Typical” (first generation), “atypical” (second
generation) drugs

Proportion of patients taking 2 or more benzodiazepines:
Anxiolytics, hypnotics

Proportion of patients with potential drug-drug interac-
tions according to the Norwegian DRUID database (14):
A. Drug combinations that should be avoided; B. Drug
combinations that should be given with at least 2-3 hours
interval; C. Drug combinations that can lead to effect
alterations but can be managed with dose adjustment or
monitoring,; D. Drug combinations that may change drug
effect but are regarded to be of little clinical importance
(“academic interest”)

Ethics and confidentiality

Data was collected originally as part of a quality assu-
rance project that was approved by the nursing home
director and physician(s) of the participating instituti-
ons. However, approval from the Regional Committee
for Medical Research Ethics or the Norwegian Direc-
torate has not been sought. Data records (question-
naires) were marked with an individual patient code by
nursing home staff. The lists linking patients’ name to
the codes were kept by the nursing home administra-
tors, though individual patients could not be identified
by the researchers.

RESULTS

Altogether 1513 nursing home patients were included
in the study, with a mean age of 85 years. Women
accounted for 76% of all patients and were generally
older than the men (85.7 vs. 82.8, p<0.001). On ave-
rage, the patients had 3.0 (SD 1.5) active medical con-
ditions and used 5.1 (SD 2.5) standing medications.
Only 18 patients (1.2%) did not use any drug.
Medication numbers did not vary with patients’ gender
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(p=0.82), but declined with increasing age (p=0.03).
Laxatives were the most commonly used drugs (58%),
followed by loop-diuretics (35%), antidepressants
(31%), and anti-thrombotic agents (27%), Table 1.

Based on the nine selected drug-specific indicators,
850 (56%) patients used at least one potentially in-
appropriate prescription (PIP). The medications most
frequently questioned include long-term therapy with
contact laxatives without concomitant use of opioids
(25%), long-acting benzodiazepines (17%), and anti-
cholinergic drugs (16%), Table 2.

Logistic regression analysis of predictors with
regard to patients and institutions revealed that the
number of medications used was the most important
determinant for any PIP as well as for all individual
indicators (p<0.001), Table 3. Relatively younger
patients were slightly more likely to receive any PIP,
and in particular anticholinergic drugs, multiple psy-
chotropic drugs, and interacting drugs (p<0.05). Rela-
tively more available nursing staff time was associated
with more use of benzodiazepines and laxatives, but
less use of anticholinergic drugs (p<0.05). Relatively
more physician staff time was associated with less PIP,
but more use of NSAIDs (p<0.05).

DISCUSSION

Based on selected drug-specific indicators, potentially
inappropriate prescribing was found in 56% of the
nursing home patients. Lower prescribing quality was
associated with the use of relatively more drugs and
relatively younger patient age.

Methodological considerations

The almost complete data sets for all participants con-
tributed to a high internal validity of the study. How-
ever, data collection was conducted ten years ago, and
drug utilization patterns may have changed in the
meantime. Patient demographics and institutional
characteristics of the participating nursing homes
averaged the national figures, which strengthens the
external validity. But the lack of national statistics on
patient morbidity and drug prescribing in nursing
homes impairs the ability to examine the generaliza-
bility of the results. Although indications for each drug
as well as principal diagnoses were obtained for the
participating patients, the quality and completeness of
these data could not be examined due to a lack of
documentation for the diagnostic information. There-
fore, diagnostic information was disregarded in this
study, and quality assessment was limited to drug-
specific indicators.

Prescribing quality

The average number of standing medications found in
this study fits with the lower range of figures reported
from European, Australian and U.S. institutions (13,
15,16). The spectrum of most frequently prescribed
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Table 1. The 10 ATC'drug groups most frequently used by
nursing home patients (n=1513).

_ Prevalence

ATC'group  Drug N %
AO06A Laxatives 870 57.5
C03C Loop-diuretics 532 352
NO6A Antidepressants 466 30.8
BO1A Anti-thrombotic agents 409 27.0°
NOSA Antipsychotics 339 224
G03C Estrogens 270 23.8°
NO02B Non-opioid analgesics 250 16.5
NO5B Anxiolytics 245 16.2
NO5C Hypnotics 234 15.5
NO2A Opioiod analgesics 195 12.9

' Anatomical Therapeutical Chemical classification system (10)
?Low dose Acetylsalicylic acid: 23.5%
> Women

Table 2. Prevalence of potentially inappropriate prescribing
(PIP) for nursing home patients (n=1513).

Indicator n %

Long-acting benzodiazepines 257 17.0
Anticholinergic drugs 248 164
Hypnotics daily >1 month 202 134
NSAID' daily >3 months 63 42
Contact laxatives >3 weeks, no indication 375 248
Three or more psychotropic drugs 90 59
Two or more antipsychotic drugs 26 1.7
Two or more benzodiazepines 29 1.9
Drug-drug interaction® 178 11.8
Any quality indicator 850 56.2

'Non steroidal anti-inflammatory drug

? The Norwegian DRUID database (14) includes 4 categories: A.
Drug combinations that should be avoided (n=13); B. Drug combi-
nations that should be given with at least 2-3 hours interval (n=4);
C. Drug combinations that can lead to effect alterations but can be
managed with dose adjustment or monitoring (n=94); D. Drug
combinations that may change drug effect but are regarded to be of
little clinical importance (“academic interest”) (n=67).

drugs, including laxatives, psychotropics, cardiovascu-
lar drugs and analgesics, is in line with international
studies (13,15,17).

Comparisons with other studies are hampered by
methodological differences, e.g. the use of explicit
indicators on computerized pharmacy databases in
large scaled studies (18,19) vs. comprehensive medica-
tion reviews including clinical information on indivi-
dual patients in smaller scaled studies (7,8). Explicit
prescribing indicators, in particular those established
by Beers et al. (4,5), are widely used, revealing
between 25 and 49% prevalence of PIPs in U.S. and
European nursing homes (18,19). Partly based on
identical drug-specific Swedish indicators, the 56%
prevalence of PIP demonstrated in the present study
was slightly lower than the 70% prevalence in a recent
Swedish nursing home study (17) that was based on
five drug-specific indicators (9). The four indicators
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Table 3. Single-step multivariate
patients by patients’ age, gender,
positions/100 patients).

S. RUTHS

logistic regression analysis of potentially inappropriate prescribing among 1396' nursing home
numbers of drugs used, and available nursing and physician staff time (number of full-time

Contact
Long-acting Hypnotics laxatives Two or more
Any quality benzo- Anticholi- daily >1 NSAID daily | >3 weeks, no | Three or more | Two or more benzo- Drug-drug
indicator diazepines nergic drugs month >3 months indication | psychotropics | antipsychotics | diazepines interaction
Independent
variable AOR| 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI | AOR | 95% CI
0.97- 0.99- 0.95- 0.98- 0.99- 0.99- 0.92- 0.89- 0.91- 0.95-
Patients’ age | 0.98 | 1.00* |1.01| 1.03 |0.97| 0.99* |1.01| 1.03 |1.04| 1.08 |1.01| 1.03 |0.95| 0.99* 1094 | 0.99* |0.97| 1.03 ]0.97| 0.99*
Female 0.70- 0.68- 0.80- 0.64- 0.56- 0.73- 0.60- 0.30- 0.65- 0.55-
patient 091 ] 1.19 096 | 136 |1.13| 1.60 093] 134 |1.09| 213 098] 131 |1.02| 1.73 ]0.70| 1.66 |1.95| 590 |0.81| 1.19
Number of 1.31- 1.22- 1.14- 1.21- 1.19- 1.08- 1.33- 1.12- 1.18- 1.20-
drugs 1.38 | 1.45%*% | 1.30 | 1.37** | 1.21 | 1.28%* | 1.29 | 1.37** | 1.31 | 1.44** | 1.13 | 1.18%* | 1.44 | 1.57** | 1.27 | 1.44** | 1.34 | 1.52** | 1.28 | 1.36**
Nursing staff 1.00- 1.00- 0.91- 0.95- 0.86- 1.02- 0.92- 0.91- 0.99- 0.96-
time 1.04 | 1.08* |1.05| 1.10* | 0.96| 0.99* 1099| 1.05 |094| 1.02 |1.06| 1.I1* |099| 1.07 |1.03| 1.17 |1.15| 132 |1.01| 1.07
Physician 0.02- 0.02- 0.16- 0.15- | 87.7| 1.28- 0.03- 0.10- | 0.00 0.04-
staff time 0.14] 0.78* 1020 | 1.73 |1.37| 11.79 |1.55| 16.49 8 | 6036* |0.19| 1.28 |2.83| 81.92 6 10219| 0 | 0-0.16 | 048] 5.95
Goodness-of-
fit y* (P) 12.88 (.12) 10.69 (22) 14.47 (.07) 17.19 (.03) 10.89 (21) 11.59 (.17) 13.77 (.09) 5.51(.70) 7.04 (.53) 19.88 (.01)

'1396 patients were included in the analyses due to incomplete data for 117 patients

AOR = adjusted odds ratio; CI = confidence interval; *significant at the .05 level; **significant at the .001 level

included in both studies revealed a similar prevalence
of long-acting benzodiazepines and anticholinergic
drugs, whereas polypsychopharmacology (Norway 6%
vs. Sweden 39%) and drug-drug interactions (Norway,
including categories A-D: 12% vs. Sweden, including
only categories C and D: 12% and 45%, respectively)
were far more prevalent in the Swedish study. The dis-
crepancies in drug-drug interactions are surprising
because both databases rely on documented pharmaco-
kinetic and pharmacodynamic interaction mechanisms.
They may possibly be due to differences with regard to
structure and content of these databases (not examined
in this study), as well as differences between study
populations. While the present study was based on un-
selected nursing home populations, the Swedish study
was restricted to multi-dose users, i.e. patients on
multiple medications that are machine dispensed.

Extensive use of long-acting benzodiazepines and/
or anticholinergic drugs in nursing homes has been
reported in other studies and is considered problematic
due to an increased risk of cognitive and physical
impairment (13,15,20). Contact laxatives given as
standing medication without proper indication was the
most prevalent PIP found in this study. However, the
prevalence varied much between nursing homes (data
not shown), and may indicate great differences with
regard to prescribing culture and habits.

Polypharmacy emerged as the strongest predictor of
any PIP and all single indicators in this study. How-
ever, many chronic conditions indicate complex treat-
ment regimens, leading to “rational polypharmacy”
that may be justified by diagnostic indications. Drug
utilization numbers should therefore be interpreted
with caution (21). The inverse relationship of patients’

age and some indicators found here was in line with
the Swedish study by Bergman et al. (17). This associ-
ation may possibly reflect a “survival of the fittest”,
i.e. patients institutionalized due to very old age but ot-
herwise relatively healthy and using few medications.

There were large variations between the institutions
with regard to prevalence of PIP and available staff
time (data not shown). Statistically significant associ-
ations with available staff time were demonstrated for
several indicators. However, the effect size was rather
small with regard to nursing staff time (AOR between
0.96 and 1.05), and confidence intervals were rather
large with regard to physician staff time (Table 3).
Moreover, the cross-sectional study design does not
allow for conclusions about causal relationships
between any of the variables. However, one should
expect that staff makes an important difference with
regard to medical treatment including drug therapy.
The question arises as whether quantity (available staff
time) or quality (knowledge, skills and attitudes) is
most important, or perhaps, a combination. Further
studies are needed to elucidate this question.

Impact

Explicit indicators have the advantage of being inde-
pendent from users’ knowledge, and they are useful
for screening of large databases. On the other hand,
they are rigid tools not taking into consideration diffe-
rences between individual patients. They are based on
expert consensus rather than evidence from clinical
studies. Drug formularies and treatment traditions vary
between countries and indicate limitations to apply
criteria in different geographic areas. To remain
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useful, explicit criteria need to be updated regularly.
Explicit indicators may detect high risk prescribing,
but do not allow for identification of other drug-related
problems, e.g. undertreatment, or inappropriate use of
medications that are in principle regarded appropriate
for the elderly.

The rationale of identifying inappropriate prescri-
bing is to prevent adverse health outcomes. Although
PIP according to Beers’ criteria is associated with an
increased risk of hospitalization and mortality in the
community setting, evidence is inconclusive with
regard to nursing homes (3). Moreover, Laroche et al.
have questioned a causal relationship, by demonstra-
ting that only 6% of adverse drug events in hospita-
lized patients were directly attributable to PIP (22).

Although a national prescription database (NorPD)
has been established in 2004, drug prescribing data for
patients institutionalized in nursing homes or hospitals
is not included. As a consequence, prescribing in-
formation for these patients has still to be collected
manually. This may probably explain the scarcity of
drug utilization studies in Norwegian nursing homes.
However, complex drug therapy and an increased risk
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of adverse outcomes in these very old frail patients
indicate an urgent need for quality assessment and
improvement. Future research should include national
prescribing quality indicators, and examine the predic-
tive value of these indicators with regard to clinical
endpoints.

CONCLUSIONS

Prescribing quality assessment by drug-specific indi-
cators revealed great potentials for improving drug
therapy in Norwegian nursing homes. Strategies
should be implemented to detect and improve inappro-
priate prescribing. The possible function of explicit
indicators in a continuing process of quality assess-
ment and improvement deserves further investigations.
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