Internal and Emergency Medicine (2022) 17:165-171
https://doi.org/10.1007/511739-021-02841-6

IM - ORIGINAL q

Check for
updates

Predictors of drug prescription in nursing home residents: results
from the INCUR study

Laura Calcaterra® - Marco Proietti>>*® . Edoardo Saporiti' - Vanessa Nunziata® - Yves Rolland® - Bruno Vellas®” -
Matteo Cesari®>

Received: 11 May 2021/ Accepted: 4 September 2021 / Published online: 21 September 2021
© The Author(s) 2021

Abstract

Polypharmacy represents a major clinical and public health issue in older persons. We aimed to measure the prevalence of
polypharmacy, and the main predictors of drug prescription in nursing home residents. Post hoc analyses of the “Incidence
of pNeumonia and related ConseqUences in nursing home Residents” (INCUR) study were conducted. Polypharmacy was
defined as the prescription of 5 or more drugs. A frailty index (FI) was computed according to the model proposed by Rock-
wood and Mitnitski using 36 health deficits, including diseases, signs, symptoms, and disabilities. Linear regression models
were performed to identify the main predictors of the number of prescribed drugs. The INCUR study enrolled 800 patients
(mean [SD] age 86.2 [4.1] years, 74.1% women). The mean number of medications prescribed at the baseline was 8.5 (SD
4.1). Prevalence of polypharmacy was found 86.4%. The mean FI was 0.38 (SD 0.10). A fully adjusted linear multivariate
regression model found an inverse and independent association between age and number of prescribed drugs (beta — 0.07,
95% CI — 0.13, — 0.02; p=0.005). Conversely, the FI was independently and positively associated with the number of
medications (beta 4.73, 95% CI 1.17, 8.29; p=0.009). The prevalence of polypharmacy is high among older persons living
in nursing home. Age and FI are significantly associated with the number of drugs. The number of prescribed drugs tends
to decrease with age, whereas a direct association with frailty is reported.
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Introduction

Data reported in this paper were partially presented at the 64th
National Congress of the Italian Society of Gerontology and Polypharmacy is the concomitant use of multiple drugs by a
Geriatrics (SIGG), Rome, 27th-30th November 2019. single individual and represents a highly prevalent condition
54 Marco Projeti in the older population. A systematic review by Jokanovic
marco.proietti @unimi.it et al. reported that the prevalence of polypharmacy ranges
from 38 to 91% in institutionalized individuals [1]. Although
there are many definitions of polypharmacy, it is commonly
defined as the use of five or more drugs [2].

Numerous studies have shown that polypharmacy is asso-
ciated with adverse outcomes, including mortality, falls, and
prolonged hospital stay [3]. Among the possible mechanisms
provided to explain this, the age-related changes in phar-
Liverpool Centre for Cardiovascular Science, University macokinetics and pharmacodynamics increasing the risk
of Liverpool, Liverpool Heart and Chest Hospital, Liverpool, . .

UK of adverse drug reactions, are considered among the most
relevant causes. Different factors have been associated with
polypharmacy. In particular, multimorbidity and increased
clinical complexity tend to increase the use of drugs,
whereas age and disability reduce drug consumption [1].
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Frailty is defined as a state of increased vulnerability to
stressors as a result of a decrease in physiologic reserves [4].
There are several models used to define and measure frailty.
Among the different models, the frailty index (FI), proposed
by Rockwood et al. [5], is one of the most commonly used.
The FI is based on the rationale that the more deficits a
person accumulates with aging, the more likely that person
will be frail (or biologically old). A bidirectional associa-
tion between frailty and polypharmacy in older adults has
been demonstrated [6]. Nursing home residents constitute an
extremely vulnerable population, characterized by multiple
chronic diseases, thus likely to be exposed to polypharmacy
(and its clinical consequences) [7].

The aim of this study was to determine the prevalence
of polypharmacy in nursing home resident and identify
the main predictors of drug prescription in this specific
population.

Methods

The data used in this study were collected as part of the
INCUR study, a multicentre observational cohort study. The
study rationale and design have been previously described
[8]. Briefly, the aim of the INCUR study was to estimate
the incidence of pneumonia events in older persons living
in nursing homes over a period of 12 months. A total of 800
nursing home residents aged 60 and older were recruited
in 13 nursing homes randomly selected in the Midi-Pyr-
enees region of France between 2012 and 2013. The data
that were collected included sociodemographic and lifestyle
characteristics, chronic diseases, and functional status. The
Ethics Committee of the Toulouse University Hospital and
the Consultative Committee for the Treatment of Research
Information on Health (CNIL) approved the entire study
protocol. No formal written informed consent was needed,
as the data collected were part of daily standard care activi-
ties; nonetheless, all participants were informed about the
ongoing research and could eventually withdraw from the
participation.

At the baseline assessment, the study personnel recorded
all the drugs included in the participants’ therapeutic plan,
referring to the regularly administered drugs. All the drugs
were coded using the Anatomical Therapeutic Chemical
(ATC) code system. In this study, polypharmacy was defined
by the presence of 5 or more drugs. We also assessed polyp-
harmacy according to other reported cut-offs [9].

Results from the comprehensive geriatric assessment per-
formed at the baseline visit were also available and included
the Abbreviated Mental Test Score (AMTS), the Geriatric
Depression scale (GDS), the Activities of Daily Living
(ADL) scale, and a modified version of the Instrumental
ADL (IADL) scale.
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A 36-item FI was computed according to the model pro-
posed by Mitnitski and Rockwood [5], standardized accord-
ing to the criteria described by Searle et al. [10]. Details
about the items considered for frailty index see Table 1.

Statistical analysis

Differences in continuous variables were evaluated accord-
ing to the ANOVA test, while differences in categorical vari-
ables were tested according to Chi-square test. Correlation
analysis was performed according to Pearson’s model.
Linear regression models were performed to explore the
factors associated to the number of drugs prescribed. Age,
sex, and education were considered as potential confounders
given their relationship with an increased use of medica-
tions [11]. A two-sided p value <0.05 was considered as

Table 1 Items included into the frailty index

Variable Definition Deficit value
Hypertension Present 1
Atrial fibrillation Present 1
Coronary artery disease Present 1
History of myocardial infarction ~ Present 1
Heart failure Present 1
Peripheral neuropathy Present 1
Depression Present 1
Arthritis Present 1
Osteoporosis Present 1
Chronic respiratory failure Present 1
Chronic obstructive pulmonary Present 1
disease

Chronic kidney disease Present 1
Dementia Present 1
Parkinson’s disease Present 1
Any Thyroid disease Present 1
Diabetes mellitus Present 1
Liver disease Present 1
Any neoplasm Present 1
History of cerebrovascular events  Present 1
Vision impairment Present 1
Hearing impairment Present 1
Activities of daily living 6-0 0-6
Instrumental activities of daily 4-0 04

living
SPPB gait speed
SPPB balance
SPPB chair stand
Unintended weight loss

Unable to Perform
Unable to Perform

1
1
Unable to Perform 1
Present 1

1

Abbreviated mental test score <7

SPPB Short Physical Performance Battery
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statistically significant. Statistical analyses were performed
using SPSS v24 software.

Results

The INCUR study enrolled a total of 800 nursing home resi-
dents. The mean age of the study sample was 86.2 years (SD
4.1), with a large predominance of women (74.1%. The main
characteristics of the study sample are shown in Table 2.

A high prevalence of polypharmacy was present (86.4%).
The mean number of medications prescribed at baseline was
8.5 (SD 4.1, range 1-25). Using progressively higher cut-off
for polypharmacy definition, we reported a progressively
lower prevalence, up to 27.6% when the concomitant use
of 10 or more drugs was considered [Fig. 1, Upper Panel].

Looking at the prevalence of polypharmacy (>5 drugs)
across age groups, no statistical difference was reported
(p=0.792) [Fig. 1, Lower Panel]. At the same time, the
mean number of drugs tended to decrease with aging, and
the oldest residents (i.e., 90 years or older) took a signifi-
cantly lower number of drugs (p=0.02) [Fig. 1, Lower
Panel].

Pearson’s models showed a non-significant, inverse cor-
relation between age and the number of drugs (r=— 0.056,
p=0.12) [Fig. 2, Upper Panel]. A non-significant direct
association between FI (r=0.067, p=0.08) and the number
of drugs was also reported [Fig. 2, Lower Panel].

A fully adjusted linear regression model, including age,
sex, education years and FI as possible predictors of the
number of prescribed medications, showed an inverse and
independent association between age and the number of
drugs (Table 3). At the same time, the FI was independently
and positively associated with the number of prescribed
drugs (Table 3).

Table 2 Baseline characteristics of patients included in the study

Variable N=2800
Age, years mean (SD) 86.2 (4.1)
Female sex, n (%) 593 (74.1)
ADL, mean (SD) 3.6(1.8)
TIADL, mean (SD) 3.4(0.7)
Frailty index, mean (SD) 0.38 (0.10)
Drugs, n mean (SD) 8.48 (4.10)
Pain score, mean (SD) 59 (33.7)
GDS, mean (SD) 582 2.92.4)
AMTS, mean (SD) 718 5.6 (3.6)

Italic numbers are referred to the non-missing values for each variable

ADL Activities of Daily Living, AMTS Abbreviated Mental Test
Score, GDS Geriatric Depression Scale, JADL Instrumental Activities
of Daily Living, SD standard deviation

Discussion

In this cohort of nursing home residents, we found a high
prevalence of polypharmacy with almost 9 out of 10
patients being prescribed with 5 or more drugs. Among the
possible predictors, age was inversely associated with the
number of drugs prescribed, whereas FI showed a direct
association. To our knowledge, this study represents the
first evaluation of the relationship between the concept of
frailty, as age-related accumulation of deficits, and drugs
prescription in European nursing home residents.

In a systematic review investigating the prevalence and
associated factors of polypharmacy in older subject in
long-term care facilities [1], while underlining the large
heterogeneity in definitions used among the 44 studies
included, it was showed how the prevalence in this set-
ting is widely ranging [1]. In our cohort, the prevalence
of polypharmacy is high and remains high even when dif-
ferent defining criteria are applied.

Our study shows that increasing age is associated with
a reduced number of prescribed medications, in particu-
lar in residents aged 90 years or older. Our results are
consistent with the above-mentioned review by Jokanovic
et al. showing the inverse relationship between age and
drugs prescription [1]. This finding is also similar with the
results from the ‘Services and Health for Elderly in Long
TERm care’ (SHELTER) [7]. This result can be explained
by the increasing awareness about the need of discontinu-
ing unnecessary drugs in older and oldest old patients [12],
as well as the lack of data on benefits of many treatments
in frail older individuals. In fact, it is known how the frail
and/or oldest old persons are poorly (if not) represented in
large pharmacological trials, leaving large areas of uncer-
tainty [13]. Furthermore, drug prescription may be guided
by the limited life expectancy of these specific patients
[14].

In this study, frailty was independently and positively
associated with the number of medications. The more the
patient was frail, the higher was his/her likelihood of being
prescribed with more drugs. Similar evidence has already
been reported in other studies [7, 15, 16]. A large meta-
analysis demonstrated a bidirectional relationship between
polypharmacy and frailty [6, 16]. Notwithstanding, the
largest proportion of studies included in the analysis were
primarily exploring the phenotypic model of frailty pro-
posed by Fried et al. [17]. Another review which further
analyzed this relationship showed again that, in this con-
text, frailty is almost always defined as a discrete vari-
able [18]. In our study, frailty was framed according to
the Mitnitski and Rockwood model [5], that synthetizes
the concepts of biological age and clinical complexity [5].
Our study shows that the more the patient is clinically

@ Springer



168 Internal and Emergency Medicine (2022) 17:165-171
Fig. 1 Prevalence of polyp- 100%
harmacy and number of drugs
according to age classes 90% 86.4%
80% 75.8%
0% 65.1%
60%
g ™ 54.2%
&
= 50%
> 44.1%
g
o 40%
30% 27.6%
20%
10%
0%
25 27 28 29 210
Number of Drugs
= Polypharmacy =@ Mean N Drugs
100% 10.00
8.65 8.88 9.50
90% / 7.91 9.00
8.15 -= S, )
_ — 8.50
. =
80% 8.00 §
g Tz
£ 3
£ 750 &
3 9
& 70% 700 9
«Q
"
6.50
60% 6.00
5.50
89.1% 86.7%
50% 5.00

60-69

complex, the more drugs him/her receives. So far, the
use of FI to measure frailty in this specific area has been
scarcely applied and exclusively in East Asian community-
dwelling populations [19, 20]. Thus, this paper confirms
and extends previous knowledge, confirming that clinical
complexity drives pharmacological management, even in
nursing home residents, as opposed to previous studies
that did not show such an association in this specific clini-
cal context [21].

We can postulate that this phenomenon is determined by
the obsolete single disease approach, which aims to treat the
patients for each condition they have according to specific
specialist guidelines, rather than adopting an integrated and
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holistic approach, targeting the overall health state of the
oldest old people [22]. Furthermore, it is paradoxical the
decrease of prescriptions with increasing age, but the higher
number of prescribed drugs among the frailest individuals.
This might potentially indicate that clinicians are still driven
in their deprescribing by the concept of chronological age
of the subject but tend to remain hesitant at reducing the
number of medications in front of the clinical complexity
(despite the evident evidence-based medicine issue in nurs-
ing home).

The relationship between frailty and polypharmacy is
bidirectional. First, the accumulation of comorbidities and
chronic diseases can lead to frailty and over-prescription
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for every single disease. Second, polypharmacy may con-
Table3 Multivariate linear regression analysis tribute to .frallty as it has been linked to hosp}tallzatlon, low
therapeutic adherence and adverse drug reactions (ADR), all
Number of concomitant medications known causes of increased frailty [6]. ADR lead to a pre-
Beta 95% CI T p scribing cascade in which new medications are prescribed
to counteract unexpected effects of the initial drug, possibly
Age -0.07 -0.13/-0.02 —2.782  0.005 . .
leading to frailty [23].
Female sex 0.18 —0.65/1.01 0417  0.677 . . . .
i We believe that our paper has important potential clin-
Education years 0.02  -0.09/0.14 0.393  0.694 . . .. .
T ical implications. Indeed, the concomitant use of more
Frailty index 4.73 1.17/8.29 2.508  0.012

CI Confidence Interval

medications is associated with an increased risk of drug-
to-drug interactions [24] and even though were defined

@ Springer



170

Internal and Emergency Medicine (2022) 17:165-171

as “uncommon”, the drug-to-drug-interactions have been
reported as a relevant clinical issue in clinically complex
patients [25], causing potentially serious adverse events.
Such evidence is also confirmed by other studies which
also documented how potentially inappropriate medica-
tions according to Beers’ criteria are much more common
in frail nursing homes residents [26]. The data of such
high prevalence of polypharmacy in out cohort poses the
need for more medication revision and reconciliation.

There are several limitations to this study. First, our
population was recruited in one region of France; our
results might thus not be directly applicable elsewhere.
Second, the cross-sectional nature of our study does not
allow to speculate on the cause—effect direction of the
investigated relationship. Lastly, the subjects included
had a very high age, hence the evidence about the inverse
relationship between age and prescribed drugs may not
be fully generalizable. Further research is needed to con-
firm the possible benefits of reducing polypharmacy in the
development, reversion or delay of frailty.

In conclusion, age does not negatively contribute to
the problem of polypharmacy, whereas frailty (i.e., clini-
cal complexity) is associated to an increased number of
drugs prescribed. Frail persons are at risk of receiving too
many prescriptions, increasing the risk of negative health-
related outcomes. Among nursing home residents, regular
evaluation of frailty, as well as the implementation of a
deprescribing process, could help reducing the burden of
adverse outcomes associated with polypharmacy.

Acknowledgements We thank Drs. Luca Mollo and Sedipeh Attal at
Pfizer for their help and assistance. We also thank all the people who
is making the INCUR project possible, in particular the clinical and
administrative personnel of the participating nursing homes: Centre
Hospitalier de Castelnaudary, De Vinci, Faux-Bourg Saint Adrien, Jean
Loubes, Le Pastel, Domaine de Lasplanes, La Triade, Le Castelou, Le
Garnagues, Maréchal Leclerc, Montréal, Saint Jacques, Saint Joseph.

Author contributions LC, MP, ES, VN, MC have conceived the study
and interpreted the results; MP, MC have performed the statistical
analyses; LC, MP, ES, VN drafted and revised the manuscript; YR,
BV, MC collected original study data and revised the manuscript for
important intellectual content. All authors have read and approved the
submitted manuscript.

Funding Open access funding provided by Universita degli Studi di
Milano within the CRUI-CARE Agreement. The INCUR study was
originally funded by Pfizer. The funding agency had no role in the
design and conduction of the study. No funding was used to prepare
the current manuscript.

Availability of data All relevant data have been published in the paper.
Declarations

Conflict of interest The author(s) declare that they have no conflict of
interest.

@ Springer

Ethical approval The Ethics Committee of the Toulouse University
Hospital and the Consultative Committee for the Treatment of Research
Information on Health (CNIL) approved the entire study protocol.

Consent to participate No formal written informed consent was
needed, as the data collected were part of daily standard care activities;
nonetheless, all participants were informed about the ongoing research
and could eventually withdraw from the participation.

Consent for publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Jokanovic N, Tan ECK, Dooley MJ et al (2015) Prevalence and
factors associated with polypharmacy in long-term care facilities:
a systematic review. J] Am Med Dir Assoc 16:535.e1-535.e12.
https://doi.org/10.1016/j.jamda.2015.03.003

2. Gnjidic D, Hilmer SN, Blyth FM et al (2012) Polypharmacy cutoff
and outcomes: five or more medicines were used to identify com-
munity-dwelling older men at risk of different adverse outcomes.
J Clin Epidemiol 65:989-995. https://doi.org/10.1016/j.jclinepi.
2012.02.018

3. Saum K-U, Schéttker B, Meid AD et al (2017) Is Polypharmacy
associated with frailty in older people? Results from the ESTHER
cohort study. J Am Geriatr Soc 65:¢27—-e32. https://doi.org/10.
1111/jgs.14718

4. Clegg A, Young J, Iliffe S et al (2013) Frailty in elderly people.
Lancet 381:752-762

5. Mitnitski AB, Mogilner AJ, Rockwood K (2001) Accumulation
of deficits as a proxy measure of aging. Sci World J 1:323-336.
https://doi.org/10.1100/tsw.2001.58

6. Veronese N, Stubbs B, Noale M et al (2017) Polypharmacy is
associated with higher frailty risk in older people: an 8-year lon-
gitudinal cohort study. ] Am Med Dir Assoc 18:624-628. https://
doi.org/10.1016/j.jamda.2017.02.009

7. Onder G, Liperoti R, Fialova D et al (2012) Polypharmacy in nurs-
ing home in Europe: results from the SHELTER study. J Gerontol
Ser A Biol Sci Med Sci 67A:698-704. https://doi.org/10.1093/
gerona/glr233

8. Demougeot L, Rolland Y, Gérard S et al (2013) Incidence and
economical effects of pneumonia in the older population living
in French nursing homes: design and methods of the INCUR
study. BMC Public Health 13:861. https://doi.org/10.1186/
1471-2458-13-861

9. Palmer K, Villani ER, Vetrano DL et al (2019) Association of
polypharmacy and hyperpolypharmacy with frailty states: a
systematic review and meta-analysis. Eur Geriatr Med 10:9-36.
https://doi.org/10.1007/s41999-018-0124-5


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jamda.2015.03.003
https://doi.org/10.1016/j.jclinepi.2012.02.018
https://doi.org/10.1016/j.jclinepi.2012.02.018
https://doi.org/10.1111/jgs.14718
https://doi.org/10.1111/jgs.14718
https://doi.org/10.1100/tsw.2001.58
https://doi.org/10.1016/j.jamda.2017.02.009
https://doi.org/10.1016/j.jamda.2017.02.009
https://doi.org/10.1093/gerona/glr233
https://doi.org/10.1093/gerona/glr233
https://doi.org/10.1186/1471-2458-13-861
https://doi.org/10.1186/1471-2458-13-861
https://doi.org/10.1007/s41999-018-0124-5

Internal and Emergency Medicine (2022) 17:165-171

171

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

Searle SD, Mitnitski A, Gahbauer EA et al (2008) A standard
procedure for creating a frailty index. BMC Geriatr 8:24. https://
doi.org/10.1186/1471-2318-8-24

Kim HA, Shin JY, Kim MH, Park BJ (2014) Prevalence and
predictors of polypharmacy among Korean elderly. PLoS ONE
9:¢98043. https://doi.org/10.1371/journal.pone.0098043

TjiaJ, Velten SJ, Parsons C et al (2013) Studies to reduce unnec-
essary medication use in frail older adults: a systematic review.
Drugs Aging 30:285-307

Lindley RI (2012) Drug trials for older people. J Gerontol Ser A
Biol Sci Med Sci 67A:152-157. https://doi.org/10.1093/gerona/
2lr065

Holmes HM (2009) Rational prescribing for patients with a
reduced life expectancy. Clin Pharmacol Ther 85:103-107
Bonaga B, Sanchez-Jurado PM, Martinez-Reig M et al (2018)
Frailty, polypharmacy, and health outcomes in older adults: the
frailty and dependence in albacete study. J Am Med Dir Assoc
19:46-52. https://doi.org/10.1016/j.jamda.2017.07.008

Herr M, Robine JM, Pinot J et al (2015) Polypharmacy and frailty:
prevalence, relationship, and impact on mortality in a French sam-
ple of 2350 old people. Pharmacoepidemiol Drug Saf 24:637—
646. https://doi.org/10.1002/pds.3772

. Fried LP, Tangen CM, Walston J et al (2001) Frailty in older

adults: evidence for a phenotype. J Gerontol Ser A Biol Sci Med
Sci 56:M146-M157. https://doi.org/10.1093/gerona/56.3.m146
Gutiérrez-Valencia M, Izquierdo M, Cesari M et al (2018) The
relationship between frailty and polypharmacy in older people: a
systematic review. Br J Clin Pharmacol 84:1432-1444

Woo J, Zheng Z, Leung J, Chan P (2015) Prevalence of frailty
and contributory factors in three Chinese populations with differ-
ent socioeconomic and healthcare characteristics. BMC Geriatr
15:163. https://doi.org/10.1186/s12877-015-0160-7

Zheng Z, Guan S, Ding H et al (2016) prevalence and incidence of
frailty in community-dwelling older people: Beijing longitudinal

21.

22.

23.

24.

25.

26.

study of aging II. J Am Geriatr Soc 64:1281-1286. https://doi.org/
10.1111/jgs.14135

Gutiérrez-Valencia M, Izquierdo M, Lacalle-Fabo E et al (2018)
Relationship between frailty, polypharmacy, and underprescrip-
tion in older adults living in nursing homes. Eur J Clin Pharmacol
74:961-970. https://doi.org/10.1007/s00228-018-2452-2

Cesari M, Pérez-Zepeda MU, Marzetti E (2017) Frailty and multi-
morbidity: different ways of thinking about geriatrics. ] Am Med
Dir Assoc 18:361-364. https://doi.org/10.1016/j.jamda.2016.12.
086

Guthrie B, McCowan C, Davey P et al (2011) High risk prescrib-
ing in primary care patients particularly vulnerable to adverse
drug events: cross sectional population database analysis in Scot-
tish general practice. BMJ 342:d3514-d3514. https://doi.org/10.
1136/bm;j.d3514

Guthrie B, Makubate B, Hernandez-Santiago V, Dreischulte T
(2015) The rising tide of polypharmacy and drug-drug interac-
tions: population database analysis 1995-2010. BMC Med 13:74.
https://doi.org/10.1186/s12916-015-0322-7

Dumbreck S, Flynn A, Nairn M et al (2015) Drug-disease and
drug-drug interactions: systematic examination of recommenda-
tions in 12 UK national clinical guidelines. BMJ 350:h949. https://
doi.org/10.1136/bmj.h949

Maclagan LC, Maxwell CJ, Gandhi S et al (2017) Frailty and
potentially inappropriate medication use at nursing home transi-
tion. J Am Geriatr Soc 65:2205-2212. https://doi.org/10.1111/jgs.
15016

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1186/1471-2318-8-24
https://doi.org/10.1186/1471-2318-8-24
https://doi.org/10.1371/journal.pone.0098043
https://doi.org/10.1093/gerona/glr065
https://doi.org/10.1093/gerona/glr065
https://doi.org/10.1016/j.jamda.2017.07.008
https://doi.org/10.1002/pds.3772
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1186/s12877-015-0160-7
https://doi.org/10.1111/jgs.14135
https://doi.org/10.1111/jgs.14135
https://doi.org/10.1007/s00228-018-2452-2
https://doi.org/10.1016/j.jamda.2016.12.086
https://doi.org/10.1016/j.jamda.2016.12.086
https://doi.org/10.1136/bmj.d3514
https://doi.org/10.1136/bmj.d3514
https://doi.org/10.1186/s12916-015-0322-7
https://doi.org/10.1136/bmj.h949
https://doi.org/10.1136/bmj.h949
https://doi.org/10.1111/jgs.15016
https://doi.org/10.1111/jgs.15016

	Predictors of drug prescription in nursing home residents: results from the INCUR study
	Abstract
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Acknowledgements 
	References




