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Abstract

Global population aging is increasing the demand for Long-Term Care Facilities to support older adults with complex
health needs. The Prescription Day LTCFs project is a national multicenter point-prevalence study, conducted by the Ital-
ian Society of Gerontology and Geriatrics in collaboration with the ANASTE Humanitas Foundation, investigated medi-
cation prescription patterns and administration practices in 3,400 residents across 82 facilities in Italy. Participants had a
mean age of 84.7 years, with a high prevalence of frailty (49.7%) and polypharmacy (84.8% taking five or more medica-
tions). Common chronic conditions included hypertension, dementia, and dysphagia. The study highlighted the complexity
of pharmacological regimens, emphasizing risks related to potentially inappropriate medications, drug-drug interactions,
and frequent modifications of solid oral dosage forms to facilitate administration in residents with swallowing difficulties
or cognitive impairment. These complexities contribute to increased nursing workload. Despite advances in deprescrib-
ing research, polypharmacy remains highly prevalent, underlining the need for tailored prescribing guidelines. Variability
among Long Term Care Facilities reflects differences in organization and regional healthcare frameworks. The findings
provide a valuable foundation for developing strategies to optimize medication management, enhance safety, and improve
quality of care in Italian Long Term Care Facilities. This study also offers insights to inform healthcare policies and best
practices in pharmacological care for older adults in Long Term Care settings. PRE BIO CE n. 0027032 (20/06/2024),
National Ethics Committee, Istituto Superiore di Sanita, Rome, Italy.
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AIMS

1.
2.

Investigate medication prescription patterns among LTCFresidents
Evaluate the prevalence of DDIs

ldentify the prevalence and appropriateness of modified SODF
administration

Assessmedication adherence and compliance among LTCFresidents

Evaluate the impactof polypharmacy management on nursing
workload

Collect evidence to establish specific best-practice for medication
administration in LTCFsintegrating Italian general recommendations on
handling of solid oral pharmaceutical forms
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REDCap

MINIMUM DATA SET s
1) RESIDENT CHARACTERISTICS

2) MEDICATIONS

3) FACILITY CHARACTERISTICS & NURSING WORKLOAD
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ANCILLARY DATA COLLECTION Residents with Dementia )

U ICD-10 codes used torecord dementia diagnosis and
subtype .

U Dementia severity assessed using the Clinical Dementia Rating
Scale (CDR)

U Behavioral and Psychological Symptoms of Dementia
(BPSD)evaluated using the Neuropsychiatric Inventory (NPI)
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3.400 residents

-

acute conditions
centres with <5 participants

o

Final analysed sample: 3.174 residents




1) RESIDENT CHARACTERISTICS

Pooled estimate (95%C1)

Age

Sex (Female)

Time In LTCF (at least 1 year)
Reduced Food Intake
Hypoacusia or Deafness
Hypovisus or Blindness
ADL disability: Bathing
ADL disability: Dressing
ADL disability: Toiletting
ADL disability: Transferring
ADL disability: Continence
ADL disability: Feeding
Number Of ADLs Lost
Lost=1 ADL

Frailty-NH Criteria

Frailty (=8 Frail-NH Criteria)
No. Of Unique Drugs

=5 Drugs

=10 Drugs

Dysphagia

PEG or NG tube

Acute conditions on index day
-Delirium (Any)

-Fever

Chronic conditions

Urinary Tract Infection
Dementia

Cerebrovascular disease
Depression

Diabetes

Heart Failure

Chronic Kidney Disease
Hypertension

Chronic Liver Disease

84.7 (84.0-85.3)
73.7% (71.3%-75.9%)
71.0% (66.8%-74.9%)
15.4% (12.6%-18.7%)
12.9% (10.4%-15.7%)
7.5% (7.5%-7.5%)
88.4% (85.5%-90.9%)
85.0% (81.7%-87.8%)
87.6% (84.7%-90.0%)
75.3% (72.1%-78.3%)
90.6% (87.6%-92.9%)
28.7% (25.1%-32.7%)
4.4 (4.3-4.6)

96.2% (94.6%-97.3%)
6.7 (6.4-6.9)

49.7% (44.6%-54.9%)
7.7 (7.3-8.2)

84.8% (81.3%-87.7%)
24% (19.8%-28.7%)
15.5% (12.3%-19.0%)
1.1% (0.1%-1.9%)

0.4% (0.2%-1.1%)
0.7% (0.3%-1.5%)

0.6% (0.3%-1.4%)
48.2% (39.6%-57%)
27.2% (22.5%-32.3%)
19.1% (16.4%-22.2%)
19.7% (17.7%-21.9%)
6.3% (6.3%-6.3%)
11.4% (9.3%-13.9%)
55.5% (51.3%-59.7%)
2.6% (1.8%-3.8%)

Malara A.

et al.

U Mean age : 84.7 years (95% CI:
84.0085.3); 73.7% women

U Functional impairment : 96.2%
had O1 Alibitation

U Frailty (FRAILNH O 4987%:

U Mean of 4.4 chronic
diseases (95% ClI: 4.164.7)

Aging Clinical and Experimental Research (2025) 37:291




1) RESIDENT CHARACTERISTICS

Pooled estimate (Y95%6C1)

Age
Sex (Female)

Time In LTCF (at least 1 year)
Reduced Food Intake
Hypoacusia or Deafness
Hypovisus or Blindness

ADL disability:
ADL disability:
ADL disability:
ADL disability:
ADL disability:
ADL disability:

Bathing
Dressing
Toiletting
Transferring
Continence
Feeding

Number Of ADLs Lost
Lost=1 ADL
Frailty-NH Ceriteria
Frailty (=8 Frail-NH Ceriteria)
No. Of Unique Drugs
=5 Drugs

=10 Drugs

Dysphagia

PEG or NG tube

Acute conditions on index day
-Delirium (Any)

-Fever

Chronic conditions
Urinary Tract Infection
Dementia
Cerebrovascular disease
Depression

Diabetes

Heart Failure

Chronic Kidney Disease
Hypertension

Chronic Liver Disease

84.7 (84.0-85.3)
73.7% (71.3%-75.9%)
71.0% (66.8%-74.9%)
15.4% (12.6%-18.7%)
12.9% (10.4%-15.7%)
7.5% (7.5%-7.5%)
88.4% (85.5%-90.9%)
85.0% (81.7%-87.8%)
87.6% (84.7%-90.0%)
75.3% (72.1%-78.3%)
90.6% (87.6%-92.9%)
28.7% (25.1%-32.7%)
4.4 (4.3-4.6)

96.2% (94.6%-97.3%)
6.7 (6.4-6.9)

49.7% (44.6%-54.9%)
7.7 (7.3-8.2)

84.8% (81.3%-87.7%)
24% (19.8%-28.7%)
15.5% (12.3%-19.0%)
1.1% (0.1%-1.9%)

0.4% (0.2%-1.1%)
0.7% (0.3%-1.5%)

0.6% (0.3%-1.4%)
48.2% (39.6%-57%)
27.2% (22.5%-32.3%)
19.1% (16.4%-22.2%)
19.7% (17.7%-21.9%)
6.3% (6.3%-6.3%)
11.4% (9.3%-13.9%)
55.5% (51.3%-59.7%)
2.6% (1.8%-3.8%)

Malara A. et al.

U Most frequent chronic conditions
Hypertension : 55.5%
Dementia : 48.2%
Cerebrovascular disease: 27.2%
Diabetes : 19.7%
Depression: 19,1 %

U Swallowing Issues:
Dysphagia : 15.5%
NG tube/PEG: 1.1%

U 13.6% (95% CI: 9.7618.9) were
classified as having severe
dementia (CDR levels 4085).

Aging Clinical and Experimental Research (2025) 37:291



2. MEDICATIONS

[ 24.701 drug prescriptions
-

iInvalid or missing ATC codes

duplicate prescriptions (same resident, drug

name , dosage , and formulation
- /

.

[ Final analysed sample: 23.780 drugs ]




MEDICATIONS ASSESSMENT

U Medications were evaluated using the Anatomical
Therapeutic Chemical (ATC) classification system.

0 Exact ATC codes were retrieved through a structured

guery using the NCBI BioPortal APIto ensure correct drug
identification and classification .

PrescriptionDayLTFS 2024 unpublished data




ATC CLASSIFICATION SYSTEM (LEVEEIS)1

U ATC Level 1 0 Anatomical group (ldentifies the main anatomical system on
which the drug acts (e.g. N 0 Nervous system)

U ATC Level 2 0 Therapeutic group . Groups drugs according to their main
therapeutic use
(e.g. NO5 @ Psycholeptics )

U ATC Level 3 0 Pharmacological subgroup . Defines pharmacological or
therapeutic subgroups (e.g. NO5A d Antipsychotics ; NO5B & Anxiolytics )

U ATC Level 4 0 Chemical subgroup Identifies drugs based on chemical or
mechanistic similarities(e.g. NO5AH 0 Diazepines ; NOSBA & Benzodiazepine
derivatives )

U ATC Level 5 0 Active substance Specifies the individual chemical substance
(e.g. NO5AHO04 & Quetiapine ; NO5BAO1 o0 Diazepam )

WHO Collaborating Centre for Drug Statistics Methodology, 2025.



ATC HIERARCHICAL PRESCRIBING PATTEF

Hierarchical distribution of drug prescriptions across ATC levels (105)
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DRUG DISTRIBUTION

The most represented ATC Level 1

U Nervous system

U Alimentary tract and metabolism
U Cardiovascular system

U Blood Forming Organs

ATC_1_dscr prescriptions participants
<chr> <chr> <chr>
NERVOUS SYSTEM 7095 (30.4%) 2760 (87%)
ALIMENTARY TRACT AND METABOLISM 5776 (24.8%) 2717 (85.6%)
CARDIOVASCULAR SYSTEM 4948 (21.2%) 2372 (714.7%)
BLOOD AND BLOOD FORMING ORGANS 2355 (10.1%) 1823 (57.4%)
SYSTEMIC HORMONAL PREPARATIONS, EXCL. SEXHORMONES AND INSULINS 567 (2.4%) 545 (17.2%)
MUSCULO-SKELETAL SYSTEM 535 (2.3%) 501 (15.8%)
VARIOUS 503 (2.2%) 493 (15.5%)
RESPIRATORY SYSTEM 388 (1.7%) 317 (10%)
GENITO URINARY SYSTEM AND SEX HORMONES 371 (1.6%) 304 (9.6%)
SENSORY ORGANS 341 (1.5%) 287 (9%)

PrescriptionDayLTFS 2024 unpublished data
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ATC_5 dscr prescriptions participants
<chr> <chr> <chr>
furosemide 1050 (4.5%) 1050 (33.1%)
paracetamol 888 (3.8%) 888 (28%)
pantoprazole 883 (3.8%) 883 (27.8%)
bisoprolol 788 (3.4%) 788 (24.8%)
quetiapine 740 (3.2%) 740 (23.3%)
macrogol 649 (2.8%) 649 (20.4%)
colecalciferol 646 (2.8%) 646 (20.4%)
trazodone 628 (2.7%) 628 (19.8%)
acetylsalicylic acid 582 (2.5%) 582 (18.3%)

lansoprazole 525 (2.3%) 525 (16.5%)



DRUGIDRUG INTERACTIONS (DDI)

Original Study

An International Consensus List of Potentially Clinically Significant
Drug-Drug Interactions in Older People

Pauline Anrys PhD“, Anne-Elisabeth Petit PhD ¢, Stefanie Thevelin PhD ¢,

Bastiaan Sallevelt MPharm”, Clara Drenth PhD ¢, Roy L. Soiza MB ChB¢,

Andrea Correa-Pérez PhD ¢, Olivia Dalleur PhD ', Isabelle De Brauwer PhD ",

Mirko Petrovic PhD', Jamie J. Coleman MD’, Kieran Dalton PhD ¥, Denis 0'Mahony MD,
Axel Lowe MD "™ ™°  Silvan Thiirig MS™, Adalsteinn Gudmundsson MD "9,

Antonio Cherubini PhD', Agapios Panos MD °, Dimitris Mavridis PhD”,

Nicolas Rodondi MD ™", Anne Spinewine *"*
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DRUGIDRUG INTERACTIONS (DDI)
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FACTORS ASSOCIATED WITH DD

e . U Drug -related factors
NDRUG_uniqueATC 059 (0.54-063)

NDRUG_LrigueActPine 058054062 U Clinical conditions

CHR.D_malnutrton 042 (0.72-0.13 hi 0 her DDIs

CHR.D_depression 041(0.31-0.51) A D e p ress | on

CHR.D_autoimmune_dis 0.38(0.13-0.63) A S|eep disorders

CHR.D_sleep_problems 0.36 (0.19-0.53) A Au t o) | mmune d | seases
CHR.D_obesty 0.35(0.18-051) A Obesi ty

CHR.D_struct_heart_diseas 0.29(02-0.39) L ower D D I S

CDR 4.5 024 (40.36-0.12) A Malnutrition

CHR.D_femur fract less3months 0.22 (0.17-0.6) A S evere co g n itive | m p ai rme nt (C D R
1-10 of 45 rows Previous 1 2 3 4 5 Next

435)

PrescriptionDayLTFS 2024 unpublished data




REGIONAL DISTRIBUTION OF CENTRES

Lombardy : 29.3% of centres (22/75)
Calabria: 26.7% (20/75)
Emilia-Romagna: 16.0% (12/75)
Lazio: 9.3% (7/75)

PrescriptionDayLTFS 2024 unpublished data




INTERCENTRE VARIABILITY IN DDI

Overall <10% 10%-20% >= 20% . .
Centre impact categories
: w s % K Low impact (<10%)
Reg () A.ombardy 38.7%
Calabria 20 (26.7) 9(29.0) 6 (240) 5(263) ACalabria 29.0%
Campanla 360 162 280 009 Intermediate -impact centres (10 9620%)
Emilia Romagna 12(16.0) 3.7 5(20.0) 421.1) A_ombardy : 28.0%
Friuh Venezia Giula 200) 132 140) 00 A milia-Romagna: 20.0%
Lazio 709 1(32) 3(12) 3159 falab”a: 24.0%
- o
Liguria 1019 00 000 159 azio: 12.0%
Lombardia 22(299) 2(387) 7(280) 3(158) Hi gh | mpact ( O2 0 %)
Plemonte 340) 000) 00 3(158) ﬁCaI_a_brla 26.3%
i o 01 “ - A milia-Romagna 21.1%
| | | | A.ombardy 15.8%
Siciia 2027) 2(65 0(0) 0(0) A azio 15.8%
LEF02 i, 182 L A, Aiedmont 15.8% (only in this group )

PrescriptionDayLTFS 2024 unpublished data




FACILITY TYPE BY CENTRE IMPACT CATEC

Tipo_strut_breve (%)

cP 6 (8.0)
CRA 9(12.0)
CRA+CP 1(1.9)
Riab_estensiva 1(1.9
RSA 41 (54.7)
RSA + CP 202.7)
RSA med 10(133)
RSA med + RSA 5(6.7)
CDI=1 (%) 101.9)

AD_nucleoum = 1 (%) 16 (21.3)

Riab = 1 (%) 3(40)

2(65)
2(65)
00.0)
1(2)
16 (51.6)
2(65)
4(129)
4(129)
0(0.0)
7(226)

2(65)

1(40)
3(12.0)
1(40)
0(0.0)
16 (64.0)
0(0.0)
3(12.0)
1(40)
140
4(16.0)

0(0.0)

3(158)
401.)
00.0)
00.)
9(474)
00.)
3(15.8)
00.)
00.)
5 (263)

13)

U R2>represent the majority of
centres across all impact
categories , accounting

for about half or more of
centres in each group .

U R3>lessfrequent overall but
show a relatively higher
presence among high-impact
centres.

U R1>rare and mainly observed
among low -impact centres

PrescriptionDayLTFS 2024 unpublished data



STRUCTURAL AND STAFFING CHARACTERI
BY IMPACT LEVEL

Beds_total (median [IQR]) 62.00 [25.00, 104.00] 62.00 [27.50, 111.50] 60.00 [24.00, 119.00] 65.00 [35.00, 75.00]

Beds_available (median [IQR]) 0.00 [0.00, 39.50]
ip mattina/20 (median [IQR]) 1.00 [0.60, 1.00]
ip pome/20 (median [IQR]) 1.00 [0.50, 1.00]

ip notte/20 (median [IQR]) 0.30 [0.08, 1.00]

geriatra = 1 (%) 30 (40.0)
Ed_pro = 1 (%) 53 (70.7)
Psic = 1 (%) 45 (60.0)
MMG = 1 (%) 18 (24.0)

n_enrolled (median [IQR]) 30.00 [19.00, 49.00]

0.00 [0.00, 9.00]
1.00 [0.50, 1.00]
0.80 [0.50, 1.00]
0.30 [0.09, 1.00]
13 (41.9)
24 (77.4)
19 (61.3)

6 (19.4)

28.00 [19.00, 46.00]

0.00 [0.00, 9.00]
1.00 [1.00, 2.00]
1.00 [0.80, 1.10]
0.50 [0.10, 1.00]
10 (40.0)
17 (68.0)
11 (44.0)

5 (20.0)

40.00 [20.00, 55.00]

5.00 [0.00, 67.00]
1.00 [0.50, 1.00]
1.00 [0.50, 1.00]
0.20 [0.00, 0.65]
7 (36.8)

12 (63.2)

15 (78.9)

7 (36.8)

24.00 [18.00, 47.00]

PrescriptionDayLTFS 2024 unpublished data



INTERCENTRE VARIABILITY

Thisvariability was not explained by:

U patient characteristics
U centre size

U geographic region

DDI appear to be driven by how
drugs are prescribed |,
rather than where or to whom !!!

PrescriptionDayLTFS 2024 unpublished data



PRESCRIBING CULTURE AS A MODIFIABLE
?ENEA ~ f N B
Prescribing cultures and decision -making habits
Include:
U therapeutic preferences

U riskperception
U use of decision -support tools

If variation iscul t ur al e
é It,1Isalso preventable !




MODIFIED SOLID ORAL DOSAGE FORMS

(SODF)

drug_name prev prop.modified
trazodone 00201362 04781341
paracetamol 00453211 0.4170984
quetiapine 0.0490783 0.4162679
levothyroxine sodium 00241282 0.3673966
folic acid 0.0288834 0.3252033
bisoprolol 0.0452624 0.3177691
ramipril 0.0222496 03087071
pantoprazole 0.0459082 0.2992327
furosemide 0.0619350 0.2976303
acetylsalicylic acid 00323471 0.2940109

U Frequent manipulation of oral
medications

U 30.0% of tablets were crushed

U 27.5% of capsules were
opened before administration

U Use of administration aids

U Among 22,85 administrations |,
alds (liquids/solids/ other ) were
used in 47.1% of cases



NO CRUSH LIST

1.Manuale SIFO
2.Do not crush VFG

3.Therapeutic Research
Cent e r(42D251) st




