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Objectives

• Polypharmacy, the simultaneous use of multiple drugs for one or more conditions, is a common phenomenon in the older adult population, and 
can lead to dangerous drug interactions, toxicities, and worsening of health conditions.1 It has been reported that about 39% of older adults are 
exposed to this phenomenon.2 Studies show that polypharmacy in the older adult population is directly correlated with potentially 
inappropriate medications (PIMs), which are medications associated with significant risk of ADEs when safer alternatives are available.3

• Since 2007, the Local Health Authority (LHA) of Parma in Italy has invested resources to increase awareness of primary care physicians (PCPs) 
about the appropriateness of prescribing in the elderly in order to improve their prescribing and reduce exposure to PIMs.4 

• As changes in prescribing patterns evolve, timely information on the prevalence of polypharmacy and PIMs in the elderly is necessary.

• To analyze the prevalence of polypharmacy and potentially inappropriate 
medications (PIMs) in the older population of the Parma Local Health 
Authority (LHA), Italy, and to evaluate their associations with patients’ 
and primary care physicians (PCPs) characteristics.

Study design

• A one-year retrospective cross-sectional study using the 2018 Parma LHA 
healthcare data.

Data collection 

• Pharmacy data included all medications reimbursed by the 2018 National 
Pharmaceutical Formulary (PFN, Prontuario Farmaceutico Nazionale). 

• Patients characteristics included age, sex, and geographic location (i.e. 
mountain, hill, and plain), while PCPs characteristics included age, sex, 
number of patients, and proportion of older adults.

Study population

• Non-deceased older adults (≥ 65 years) who resided in the Parma LHA for 
the entire year of 2018 and filled at least one medication prescription. 

• Only PCPs with more than 100 patients and with at least 20 elderly 
patients were included.

Study Variables

• Polypharmacy was defined as ≥5 medications, and excessive 
polypharmacy as ≥10 medications. The total number of medications were 
added per quarter and averaged over four quarters. 

• PIMs exposure was defined based on the updated 2017 Maio criteria.

Statistical Analysis

• Frequencies and percentages were used to analyze patients and PCPs 
characteristics. 

• Modified Poisson regression models were constructed to estimate the 
relative risks (RR) for exposure to polypharmacy and PIMs. 

• All models were adjusted for time-invariant covariates including patients 
and PCP-specific characteristics to identify the factors associated with 
the dependent variables of interest. The models were also adjusted for 
16 Chronic Condition Drug Groups (CCDGs) identified by the medications 
prescribed. The model for exposure to PIMs were adjusted for a number 
of distinct medications, excluding PIMs, prescribed over the entire year.

• All analyses were performed using SAS version 9.4 (SAS Institute Inc., 
Cary, NC, USA).

Table 1: Demographics of Study Population (N= 92,146)

Conclusions

Limitations

• Data for only one LHA of Italy were analyzed

• The medications included in the Maio criteria do not include 
over-the-counter medications. However, the inclusion criteria 
are appropriate based on Italy’s healthcare system.

A substantial number of older adults in Parma LHA were exposed to polypharmacy and PIMs. The insight into patients’ and PCPs’ characteristics 
associated with polypharmacy and PIMs may help to enhance the prescribing strategies in this vulnerable patient population. 

Modified Poisson Regression 

• Using subjects aged 65–74 years as the referent group, 
patients 75-84 and ≥85 years old were more likely to be 
exposed to polypharmacy (RR 1.18 [95% CI:1.16,1.19] and 
1.29 [95% CI:1.26,1.31], respectively), as well as to excessive 
polypharmacy (RR: 1.11 [95% CI:1.04,1.19] and 1.28 [95% 
CI:1.19,1.39], respectively).

• Patients 75-84 and ≥85 years old were more likely to be 
exposed to PIMs (RR 1.11 [95% CI:1.09,1.13] and 1.16 [95% 
CI:1.13,1.19], respectively). Risk of exposure to PIM-A was 
more likely in patients ≥85 years (RR 1.10 [95% 
CI:1.03,1.18]).

• PCPs with a proportion of older patients <27% showed a 
greater risk of having patients exposed to excessive 
polypharmacy than those with a proportion of older patients 
>35% (RR 1.12 [95% CI:1.00, 1.25]).

• Female PCPs were slightly less likely to have patients 
exposed to PIM-A compared to their male counterparts (RR 
0.93 [95% CI:0.87, 0.98]). PCPs with <1200 patients were 
more likely to have patients exposed to PIM-A compared to 
PCPs with >1500 patients (RR 1.15 [95% CI:1.08, 1.23]).  
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Results

Table 2: Comparison of characteristics of older patients 
according to polypharmacy, N = 92,146

Study population and prevalence of polypharmacy and PIMs

• Out of 92,146 older patients (91.5% of total) with a mean age of 76.7 
(±7.8), 40% were exposed to polypharmacy, 5% to excessive polypharmacy, 
and 34% to at least one PIM. 277 PCPs (98.9% of total) were included in the 
study.

Age group (years)

Mean ± SD 76.7 ±7.8

65-74, % 44.4

75-84, % 37.8

³85, % 17.8

Sex
Female, % 56.9

Male, % 43.1

Location

Plain, % 59.0

Hill, % 31.6

Mountain, % 9.4

Number of Medications

0-3, % 25.3

4-6, % 29.1

7-9, % 22.1

³10, % 23.5

Characteristics of patients’ general practitioners

Age group (years)

Mean ± SD 61.4 ±7.2

≤60, % 28.1

>60, % 71.9

PCPs sex

Female, % 23.2

Male, % 76.8

Number of patients

<1200, % 23.3

1200-1500, % 33.8

>1500, % 42.9

Proportion of older patients
<27%, % 28.4
27%-35%, % 57.4

>35%, % 14.2

Non-Exposure to 
Polypharmacy

Exposure to 
polypharmacy

Exposure to excessive 
polypharmacy

n=55,187 n=36,959 n=4,536
Age group (years)

65-74, % 52.4 32.6 28.9
75-84, % 33.6 44.2 46.4
³85, % 14.1 23.2 24.8

Sex
Female, % 57.9 55.3 50.9
Male, % 42.1 44.7 49.1

Location
Hill, % 31.2 32.1 32.2
Mountain, % 9.1 9.9 9.9
Plain, % 59.7 58.0 57.9

Number of Medications
0-3, % 42.3 . .
4-6, % 43.9 7.2 .
7-9, % 12.7 36.1 .
³10, % 1.2 56.7 100.0

Characteristics of patients’ general practitioners
Age group (years)

≤60, % 27.4 29.0 29.8
>60, % 72.6 71.0 70.2

PCPs sex
Female, % 22.7 24.0 23.9
Male, % 77.3 76.0 76.1

Number of patients
< 1200, % 23.0 23.8 23.8
1200-1500, % 34.0 33.5 32.6
>1500, % 43.0 42.7 43.7

Proportion of older patients
< 27%, % 28.6 28.2 28.9
27%-35%, % 57.8 56.7 56.2
>35%, % 13.6 15.1 14.9

Patients not 
receiving PIM

n=60,806

Patients receiving 
PIM

n=31,340

Patients receiving PIM-A
n=6,425

Age group (years)
65-74, % 48.7 36.2 38.9
75-84, % 36.0 41.4 40.6
³85, % 15.4 22.4 20.5

Sex
Female, % 55.9 58.8 61.7
Male, % 44.1 41.2 38.3

Location
Hill, % 31.9 31.0 28.0
Mountain, % 9.4 9.4 7.7
Plain, % 58.7 59.6 64.2

Number of Medications
0-3, % 34.5 7.6 6.8
4-6, % 32.9 21.8 20.2
7-9, % 19.4 27.3 25.3
³10, % 13.2 43.4 47.8

Characteristics of patients’ general practitioners
Age group (years)

≤60, % 28.0 28.2 26.9
>60, % 72.0 71.8 73.1

PCPs sex
Female, % 23.2 23.3 22.6
Male, % 76.8 76.7 77.4

Number of patients
< 1200, % 23.2 23.5 25.9
1200-1500, % 33.9 33.6 31.7
>1500, % 42.9 42.9 42.4

Proportion of older patients
< 27%, % 28.4 28.4 28.7
27%-35%, % 57.5 57.2 57.4
>35%, % 14.1 14.4 13.9

Table 3: Comparison of characteristics of older patients 
according to PIMs, N = 92,146


