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Correlation of potentially inappropriate medication and frailty in community-
dwelling elderly
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[ Abstract] Objective To screen potentially inappropriate medication (PIM) in the community-dwelling elderly with Chinese criteria
and investigate the correlation of PIM, especially nervous system PIM with frailty. Methods Elderly people was recruited from a
community in Beijing from December 2018 to March 2019. Their general condition, illness and medications were recorded. Edmonton
frailty scale (EFS) was used to assess frailty and its level. PIM were evaluated according to the Lists of PIM for older adults in China,
a country-specific Chinese PIM criteria. The severity of comorbidities was assessed according to the Charlson comorbidity index ( CCI).
SPSS statistics 24.0 was used to perform the statistical analysis. The measure data were expressed as mean * standard deviation
(x+s), and enumerate data were expressed as percentage (% ). Data comparison between two groups was perfomed using ¢ test, non-
parametric test or X’ test depending on date type. Logistic regression analysis was employed to analyze the relationships between PIM
and frailty, and between nervous system PIM and frailty. Results A total of 562 elderly patients were finally enrolled in this study.
They were 65 to 97 years old, with a median age of 85 (82, 88) years, and the males accounted for 33. 4% (188/562). The preva-
lence of PIM was 69. 6% (391/562). PIM differed in age, gender, care situation, income, number of drugs, polypharmacy, CCI and
EFS scores ( P<0.05). The use rate of nervous system PIM was 23.8% (134/562). The 5 most commonly used nervous system PIMs were
estazolam, zolpidem, diazepam, nicergoline and lorazepam. Among the 314 frail elderly patients (55.9%), 32 (5.7%) suffered from
severe frailty. Logistic regression analysis showed that the level of frailty was significantly different from advanced age, CCI score,
polypharmacy, and the number of PIM used ( P<0.001). Multivariate analyses showed that nervous system PIM was significantly and
independently correlated with frailty (OR=1.597, 95%CI 1.051-2.428). Conclusion The prevalence of PIM is relatively high
among the elderly in the community, and many of them have severe frailty. Nervous system PIM is significantly and independently
related to frailty.
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Table 1  Characteristics of study participants
[tem Total(n=562) PIM(n=391) Non-PIM(n=171) P value

Age[ years,M(Q;,0;) ] 85(82,88) 84(81,88) 86(83,88) <0. 001

Male[ n( %) ] 188(33.4) 133(70.7) 55(29.3) 0. 001

BMI (kg/m?, x+s) 23.86+3.53 23.96+3.54 23.69+3. 50 0.361

Education level[ n( %) ] 0. 350
Above high school 270(48.1) 171(63.3) 99(36.7)

High school 130(23.1) 73(56.2) 57(43.8)
Below high school 162(28.8) 102(63.0) 60(37.0)

Marriage[ n( %) ] 0.250
Married 327(58.2) 209(63.9) 118(36.1)

Widowed 232(41.3) 136(58.6) 96(41.4)
Single 3(0.5) 1(33.3) 2(66.7)

Care givers[ n( %) | 0.003
Family members 347(61.7) 209(60.2) 138(39.8)

Nannies 131(23.3) 95(72.5) 36(27.5)
None 84(14.9) 42(50.0) 42(50.0)

Income [ yuan, n(%) ] <0. 001
<5 thousand 122(21.7) 58(47.5) 64(52.5)

5 thousand < income< 15 thousand 222(39.5) 126(56.8) 96(43.2)
=15 thousand 218(38.8) 162(74.3) 56(25.7)

Smoking[ n( %) ] 0.593
Never 506(90) 308(60.9) 198(39.1)

Quit 50(8.9) 34(68.0) 16(32.0)
Yes 6(1.1) 4(66.7) 2(33.3)

Wine in last year[ n( %) ] 0.730
Yes 38(6.8) 22(61.8) 16(42.1)

No 524(93.2) 324(57.9) 200(38.2)

Number of medication[ M(Q,,Q5) ] 6(4,11) 9(6,12) 4(2,6) <0.001

Polypharmacy[ n( %) ] <0.001
<5 medications 172(30.6) 47(27.3) 125(72.7)

5 medications < polypharmacy 217(38.6) 148(68.2) 69(31.8)
<10 medications
=10 medications 173(30.8) 151(87.3) 22(12.7)

EFS( points, x+s) 5.93+3.32 6.55+3.17 4.94+3.33 <0.001
Cognitive ability 1.09+0.93 1.13+0.92 1.03£0.952 0.237
General health 0.92+0.93 0.95+0.90 0.87+0.97 0.306
Functional independence 1.02+0. 82 1.06+0. 82 0.97+0. 83 0.207
Social support 0.07+0.23 0.08+0. 31 0. 06+0. 28 0.610
Medication 0. 66+0. 64 0.71+0. 64 0. 60+0. 65 0. 041
Nutrition 0.04+0. 19 0.05+0.22 0.01+0. 12 0. 020
Mood 0.14+0.34 0.13+0.33 0. 15+0. 36 0.391
Control 0.29+0.45 0.31+0.46 0.25+0. 44 0.213
Functional performance 1.69+1.12 1.73£1. 10 1.62£1.15 0.267

CCI[ points, M(Q,,Q5) ] 3(1,5) 2(1,4) 3(2,5) <0. 001

BMI: body mass index; EFS: Edmonton frailty scale; CCI; Charlson comorbidity index.
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Table 2 PIM based on Chinese criteria [n(%) ]

Most frequent PIM(n=391) Nervous system PIM(n=134)

Order Medication Involved Medication Involved
patient patient

[n(%)] [n(%)]

1 Estazolam 91(23.3) Estazolam 91(67.9)

2 Clopidogrel 82(21.0) Zolpidem 29(21.6)

3 Insulin, sliding scale 32(8.2) Diazepam 15(11.2)

4 Zolpidem 29(7.4) Nicergoline ~ 15(11.2)
5 Aldactone 27(7.5) Lorazepam 6(4.5)

PIM: potentially inappropriate medication.
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Table 3 Clinical characteristics of frailty

Item Fit(n=248)  Unfit(n=136) Mildly frail(n=91) Moderately frail(n=55)  Severely frail(n=32) P value
Agel[ years, M(Q,,0Q5) ] 84(80,87) 85(83,89) 87(85,90) 89(86,89) 89(85,90) <0.001
Male[ n(%) ] 80(42.6) 41(21.8) 37(19.7) 21(11.2) 9(4.8) 0.418
CCI[ points, M( Q, ,Q3) ] 2(1,4) 3(2,5) 4(2,6) 4(3,7) 5(3,70) <0.001
Polypharmacy[ n( %) ] 111(55.2) 82(39.7) 68(25.3) 41(25.5) 29(9.4) <0.001
PIM[M(Q,,Q3) ] 1(0,1) 1(0,2) 1(0,2) 1(0,2) 2(1,3) <0. 001
CCI; Charlson comorbidity index; PIM: potentially inappropriate medication.
F4 PIM E=HFAMEXME
Table 4  Association between PIM and frailty
PIM Nervous system PIM
Model

OR(95%CI) P value OR(95%CI) P value
Unadjusted 2.129(1.506-3.009) <0. 001 1.719(1.220-2.423) 0.02
Minimally adjusted * 1.940( 1. 337-2.816) <0. 001 1.812(1.257-2.614) 0.01
Moderately adjusled# 1.282(0.847-1.942) 0.241 1.486(1.014-2.178) 0.042
Fully adjustedA 1. 158(0.734-1. 825) 0.529 1.597(1.051-2.428) 0.028

*PIM; potentially inappropriate medication. Adjusted for age and gender; *adjusted for age, gender and polypharmacy; “ adjusted for age, gender, polyp-

harmacy, education level, marriage, care givers, income, body mass index, smoking and drinking in last year.
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