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Abstract

People above 65 years of age would
amount to 10.7% of total population of
India by 2021. India has acquired the label
of ‘an ageing nation’ with 7.7% of its pop-
ulation being more than 60 years old.
Geriatric patients are exposed to potential-
ly inappropriate medications (PIMs) thus
strategies to improve quality of life and
safety of prescribing is needed. One such
explicit criteria tool is ‘Screening Tool of
Older person’s Potentially inappropriate
Prescriptions’ (STOPP) criteria. For older
individuals, frailty plays a decisive role.
Frailty assessment is useful for identifica-
tion of risk stratifications to assist in clini-
cal decision makings. Hence, this study is
aimed to assess the percentage of PIM
using STOPP criteria and correlation
between PIMS and Frailty Index (FI) in
elderly patients in our setting. An observa-
tional study was done in 60 patients in
department of medicine at tertiary care
teaching hospital. Demographic details,
diagnosis and current medications were
recorded in Microsoft excel 2016. PIMs
based on STOPP criteria version 2 and FI
suggested by Searle et al. was calculated
and analyzed. Spearman rank correlation
test was used to check the correlation
between FI and PIM. Out of 60 prescrip-
tions, 21 prescriptions with PIM were
found. Most common drugs prescribed as
PIM were Aspirin, calcium, ceftriaxone,
multivitamin B complex and furosemide.
FI was analyzed by using 34 variables.
Value of FI was between 0.03 to 0.17.
Spearman Rank correlation test showed
direct low degree of significant correlation
between FI and PIM with correlation (r)
value of 0.1602 (P value=0.02).

35% of prescriptions were having at
least one PIM in our study and we found
that there was direct association between FI
and PIM which will help us to reduce poten-

tial medication errors, drug interactions and
adverse reactions.

Introduction

Over the last century, there have been
dramatic increases in life expectancy
owing largely to improvements in living
standards and advances in diagnostics,
pharmaceutical medicine and
therapeutics.1 People above 65 years of age
would amount to 10.7% of total population
of India by 2021. India has acquired the
label of ‘an ageing nation’ with 7.7% of its
population being more than 60 years old.2

Though increased longevity is to be cele-
brated, it is well established that increasing
age brings with it an increase in the burden
of co-morbidity.3 Older people often have
several coexisting medical problems and
take multiple drugs. Increasing numbers of
medications is associated with a higher
risk of adverse drug events (ADEs) with
resultant increased frequency of hospital-
ization, negative health outcomes and
increased healthcare resource utilization.

Geriatric patients are exposed to poten-
tially inappropriate prescriptions (PIP)
defined as over use of drugs, irrational
choice leading to prescription of a potential-
ly inappropriate medication (PIM).4 Various
strategies to identify, measure and reduce
potentially inappropriate prescribing have
been the focus of worldwide research
endeavors over the last thirty years.3 One
such explicit criteria tool is ‘Screening Tool
of Older person’s Potentially inappropriate
Prescriptions’ (STOPP) criteria.

For older individuals, frailty plays a
decisive role in increasing adverse health
outcomes in most clinical situations.5

Many tools or criteria have been intro-
duced to define frailty in recent years.
Frailty Index is one such tool. Frailty
assessment is useful for identification of
those at higher risk for adverse outcomes
and for risk stratifications to assist in clin-
ical decision makings.

There are very few systematic studies
evaluating PIM and frailty in elderly
patients. Also, there is paucity of Indian
studies comparing PIM and frailty index.
Present study evaluates the appropriate-
ness of prescribing pattern using STOPP
criteria and frailty in our set up. 

Aims and objectives
The aims and objectives of the study

were: i) to assess PIM in elderly patients
using STOPP criteria and Frailty Index
(FI); ii) to assess correlation between PIMs
and FI.

Materials and Methods

An observational study was carried out
in the department of medicine at tertiary care
teaching hospital after obtaining approval
from Institutional Ethical Committee (IEC).
Prescriptions of total 60 patients were
included and analyzed in this study.

Inclusion criteria
The inclusion criteria the study were: i)

patients of either sex aged ≥65years, admit-
ted in medicine department of our tertiary
care teaching hospital; ii) only those

Geriatric Care 2021; volume 7:9845

Correspondence: Sneha Agravat, Department
of Pharmacology, PDU Govt. Medical
College, Jamnagar road, Rajkot, India.
Tel.: +81.400425684.
E-mail: agarwal_sneha85@yahoo.com

Key-words: STOPP criteria; potentially inap-
propriate medication; Frailty Index.

Acknowledgments: we would like to
acknowledge the faculties of medicine
department of our institute for their coopera-
tion throughout my study period.

Contributions: SN, concepts, design, data
acquisition, data analysis, statistical analysis,
manuscript preparation; AP, concepts, design,
literature search, manuscript editing, manu-
script review; SA, literature search, definition
of intellectual content, data analysis, manu-
script editing.

Conflict of interest: the authors declare no
potential conflict of interest:

Availability of data and materials: from case
files and treatment sheets of elderly inpatients
by regular visits to IPD (Indoor patients
department) of medical ward of tertiary care
teaching hospital.

Ethics approval and consent to participate:
approval for conduction of study was taken
from Institutional ethical committee. PDU/
MCR/IEC/19984/2019. Regd. No. - ECR/
635/INST/GJ 2014. Prior informed consent
has been taken from all study participants
before enrolling them in the study.

Received for publication: 7 May 2021.
Revision received: 6 October 2021.
Accepted for publication: 6 October 2021.

This work is licensed under a Creative
Commons Attribution-NonCommercial 4.0
International License (CC BY-NC 4.0).

©Copyright: the Author(s), 2021
Licensee PAGEPress, Italy
Geriatric Care 2021; 7:9845
doi:10.4081/gc.2021.9845Non

-co
mmerc

ial
 us

e o
nly



                                              [Geriatric Care 2021; 7:9845]                                                                [page 67]

patients who have been diagnosed accurate-
ly by Physicians. 

All the patients who participated in the
study were given clear explanations about
the purpose and nature of the study in the
language they understood. The study was
carried out by regular visits to IPD (Indoor
patients department) and information from
case sheets of elderly inpatients was collect-
ed. Following details of patients were col-
lected and recorded: i) demographic details;
ii) clinical and therapeutic data: diagnosis
and drug details; iii) co-morbidities and
treatment details; iv) drug details-generic
name, dose and route of administration, fre-
quency of administration. 

STOPP criteria was applied for every
drug of the prescription individually and
marked as PIM whenever found. Total num-
ber of prescriptions with PIMs was ana-
lyzed using STOPP criteria version 2. FI is
a simple calculation of the presence or
absence of each deficit as a proportion of
the total deficits. Thus, frailty is defined as
the cumulative effect of individual deficits.
Total 34 health deficits have been included
as a part of FI in our study. Construction of
FI was done as suggested by Searle et al.6
All the variables collected were assessed for
suitability for inclusion in FI. All binary
variables were coded as 1 or 0 (1=presence
of deficit, 0=absence of deficit). Quartiles
were cut at 0.06, 0.09 and 0.14 for FI.
Analysis of FI is done in the range of 0.06
to 0.09, 0.1 to 0.14 and >0.14.

Statistical analysis
All data were collated using Microsoft

excel 2016. Demographic details, PIMs
and FI has been analyzed as percentage
using descriptive statistics. Spearman rank
correlation test was used to check the cor-
relation between Frailty index and PIM
(P<0.05).

Results

Out of 60 patients, 45% were male and
55% were female. The STOPP criteria iden-
tified 21 prescriptions with PIM. As per
STOPP criteria, 16 prescriptions have only
one PIM, 2 prescriptions have 2 PIMs, and
3 prescriptions were having 3 PIMs.

Majority of prescriptions (31%) were
having more than 2 diseases (Figure 2).
Polypharmacy was seen in 49% of prescrip-
tions (Figure 3). Majority of patients were
in age group of 65-75 years (Figure 1). PIM
distribution among these patients is shown
in Table 1.

In our study, the common medicines
prescribed were ceftriaxone, enoxaparin,
aspirin, clopidogrel, enalapril, metoprolol,
ranitidine, metoclopramide, Isosorbide
dinitrate, atorvastatin, insulin and multivi-
tamins. Out of these drugs, based on
STOPP criteria, most common drug pre-
scribed as PIM was tablet aspirin (n=6)
followed by tablet calcium, injection cef-

triaxone, multi vitamin B complex drugs
and furosemide (Table 2). 

FI is analyzed by using 34 variables. In
our study, value of FI is between 0.03 to
0.17 and mean FI value is 0.072. Frequency
distribution of FI is shown in Figure 4. In
our study, Quartiles were cut at 0.06-lower
quartile, 0.09-middle quartile and 0.14-
upper quartile. Thus, FI value of 0.06 to
0.09 is having mild frailty (53%), 0.1 to
0.14 is having moderate frailty (18%) and
>0.14 is having severe frailty (2%), as
depicted in Figure 4. 

Correlation between Frailty index and
PIM was done using Spearman’s rank cor-
relation test. It showed direct low degree
of significant correlation between FI and
PIM with correlation (r) value of 0.1602
(Figure 5). P value is 0.02.

Discussion

Prescribing for older patients is com-
plex.7 Increasing age is associated with
changes in pharmacokinetics and pharma-
codynamics, so prescribing in this age
group can be problematic. Explicit criteria
for appropriate prescribing comprise lists
of medications that are known to cause
harm in older adults; either through pre-
dictable pharmacological or predictable
physiological mechanisms.3 One such
explicit criteria tool is the STOPP criteria.

                                                                                                                              Article

Table 1. Patient characteristics and prevalence of potentially inappropriate medication use.

Characteristics                                               Frequency (%) N=60                                   STOPP (number of patients with PIM use) (%)

Gender

Male                                                                                                     27 (45)                                                                                                       10 (37.03)
Female                                                                                                 33 (55)                                                                                                       09 (27.27)
Age (years)

65-75                                                                                                  44 (73.33)                                                                                                    17 (38.64)
76-85                                                                                                  11 (18.33)                                                                                                     01 (9.09)
86-95                                                                                                   04 (6.67)                                                                                                        01 (25)
96-100                                                                                                 01 (1.67)                                                                                                         00 (0)
No. of diseases

1                                                                                                                 17                                                                                                            06 (35.29)
2                                                                                                           19 (19.3)                                                                                                     05 (26.31)
3                                                                                                                 15                                                                                                            04 (26.67)
≥4                                                                                                              10                                                                                                              06 (60)
No. of medications

1-4                                                                                                               3                                                                                                               00 (00)
5-9                                                                                                      29 (48.3%)                                                                                                    09 (31.03)
10-14                                                                                                         20                                                                                                              08 (40)
≥15                                                                                                            04                                                                                                              03 (75)
PIM, potentially inappropriate medication.
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The latest version 2 comprises of 80 indi-
cators pertaining primarily to important
drug-drug and drug-disease interactions
and therapeutic duplication, arranged
according to relevant physiological sys-
tems for ease of use.8

In the present study, out of 60 prescrip-
tions PIM was observed more in males
which is comparable to the study done by
Nagendra Vishwas et al.7 and PIM was
observed more common in age group of
65-75 years (Figure 1) with mean age of
73.42 years which is like the study done by
Kanagasanthosh et al.9

Polypharmacy defined as the regular
use of five or more medications, is com-
mon among older adults.10 It is an area of
concern for elderly because of several rea-
sons. Elderly people are at a greater risk
for adverse drug reactions (ADRs) because
of the metabolic changes and reduced drug
clearance associated with ageing; this risk
is furthermore exacerbated by increasing
the number of drugs used.11 Polypharmacy
may sometimes lead to ‘prescribing cas-
cades.’ In our study, polypharmacy (5 to 9
drugs) was seen in 48.3% and hyper
polypharmacy (>=10 drugs) was seen in
40% of study population (Figure 3).
Similar polypharmacy values were
observed in studies done by Herr et al.12

(42.9%) and Porter et al.10 (42.7%), where-
as Alsuwaidan et al.13 reported 55.7% of
polypharmacy. Comparative lower value
of hyper polypharmacy was seen in studies
done by Herr et al.12 (27.4%) and Porter et
al.10 (9.5%).

The global rate of PIM ranges from

12% to 40% and in our study rate of PIM
prescriptions is 35% which is similar to
study done by Gallagher et al.14 Among
Indian studies, our rate of PIM was higher
than the study done by Vishwas et al.7

(13.3%) and Murthy et al. (21.01%).8.The
most common PIM is aspirin (n=6) and
comparable results were seen in the studies
done by Murthy et al.8 and Mathur et al.15

In the above studies, the most common
diseases found in elderly patients are IHD,

CVA, RHD and angina for which Aspirin
is prescribed usually by physicians. On the
contrary, Vishwas et al. reported
Glibenclamide as most common PIM.7

Based on STOPP criteria, there is no evi-
dence of added benefit of aspirin over
clopidogrel monotherapy in heart failure
patients as secondary stroke prevention.

Total 15 PIMs were prescribed without
an evidence-based clinical indication
which includes injection ceftriaxone, multi

                             Article

Table 2. Classification of potentially inappropriate medication use as per organ system involved identified by sections of STOPP criteria.

Section      PIM                                          No. PIM     Condition

Section A:      Indication of medication                 15                    

No evidence-based clinical indication
A1                    Injection ceftriaxone                       04                    
A1                    MVBC                                                   03                    
A1                    Vitamin D3                                          02                    
A1                    Folic acid                                             01                    
A1                    Calcium                                               05                    
Section B:      Cardiovascular system                     07                    
B3                    Metoprolol with diltiazem               01                    Beta-blocker in combination with verapamil or diltiazem (risk of heart block)
B6                    Furosemide                                        02                    Loop diuretic as first-line treatment for hypertension (safer, more effective alternatives available)
B9                    Furosemide                                        01                    Loop diuretic for hypertension with concurrent urinary incontinence (may exacerbate)
B10                  Clonidine as antihypertensive       01                    Centrally-acting antihypertensives unless clear intolerance or lack of efficacy with other
                                                                                                              antihypertensives
B12                  Spironolactone with losartan         01                    Aldosterone antagonists with concurrent potassium-conserving drugs without monitoring
                                                                                                              of serum potassium (risk of dangerous hyperkalemia)
Section C:      Anticoagulant drugs                          06                    
C4                    Aspirin                                                 06                    Aspirin plus clopidogrel as secondary stroke prevention unless the patient has a coronary stent(s)
                                                                                                              inserted in the previous 12 months or concurrent ACS (no evidence of added benefit over
                                                                                                              clopidogrel monotherapy)
Section D:      Central nervous system                  01                    
D14                 Meclizine                                             01                    First-generation antihistamines (safer, less toxic antihistamines available).
PIM, potentially inappropriate medication; MVBC, multi vitamin B-complex; ACS, acute coronary syndrome.

Figure 1. Distribution of potentially inappropriate medication (PIM) use according to age. 
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vitamin B-complex (MVBC), vitamin D3,
folic acid and calcium. Ceftriaxone was
prescribed in the case of congestive car-
diac failure (CCF), ischemic heart disease
(IHD), cerebrovascular accident (CVA)
and in the case of glioblastoma with hyper-
tension. Thus, antibiotics were prescribed
when not needed and without utilizing the
confirmatory laboratory test or evidence
based clinical condition. Such practices

contribute to the growing problem of
antibiotic resistant and antibiotic associat-
ed side effects.16 In the case of diabetes
mellitus and hypertension, MVBC and cal-
cium were prescribed without any evi-
dence based clinical indication. Calcium
and vitamin D3 were prescribed in patients
with anemia and in patients with uremic
encephalopathy without any clinical indi-
cations. Loop diuretics was prescribed in 2

cases of hypertension. It was also pre-
scribed in 1 case of urinary incontinence
which may worsen the condition. 

In the present study, metoprolol was
co-prescribed with diltiazem which
increases the risk of heart block. In another
case, spironolactone was co-prescribed
with losartan without monitoring of serum
potassium. Clonidine was prescribed with-
out evidence of any intolerance or lack of
efficacy with other antihypertensives.
Meclizine was prescribed despite of avail-
ability of safer, less toxic antihistamines.

Prescribers should have an apprecia-
tion of the potentially low therapeutic
yield in very frail older patients with poor
life expectancy where the risk of certain
treatments can exceed the potential clinical
benefit.5 Frail older adults often have
multi-domain risk factors in terms of phys-
ical, psychological, and social health. In
the present study, we found that 27%
patients were pre-frail, 53% had mild
frailty, 18% had moderate frailty and 2%
had severe frailty. On the contrary, study
done by Porter et al.10 reported 36.4% of
the patients as frail while 45.9% as pre-
frail. The likelihood of hospitalization
starts to increase with FI of 0.1 and signif-
icantly higher above 0.21.17 Patients with
FI≥0.16 are at significantly increased risk
of PIP and ADRs.18 In our study, 12
patients with frailty index value of >0.1
were found. 

In our study, there was a low degree of
positive and significant correlation
between Frailty index and PIM with corre-
lation (r) value of 0.1602. Similar findings
were seen in studies conducted by Khera 

et al. (correlation value: 0.280) which
reported weak positive significant correla-
tion between Frailty index and potentially
inappropriate medications (PIM).19 It
shows that we can decrease the frailty in
multimorbid elderly patients by reducing
the number of PIMs prescribed to them
and direct benefit from this is improve-
ment in quality of life of the elderly
patients. 

Conclusions

According to STOPP criteria, 35% of
prescriptions were having at least one PIM
in our study and we found that there was
direct association between FI and PIM
which will help us to reduce potential med-
ication errors, drug interactions and
adverse reactions. This could be used as
roadmap to take corrective measures and
more rational prescribing habit towards
this special group of patients.

                                                                                                                              Article

Figure 2. Distribution of potentially inappropriate medication (PIM) use according to
No. of disease.

Figure 3. Distribution of potentially inappropriate medication (PIM) according to No.
of medicines prescribed.
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Figure 4. Frequency distribution of Frailty Index.

Figure 5. Correlation between potentially inappropriate medications (PIMs) and
Frailty Index.
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