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Optimizing Geriatric Prescriptions:
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of Novel Quality Assessment Tool

Danisha Pattani'-2 and Dilip Chandrasekhar!-2

Abstract

Background: Prescriptions are medication plans communicated between prescribers and pharmacists for patients. An ideal
prescription must be rational, evidence-based, complete, and clear, and enhance the therapeutic outcome of the patient.
Elderly patients are vulnerable to multiple illnesses and thereby prone to polypharmacy and drug related problems.
Obijectives: Prescription appropriateness and quality of prescribing are a serious concern in geriatric care. This study aims
to develop and validate a clinical tool to assess the quality and suitability of geriatric prescriptions.

Materials and Methods: The study population consisted of elderly inpatients. The tool development followed item selec-
tion, defining the need for each item, drafting, Delphi analysis, pre-testing, and validation. The tool was tested for feasibility,
validity, and reliability during validation.

Results: The tool comprised assessing prescribing information, quality indicators, drug use indicators, cost indicators, and
morbidity indicators. The Prescription Quality Assessment Tool in Geriatrics (PQATG) was found to be feasible after pre-
testing. The panel achieved consensus on 20 items. The content validity ratio = 0.6, with the sum of content validity index
being 16.082. The construct validity test produced a significant correlation, and the intra-class correlation coefficient indi-
cated moderate reliability. The variables PQATG score and number of drugs per prescription were found to be negatively
correlated, r (92) = —0.2886, p = .0005371. Pilot studies proved that 86.6% (n = 79) of prescriptions had good quality, 44%
(n = 4) rated moderate quality, and 8.8% (n = 8) were poor.

Conclusion: The PQATG is a feasible, reliable, valid, and novel tool for evaluating the quality of geriatric prescriptions.
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and enhance the therapeutic outcome of the patient.
Prescription appropriateness and quality of prescription have
been serious concerns ever since the beginning of pharma-
ceutical care.*

Introduction

According to the United Nations, an “older person” is 60
years or older, with persons aged >80 years or older being

referred to as “oldest old.” The global population is aging,
with the number of people aged over 65 years expected to
reach 71 million by 2030.! Pharmacokinetic parameters may
be altered in the elderly owing to age-related physiologic
changes.?

Despite the age-related changes, comorbidity is a signifi-
cant factor leading to polypharmacy and drug-related prob-
lems. Multi-morbid patients are prescribed more medications,
which increases their risk of inappropriate prescribing (IP),
drug—drug interactions, drug—disease interactions, adverse
drug events, and medication errors.?

Prescriptions are medication plans communicated between
prescribers and pharmacists for patients. An ideal prescrip-
tion must be rational, evidence-based, complete, and clear,

The term “potentially inappropriate medications (PIMs)”
began gaining attention after Mark H. Beers developed Beers’
criteria in 1991.° Globally, there was also the development of
other criteria/lists of medications stating inappropriateness.
For the most part, these are broadly divided into implicit and
explicit prescribing criteria.® The best-known implicit pre-
scribing criteria set is the Medication Appropriateness Index

'Department of Pharmacy Practice, Al Shifa College of Pharmacy,
Perinthalmanna, Kerala, India

2Kerala University of Health Sciences, Thrissur, Kerala, India
Corresponding author: Danisha Pattani, Department of Pharmacy
Practice, Al Shifa College of Pharmacy, Perinthalmanna, Kerala 679325,
India; Kerala University of Health Sciences, Thrissur, Kerala 680596, India.
E-mails: shinuab@gmail.com; danishap@alshifacollegeofpharmacy.ac.in

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-Commercial use, reproduction and

distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://

us.sagepub.com/en-us/nam/open-access-at-sage).


http://crossmark.crossref.org/dialog/?doi=10.1177%2F0976500X251345885&domain=pdf&date_stamp=2025-06-04

Pattani and Chandrasekhar

221

(MAI), which addresses 10 aspects of each drug prescription,
aimed at identifying a variety of potential prescribing errors.
However, its use remained in the realm of research rather than
routine clinical practice.!

In India, observational studies evaluating the prevalence
of inappropriate medication in geriatric settings were able to
unveil enormous data. But these studies were done using
explicit and implicit criteria developed and validated in the
foreign elderly population. No single criterion or list has its
development conducted exclusively in Indian elderly set-
tings. The development of an easy-to-handle, quick-reference
single tool may help to address the issues of primary and ter-
tiary care clinicians and thereby meet the quality demand of
prescription appropriateness.

Thus, this study aims to develop and validate a tool to
assess the quality and appropriateness of geriatric prescrip-
tions, thereby designing a quality checker to address and sat-
isfy prescriber and clinical pharmacist requirements for
geriatric care in their routine use.

Materials and Methods

The study was conducted in four different phases, on a pro-
spective observational framework. Multiple rounds of the
Delphi method and statistical techniques validated the devel-
oped tool. The inpatient setting of a 650-bed tertiary care hos-
pital with clinical pharmacy services in Kerala, India, was
sought as the study site. The study extended from January
2020 to June 2024.

Sampling

The study population comprised elderly people under geriat-
ric care in the study settings. Simple random sampling was
followed to pre-test the developed draft at the study site. The
multi-round Delphi method was used for the validation pro-
cess. The expert panel selection criteria followed a conve-
nience sampling technique for the selection of respondents. A
panel of 15 experts was created for the Delphi analysis, con-
sisting of five doctors, five clinical pharmacists, and five aca-
demicians with research expertise in geriatrics. Pilot studies
were carried out with a simple random sampling technique.
The estimated sample size for pilot studies was 92.

The prescriptions of all inpatients above 60 years of age
were included in the study during pilot testing, follow-up, and
evaluation of the developed tool. Outpatients were included
only during the application of the tool in clinical settings.

Prescriptions with incomplete data and prescriptions of
patients in the casualty and on ventilators were excluded.

Study Method

The construction of the prescription quality assessment tool
followed several steps.

Item Selection

The identification of items relevant to prescription quality
was carried out through an extensive literature review.
Literature in the English language, resourced through biblio-
graphic databases like PubMed, Cochrane Library,
MEDLINE, and DOAJ, aided the review. A broad range of
items significant for prescription appropriateness and pre-
scription quality was studied. The selection of appropriate
items also required discussions and verification with research-
ers and expert clinicians.

Defining the Need for a Selected Item

After the inclusion of a selected item, variable, or question,
the relevance of the inclusion of the particular item needed to
be well-defined, which necessitated further literature review.

Drafting the Tool

The selected items were then organized and drafted, along
with scores, into a tool. Pre-testing of the tool was done in a
selected sample of subjects at the study site. The tool was
subjected to revision following the pre-testing results.

Content Validation

The revised draft of the tool was subjected to validation. For
an expert consensus process, a three-round Delphi method
was adopted as the study design. This was materialized with
the expert panel. Each panel member was presented with the
complete Prescription Quality Assessment Tool in Geriatrics
(PQATG). The experts evaluated the developed draft, and
their agreements and disagreements were analyzed using a
five-point Likert scale. The agreement for each item was
rated on the five-point Likert scale of 0 (strongly disagree) to
4 (strongly agree).

Following the responses of the expert panel after the first
Delphi method, if any item/indicator needed to be altered/
added/removed, changes were made accordingly and redrafting
was done. The re-drafted tool was subjected to a second round
of the Delphi survey method and revised again. The third round
of Delphi included a qualitative assessment of the draft by the
experts. The final draft was thus developed and validated.

Pilot Studies

Pilot studies were done among 92 elderly patients to evaluate
prescription quality and appropriateness using the PQATG at
the study site. The sample size for pilot studies was calculated
using the formula sample size (n) = Z,_,,°p (1 — p)/d?, where
Z,_,»* 1s the standard normal variance at 5% type 1 error and
is 1.96, p is the expected prevalence, and d is the margin of
error. The average time taken for the extraction of a medical
chart with PQATG was 8—10 min. The well-defined prospec-
tive approach of data collection helped avoid confounding
and information bias during pilot studies.
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The data obtained were statistically analyzed to frame the
results for report writing. Data analysis was carried out using
Statistical Package for the Social Sciences (SPSS) version
29.01.0. The tool was tested for feasibility, reliability, and
validity during validation. When feasibility was tested through
pre-testing, logical and apparent validity was analyzed from
expert consensus. Content validity was tested using the content
validity ratio (CVR) and content validity index (CVI).
Construct validity was measured using the Pearson correlation
coefficient. Factor analysis provided a measure of content
validity and construct validity. Cronbach’s alpha and intra-
class correlation coefficient (ICC) were used to test reliability.

Theoretical Framework of PQATG

The theoretical framework on which the PQATG development
was based was the structure—process—outcome (SPO) model,
substantiated with an extensive literature review. Donabedian’s
(2005) three-component approach for evaluating the quality of
care underpins measurement for improvement. The three com-
ponents are structure, process, and outcomes. According to
Donabedian, quality is a measure of an organization’s effec-
tiveness, assessed through quality indicators categorized into

structure, process, and outcome variables. These variables are
interconnected, where a strong structure creates favorable
conditions for an effective method, ultimately leading to better
outcomes.! The most comprehensive quality assessment tool
incorporates all three categories; however, in developing the
new tool, factors such as simplicity, practicality, feasibility,
available manpower, time constraints, and resource limita-
tions were carefully considered to ensure its usability and
implementation in real-world settings.”® The framework elab-
orates the principles, criteria, indicators, and items in the tool.
The quality assessment tool is developed on the basic princi-
ple of implicit measurement and a specific approach.”-!' The
implicitness and specificity are monitored through four crite-
ria, namely, prescription quality, patient safety, economic bur-
den, and general health.'213 Each criterion is represented by
relevant indicators, which consist of a set of different patient
data elements with certain established relationships.'* The
indicators include the prescribing indicators,'>-1¢ quality indi-
cators,!” drug use indicators,!8 cost indicators,'® and morbidity
indicators.?’ Figure 1 depicts the theoretical framework of the
development of PQATG. The elements representing the indi-
cators can be used for quantitative or qualitative measurement
of patient data.

Item 1 (Indication)
Item 2 (Dose)
Item 3 (Duration)

Item 4 (Dose adjustment)

Item 5 (Polypharmacy)
Item 6 (Drug duplication)
Item 7 (Under prescribing)
Item 8 (Deprescribing)
Item 9 (Risk of ADR)

Item 10 (Medication Error)

Item 11 (Prescription legibility)

Prescribing Indicators Structure

Process

Item 12 (Prescription Information)
Item 13 (Patient Compliance)
Item 14 (Drug Related Problems)

Item 15 (Potentially Inappropriate
Medication)

Item 16 (Drug-Drug Interaction)
Item 19 (Safety, Efficacy)

Item 17 (Cost)

Item 18 (Length of h | stay)

Item 20 (Morbidity)

PQATG Score —

Cost & Morbidity

Outcome
Indicators

Prescription Quality ’

Figure |. Theoretical Framework of Prescription Quality Assessment Tool in Geriatrics (PQATG) Development Using Structure—

Process—Outcome (SPO) Model.
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Results

The first draft of PQATG consisted of 19 questions with
respective ratings and scores such that the 19 questions cover
all 5 indicators mentioned in the theoretical framework
(Figure 1). Pre-testing was done on 30 prescriptions of geriat-
ric patients. Inferences drawn from pre-testing among 30 pre-
scriptions demanded a revision of scoring, revision of
questions (Q) 4, 2, 8, 9, 10, and 11, and modification in QI.
The results of the internal consistency test using Cronbach’s
alpha equation were reported as excellent, with Cronbach’s
alpha = 1. Based on the inferences drawn from the pre-test-
ing, the first draft was revised to draft 2 with 20 questions,
revised scoring pattern, changed question number 4, removed
item no. 10, modified items 11-13, added the 14th item, and
changed items from 15 to 20.

Draft 2 was subjected to the first-round Delphi analysis
using a five-point Likert scale assessment. The expert panel
in the first round of Delphi provided disagreements for items

Q2, Q3, Q4, Q6, Q9, Q10, Q11, Q15, and Q17.

Revision of draft 2 was done with the removal of items Q3,
Q9, and Q10. Three new items were added, namely, (a) Was there
any expensive low-efficacy/low-safety drug identified? (Q19),
(b) Does the prescription trigger another morbidity? (Q20), and
(c) Is the duration of therapy optimum? (Q3). Also, the items
were categorized into prescribing information (Q1-Q4), quality
indicators (Q5—Q14), appropriateness indicators (Q15-Q16),
cost indicators (Q17-Q19), and morbidity indicators (Q20).
Hence, draft 3 was developed. Draft 3 was subjected to a second-
round Delphi analysis. The results of the five-point Likert scale
analysis of the second round of Delphi were interpreted. Items
Q1-Q20 had a mean agreement of 62.5 + 15.15. Scale properties
of the final draft of PQATG, following expert consensus, are out-
lined in Table 1. Hence, all factors were subjected to validation
pilot testing. The scoring pattern was revised as well. Figure 2
depicts the sequential development process of the tool.

Validation of the Prescription Quality Assessment Tool

The PAQTG was tested for three aspects: feasibility, validity,
and reliability.?!

Draft 1 (19 items) I

Pre-testing (N=30)

Draft 2 (20 Items)

e Revised with 20 questions,

e Revised scoring pattern

e Changes question number 4,
e Removed item no.10

e Modified 11to 13

e Added 14" item

e Changed 15 to 20.

First Round Delphi Analysis

Draft 3(20 Items)

Second Round Delphi Analysis

e Removed items Q3, Q9 and
Q1o0.

e Added Three new items; on
efficacy, safety, morbidity,
duration of therapy optimum?

e [tems were categorized into 5
indicator groups

Items Q1 to Q20 had a mean
agreement of 62.5415.15.

Scoring pattern was revised.

Final PQATG (20 Items)

Figure 2. Detailed Development of Prescription Quality Assessment Tool in Geriatrics (PQATG).
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Table I. Scale Properties of Prescription Quality Assessment Tool in Geriatrics (PQATG).

SI. No. Item Weighted Scale Mean SD
| Is there an indication for each drug? 0-1-2 1.84 0.72
2 Is the dose provided for every drug age-appropriate? 0-1-2 1.75 0.50
3 Is the duration of therapy optimum? 0-1-2 1.41 0.63
4 Was dose adjustment carried out? 0-1-2 0.84 0.94
5 Was polypharmacy observed? 0-1-2 0.82 0.98
6 Is drug duplication observed? 0-1-2 0.59 091
7 Is there underprescribing? 0-2 1.41 0.90
8 Was deprescribing possible? 0-1-2 0.87 0.96
9 Is there a risk of serious ADR? 0-1-2 1.01 0.92
10 Is there any medication error observed? 0-2 1.49 0.82
I Is the prescription legible? 0-1-2 1.69 0.59
12 Is the prescription information adequate? 0-2 1.6l 0.78
13 Does the prescription ensure patient compliance? 0-1-2 1.21 0.94
14 Any other drug-related problems observed? 0-2 1.49 0.84
I5 Is there a potentially inappropriate medication (PIM)? 0-2 1.74 0.65
16 Is there a clinically significant drug—drug interaction? 0-2 1.39 0.89
17 Does the prescription ensure improvement in the quality of life of the 0-1-2 1.89 0.47
patient?
18 Length of hospital stay 0-1-2 1.1 0.78
19 Were there any expensive low-efficacy/low-safety drugs identified? 0-1-2 1.8 0.93
20 Does the prescription trigger another morbidity? 0-1-2 1.27 0.95
Feasibility since criterion validation was not possible. It is a measure of

The method used for testing feasibility was a pre-testing
study in a group of 30 subjects’ prescriptions. Hence, 30 pre-
scriptions were assessed. Table 1 shows the results of the fea-
sibility tests. The prescription quality assessment tool was
found to be feasible.

Validity

A validity test was done to measure the capacity for which the
tool was designed. Logical and apparent validity measures
the degree of appearance with intention or checks the logic of
questions before they are finalized through consulting experts.
The content validity test measured the dimensions of the con-
cept. The methods used were CVR and I-CVL.

CVR = Ne-N/2/N/2, where Ne is the number of panelists
indicating essential; N is the total number of panelists. CVR
ranges from —1 to +1; positive values indicate that at least half
of the content is essential.

For the PQATG, CVR =12-15/2/15/2 = 0.6.

I-CVI = The CVI was measured for each item to assess
relevancy and clarity in the tool. Tables 2 and 3 show the
calculated CVI for each item and the interpretation, respectively.

Construct validity measures the capacity of the instrument
to measure the theoretical concept. Factor analysis was done

content validity as well as construct validity. The extraction
method used was principal component analysis. The matrix
was not positive definite, and hence the curve is concave
down. The scree plot shown in Figure 3 flattens from Q15 to
Q20. The elbow of the scree plot lies on Q15, indicating that
factors Q1 to Q15 attain significant importance, and lesser
variance being observed in Q16—-Q20.

Scale level index of an instrument (SCVI) is the sum of
CVTI/total number of items in the tool. SCVI of PQATG
16.082/20 = 0.8041, which indicated an appropriate scale
level index for PQATG.

Reliability

Reliability measures the magnitude of precision or the tool’s
freedom from errors. Methods used include internal consis-
tency to estimate the number of items composing the instru-
ment and the mean correlation between them. The statistical
method used was Cronbach’s alpha, with values between 0
and 1 (Table 2). In the PQATG, all items were found to be
reliable.

To analyze the test-retest or intra-observer reliability, the
statistical method used was the ICC as shown in Table 2. The
PQATG observed an ICC of 0.653, indicative of moderate
reliability for the PQATG.
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Table 2. Intra-class Correlation Coefficient.

95% Confidence Interval

F-test with True Value 0

Intra-class

Correlation Lower Bound Upper Bound Value dfl df2 Sig.
Single measures 0.086 0.025 0.238 2.883 14 285 <0.001
Average mea- 0.653 0.337 0.862 2.883 14 285 <0.001

sures

One-way random effects model where people effects are random.

Table 3. Prescription Quality Assessment Tool in Geriatrics (PQATG) Scores in the Pilot Sample.

Mean Score in Pilot Population

PQATG Score Reference Range

PQATG Criteria (n=92) Good Quality Medium Quality Poor Quality
Prescription information 5791 £ 1.501 5-8 24 0-I
Quality indicators 11.967 + 3.25 9-20 2-8 (]
Appropriateness indicator 324+ 1.35 34 1-2 0
Cost indicator 4.17 £ 1.51 4-6 1-3 0
Morbidity indicator 1.23 £ 0.966 2 I 0
Scree Plot
5
s
4 \\
3 5 N\
e \
-
o
g . N
1 o \‘
0 —
1T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Component Number

Figure 3. Scree Plot. X-axis: Principal Component Number; Y-axis: Percentage of Variance Observ

The PQATG is thus feasible, reliable, and valid to be used
in clinical settings. Figures 4(a) and 4(b) show the final draft
of PQATG.

Scoring Scale and Interpretation of PQATG

The scoring of the PQATG is based on interval scales.
Evaluators were asked to use the numerical scale to make a
rating. The scoring scale is as depicted in Table 3.

A medication chart with a total score of 40 and a quality
indicator score of 20 was rated as an optimum quality

prescription, while those scored between 19 and 40 were
rated as good, 6-18 as moderate quality, and 0-5 as poor
quality. The assignment of scores is depicted in Table 4.

Pilot Study of PQATG in the Elderly

The application of the PQATG in the study settings was car-
ried out as pilot studies. The characteristics of the patients in
the pilot sample are outlined in Table 5. The mean age of the
participants was 72 + 7.22 years. The mean score obtained
after the evaluation of prescriptions with the PQATG was
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PATIENT ID/MRD NO:

GENDER.

DIAGNOSIS.

COMORBIDITIES.

PRESCRIPTION QUALITY ASSESSMENT TOOL IN GERIATRICS (PQATG)

NAME OF DRUGS WITH DOSAGE IN THE

PRESCRIPTION:*

7. Isthere underprescribing? Yes(0)
No(+2)
No (+2)

8. Was deprescribing possible? Yes (-2)

Not Applicable(1)

b bl Lo o

9.

1L

13.

applicable rating.

To assess the quality of prescription, please answer the following questions and circle the most

PARTICULAR

RATING

SCORE

9. lIsthere a risk of serious ADR? High risk (0)
Moderate risk (1)
Low risk/ safe (+2)
10. Is there any medication error observed? No (+2)
Yes (0)
11. Is the prescription legible? lllegible (0)
Legible (+2)
Barely legible (+1)
12. Isthe p information ads di (0)

Adeqaute (+2)

PRESCRIPTION INFORMATION

13. Does the prescription ensure patient
compliance?

Non-compliance (0)
Compliance (+2)
No information (1)

1. Isthere an indication for each drug?

Not indicated(0)
Weakly indicated(+1)
Indictaed (+2)

appropriate?

2. Isthe dose provided for every drug age

Inappropriate (0)
Marginally appropriate (+)1
Appropriate(+2)

14. Any other drug related problems obserevd? Yes (0)
No (+2)
APPROPRIATENESS INDICATORS
15. Istherea iate Yes (0)
(PIM)? No (+2)
16. Is there a clinically significant drug-drug Significant (0)
interaction? Not significant (+2)
COST INDICATORS
17. Does the prescription ensure improvementin | Yes (+2)
quality of life of the patient? No (0)

3. Is the duration of therappy Optimum (+2)
Sub-optimum (+)1
Not Optimum (0)
4. Was dose adjustment carried out? No (0)
Yes (+2)

Not Applicable(1)
QUALITY INDICATORS

5. Was there polypharmacy observed? Yes (0)

No (+2)

No information (1)

6. Isthere drug duplication observed? No (0)
Yes (+2)
Not Applicable(1)

Figure 4(a). The Validated Final Prescription Quality Assessment
Tool in Geriatrics (PQATG).

No information (1)
More than 10 days (-2)
Five days (+1)

Less than five days (+2)
19. Was there any expensive low efficacy/low Yes (0)

18. Length of hospital stay

safety drugs indentified? No (+2)
No information (1)
MORBIDITY INDICATORS
20. Does the prescription trigger another Yes (0)
morbidity? No (+2)

No information (1)

Figure 4(b). The Validated Final Prescription Quality Assessment
Tool in Geriatrics (PQATG).

Table 4. Assignment of Scores for Prescription Quality Assessment Tool in Geriatrics (PQATG).

Score Range

Criteria Item Range** Good Quality Moderate Quality Poor Quality
Prescription information Ql-Q4 5-8 2-4 0-I
Quality indicators Q5-Ql4 9-20 2-8 01
Appropriateness indicators QI5-Qlé6 34 1-2 0

Cost indicators QlI7-QI9 4-6 1-3

Morbidity indicators Q20 2 I 0

Note: **Q1-Q4: Questions in PQATG on prescription information; Q5-Q14: Questions in PQATG on quality indicators; Q15—-Q16: Questions in
PQATG on appropriateness indicators; Q17-Q19: Questions in PQATG on cost indicators; Q20: Questions in PQATG on morbidity indicators.

25.71 +7.39. Table 6 explains the distribution of mean scores
among all indicators. It was observed that 86.6% (n = 79) of
prescriptions were rated as good quality, 4.44% (n = 4) were
rated as moderate quality, 8.8% (n = 8) were poor, and zero
prescriptions met the optimum quality rating (Table 6 and
Figure 5). The variables PQATG score and number of drugs
per prescription were found to be negatively correlated, »
(92) =-0.2886, p = .0005371. The result was significant at p
<.05. The average time taken for evaluating the prescription
was 10.07 £ 3.36. Polypharmacy was observed in n = 83

(90.02%) of prescriptions, while n = 9 (9.7%) had no poly-
pharmacy. It was also observed that an average of 10.71 drugs
were prescribed per patient during the pilot studies.

Discussion

The prescription quality assessment tool was developed
through an extensive review of literature, along with assorted
input from the population of interest. The tool development
process pre-requisite involves peer review and expert
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Table 5. Characteristics of Patients in Pilot Studies.

Variable

n (n=92) Percentage Mean SD
Gender
Male 56 60.86
Female 36 39.23
Age (Years) 92 72 7.22
Number of drugs in prescriptions
<4 drugs 4 4.34 6.5 4.92
5 drugs 4 4.34
6 drugs 4 4.34
7 drugs 8 8.6
8 drugs 7 7.6
9 drugs 12 13.04
10 drugs 10 10.86
I'l drugs 8 8.6
12 drugs 2 2.17
13 drugs 16 17.39
14 drugs 13 14.13
15 drugs 3 32
Number of morbidities in the pilot sample
| disease/condition 20 21.73 18.4 6.8
2 diseases/conditions 22 2391
3 diseases/conditions 27 29.34
4 diseases/conditions 12 13.04
5 diseases/conditions I 11.95
Table 6. Distribution of Quality of Prescriptions in the Pilot Sample.
Quality Range Frequency (n = 92) Percentage
Good quality 79 86.60
Moderate quality 5.83

Poor quality

8.8

k

Quality of prescriptions in the pilot sample

M Good quality
B Moderate quality

W Poor quality

Figure 5. Distribution of Quality of Prescriptions in the Pilot Sample.
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judgment during validation stages. Also, the advantages of
adopting an expert-oriented approach strengthen the selection
of elements of the tool, as experts provide the most recent
thinking in the area of geriatrics and prescription quality. The
panel for the Delphi technique was not statistically selected
but based on expertise, knowledge, and experience, which
were deeply incorporated in the PQATG.

The initial concept of tool development was set out through
the SPO model. The Donabedian model is used for tool devel-
opment and evaluation of established tools, as improvements
in the structure of care shall lead to enhanced clinical outcomes
and thereby refine patient care.?? Tossaint-Schoenmakers et al.
used the SPO framework for the development of a quality man-
agement model and self-questionnaire for hybrid healthcare in
2022.23 The SPO concept was used by Ameh et al. for the eval-
uation of the quality of integrated chronic disease management
in South Africa in 2017.2

Implicit approach and patient specificity are the mainstays
of the tool. The MAI was used as the implicit criterion in
geriatrics to assess the appropriateness of medication pre-
scribed by healthcare providers and to evaluate the self-med-
ication practices of patients.!! When explicit tools ease the
process of medication optimization through interventions,
implicit tools like MAI and Assessment of Underutilization
(AOU) assess inappropriate medication use effectively.!? The
ability to assess quality depends on the scale of measurement
used. Developing scales and seeking quality assessment were
judgmental initially. The responses of the expert panel con-
tributed to the choice of elements in the PQATG. The judg-
ments analyzed using the Likert scale made psychometric
evaluations easier. Each disagreed element was subjected to
an extensive literature review and brainstorming discussions.
The weighted agreements were later subjected to statistical
assessment. However, the initial draft of the tool was sub-
jected to pre-testing in 30 prescriptions so as to explore fur-
ther room for improvement.?>2¢ Despite being feasible,
pre-testing results disclosed the matter of time consumption,
demanding minor changes. Pre-testing has been demonstrated
to be effective in similar tool development studies, such as
those conducted by Hassan et al. and Hanlol et al.!7:1°

A good quality assessment tool must be able to differentiate
between good prescriptions, prescriptions necessitating
changes, and prescriptions with problems. To effectuate the
goal, the identification of criteria that reinforce the greatest
quality was performed through further extensive study. Clinical
experience of healthcare professionals was equally prioritized.
Hence, prescription information and quality indicators in the
tool inclined toward clinical expertise were allocated with a
weightage of scores in PQATG. Consensus of the panel and
healthcare professional team expertise were used equally dur-
ing the development of the Medication Regimen Complexity
Index (MRCI) by George et al. in 2004.27

MALI could be considered the currently available standard
implicit criteria for geriatric prescription quality assess-
ment.>® The PQATG offers a more comprehensive,

systematic, and user-friendly approach, hence advantageous
than MAI. Unlike MAI, PQATG is specifically designed for
routine prescription auditing, quality control, and regulatory
compliance in hospitals and pharmacies. It provides a struc-
tured, quick, and standardized evaluation of prescriptions,
incorporating factors such as dose optimization, therapeutic
duplication, adherence to clinical guidelines, and overall pre-
scription integrity. This makes PQATG more practical for
real-time clinical decision-making, particularly in geriatric
care, where polypharmacy and deprescribing are critical con-
cerns. While MALI is useful for assessing medication appro-
priateness, PQATG enhances overall prescription quality and
patient safety, making it a valuable tool for improving geriat-
ric healthcare standards.

During the validation, feasibility, validity, and reliability
tests analyzed the clarity, measuring capacity, and magnitude
of precision of PQATG. The contents and scoring evolved
further during the process of validation. During the measure-
ment of content validity, three items in the PQATG were
eliminated, and five items required revision. Moderate reli-
ability was obtained with internal consistency and the ICC.
As Cronbach’s alpha yielded moderate reliability, the F-test
was used to confirm whether biases were present.?®>° The
moderate reliability obtained in the study may be attributed to
the differences in the experience and perspectives of the rat-
ers. These results were consistent with the results of other
similar studies.!”3031 Establishing high-quality measures of
the construct must be prioritized during tool development.?
Factor analysis extracted seven factors.??

While PQATG was applied to geriatric patients, the
PQATG scores displayed normal distribution with no ceiling
effects during normality tests. This, in turn, allows differen-
tiation between prescriptions of varying quality. It is an
accepted fact that age-related changes in the elderly affect
pharmacodynamics and pharmacokinetics. However, the
lifespan, clinical practice requirements of patients, and guide-
lines for pharmacotherapy vary according to different coun-
tries. The PQATG and its implicit nature make the tool easily
adaptable to various clinical environments, suiting different
requirements. Yet, modifications in the tool and scoring may
demand revalidation.

The PQATG may take 10 min or longer for an evaluation,
depending upon the number of drugs in the prescriptions and
the clinician’s experience. The tool could be used for written
and computer-generated prescriptions. An instant quality
check with e-prescriptions is a hallmark of advanced geriatric
care. The PQATG is thus appropriate for use in most geriatric
clinical settings and research.

The PQATG was developed based on strong theoretical as
well as clinical information. The extensive literature review
and testing enabled the clinical, legal, and clerical requirements
for prescription quality. The multiple rounds of psychometric
testing with experts demonstrated acceptable feasibility, reli-
ability, and validity for the tool. The PQATG enabled the dif-
ferentiation of optimum-, good-, moderate-, and poor-quality
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prescriptions and met all standards of validation. The implicit-
ness and patient specificity of PQATG make it a quick quality
checker in the routine practice of clinicians.

The tool development study was subject to certain limita-
tions. The PQATG was completely developed from the per-
spectives of physicians, clinical pharmacists, researchers, and
patients. However, the magnitude of quality could also be
measured from the dimensions of dispensing pharmacists,
technicians, nurses, and other supporting healthcare profes-
sionals. Appropriateness with drug dilutions and dosage
adjustment may vary according to patient requirements and
mostly depends upon the discretion of the physicians, which
is seldom negotiable. Additionally, healthcare infrastructure
and digital integration vary globally, affecting the feasibility
of implementing PQATG as a routine prescription auditing
tool in low-resource settings.

Inculcating organizational factors influencing prescription
quality in the tool found restrictions. Prescription quality may
be affected by the resources in the healthcare facility, admin-
istrative management, policies and procedures, work sched-
ule, and time. Variations in the time taken for assessment and
scores were observed during pre-testing and pilot studies,
necessitating sufficient practice and training to use the tool.

Lastly, validation studies across diverse healthcare systems
are essential to ensure the tool’s adaptability and effectiveness
in different clinical environments. Addressing these limitations
through cross-cultural validation, integration with international
prescribing standards, and customization for specific health-
care settings will enhance the broader applicability of the tool.

The advancements and future of prescription quality rely on
the execution of technology-integrated quality assessment
strategies and artificial intelligence-assisted prescription audit
systems. Rational drug therapy, evidence-based approach, and
drug use considerations of the elderly culminate in promising
geriatric care outcomes that satisfy the expanding lifespan.

Evaluation of every single geriatric prescription using
implicit PQATG materialized in the current research remained
a fantasy earlier in routine clinical practice, particularly in a
country with expansive population statistics like India. Thus,
the availability of a desktop usable tool turned beneficial for
clinicians so that elite care was provided to the older adults
even at the study settings.

Conclusion

The PQATG is a promising novel instrument for evaluating the
quality of geriatric prescriptions. The tool consolidated multiple
criteria of quality assessment. Assessment of quality was bench-
marked through prescription information, quality indicators,
appropriateness indicators, cost indicators, and morbidity indica-
tors, followed by scoring to rate quality. Extensive psychometric
assessments enabled the generation of expert ideas throughout
the development of PQATG. The PQATG has been observed to
be a valid, reliable, feasible, and responsive tool to assess the

quality of geriatric prescriptions. The study also set forth the
opportunities and applications of geriatric pharmacy practice in
accrediting the quality of healthcare management of the elderly.
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