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Prescription of potentially inappr
opriate medications in
geriatric patients: data from a single dental institution

Arwa Farag, BDS, DMSc,a,b Jessaca York, BA,c Matthew Finkelman, PhD,d and Bhavik Desai, DMD, PhDe
Objectives. The Beers criteria and the Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions (STOPP) are con-

sensus-driven lists of potentially inappropriate medications (PIMs) in geriatric patients. The primary objective was to determine

the frequency of PIMs prescribed to geriatric patients at Tufts University School of Dental Medicine. The secondary aim was to

determine the American Society of Anesthesiologists (ASA) status of these patients and suggest that Beers/STOPP guidelines

should be implied with consideration to the patient’s ASA status.

Study Design. Beers/STOPP criteria were studied and PIMs thus identified. A retrospective electronic chart review of patients at

TUSDM aged 65 and older was performed for calendar years 2013, 2014, and 2015. Search queries were generated for ASA sta-

tus, along with PIMs prescribed.

Results. Out of 15,569 geriatric patients, more than half of patients between 65�74 years were classified as ASA I. Over a 3-year

period, 895 (5.75%) and 840 (5.4%) received new prescriptions for opioids or nonsteroidal anti-inflammatory drugs, respectively.

New prescriptions for muscle relaxants, benzodiazepines, and tricyclic antidepressants were given to 65 (0.42%), 44 (0.28%),

and 38 (0.24%) patients, respectively.

Conclusions. PIMs are prescribed at low percentages to geriatric patients. However, prescription of opioids, benzodiazepines,

and nonsteroidal anti-inflammatory drugs across undergraduate and postgraduate clinics is not uncommon. The majority of Tufts

University School of Dental Medicine geriatric patients fall within the category of ASA I�II. ASA classification must be taken into

consideration when PIMs are prescribed to geriatric patients rather than relying solely on chronologic age. (Oral Surg Oral Med

Oral Pathol Oral Radiol 2019;128:e6�e12)
A geriatric person is typically defined as an adult

older than age 65.1 With a rapidly aging demographic,

the geriatric population in the United States has been

steadily rising and is expected to account for about 21%

of the population by 2040.2 This group of adults has

unique medical and dental needs, compounded by the

presence of chronic diseases and use of multiple pre-

scription medications. Almost half of adults older than

65 reportedly suffer from at least 2 or more chronic med-

ical conditions.2 According to Avendano et al, the most

prevalent disease conditions that affect this population

in the United States and Europe are heart disease, hyper-

tension, diabetes, and orthopedic impairments.3
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Moreover, the elderly population has the highest

prescription drug consumption and expenditures in

the United States.4 The Centers for Disease Control

and Prevention reported that more than 76% of Amer-

icans, aged 60 and older, use 2 or more prescription

drugs and nearly 40% use 5 or more.5 Although health

care professionals often prescribe multiple medica-

tions for optimum health outcomes for their geriatric

patients, there lies an increased risk for adverse drug-

related events. This can be attributed to inaccurate

dosage, multiple drug interactions, prolonged periods

of use, or age-related decline in physiologic functions.

Polypharmacy-associated risks are corroborated by

the statistic that geriatric patients account for more

than 177,000 emergency department visits for adverse

drug events annually (twice the amount of adults

younger than 65) and are nearly 7 times more likely

than younger adults to be hospitalized after a drug-

related emergency visit.5

Lists of potentially inappropriate medications

(PIMs) have been compiled by clinicians and research-

ers in geriatric medicine. These lists are intended to

serve as a guideline for clinicians when prescribing

medication to geriatric patients to improve safety and
Statement of Clinical Relevance

The incidence of dentists prescribing potentially

inappropriate medications for geriatric patients, that

may lead to adverse reactions, is rarely reported. To

ensure patient safety, dentists must be knowledge-

able and trained to prescribe appropriately for

increasingly medically complex geriatric patients.
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minimize the risk of drug-related negative health out-

comes. However, the discretion in customizing these

prescriptions still rests entirely with the clinician. Two

widely used lists of PIMs for geriatric health care set-

tings are Beers criteria for Potentially Inappropriate

Medication Use in Older Adults and the Screening

Tool of Older Persons’ Potentially Inappropriate Pre-

scriptions (STOPP) criteria.6,7

The Beers criteria, which were most recently

updated in 2015 by the American Geriatrics Society,

are a compilation of medications that have been

deemed potentially inappropriate for elderly patients

based on the results of evidence-based methodologic

studies.7 They include details on the circumstances

under which professionals should avoid prescribing

the drugs listed, rationale behind the drugs’ potential

inappropriateness for geriatric patients, and evidence-

based reference information supporting these ration-

ales. The STOPP criteria are similar to the Beers

criteria in content but place special emphasis on

potentially adverse drug-drug interactions and dupli-

cate drug class prescriptions.6,8,9 STOPP criteria also

provide therapeutic alternatives for the listed PIMs.

Unlike with Beers, PIMs outlined in the STOPP crite-

ria are strongly linked to avoidable adverse drug

events that directly cause or contribute to hospitaliza-

tion among older adults.6

Dental school patients have previously been docu-

mented as being medically complex in significant num-

bers.10 Analgesics and antibiotics account for the

majority of prescriptions written by dental providers.11

Within the dental health care setting, all patients,

including geriatric patients, are often prescribed these

medications for their therapeutic effects during dental

procedures, for preexisting oral health issues, and for

postoperative recovery.

The incidence of dental professionals prescribing

PIMs in an academic setting has not been previously

reported. The aim of this study was to examine the fre-

quency with which this population has been prescribed

medications at Tufts University School of Dental Med-

icine (TUSDM) that have been deemed potentially

inappropriate by the Beers and STOPP criteria.

The study further aimed to evaluate the percentage,

physical health status, and comorbidity profile of geri-

atric patients who sought care at TUSDM over a 3-year

period (2013�2015) to determine how critical it is to

adhere to the recommendations made by the Beers and

STOPP criteria.

METHODS
The study received approval from Tufts University

Health Sciences Institutional Review Board and was

conducted according to the principles of the Declara-

tion of Helsinki. Electronic patient records were
reviewed from all TUSDM departments using the den-

tal school’s axiUm electronic health record database.

To retrieve data of interest, an initial query was run in

axiUm to determine how many adults older than age

65 were seen at TUSDM annually from January 1,

2013, to December 31, 2015. Within these yearly

totals, each patient was counted only once for each

year that they received treatment at TUSDM.

Patients were further categorized according to age as

“young-old” (aged 65�74), “old” (aged 75�84), and

“oldest-old” (85 years and older) groups. Using health

record data, additional queries were run to collect

information about patients’ age at the time of visit, as

well as the existing medical comorbidities. American

Society of Anesthesiologists (ASA) status was deter-

mined by dental school faculty members with criteria

established by the department of medicine at TUSDM.

Consultation letters from patients’ physicians were

reviewed for every patient with an ASA III status and

beyond. Search queries were generated on the elec-

tronic health record system, axiUm, to separate geriat-

ric patients based on their ASA classification as

reported by dental school students and faculty mem-

bers.

Further queries were run for medications prescribed by

TUSDM providers, at any point during the studied

3 years, which have been deemed potentially inappropri-

ate for geriatric patients per the most updated versions

of Beers and/or STOPP criteria.6,7 This includes opioids,

the most commonly prescribed muscle relaxants (i.e.,

cyclobenzaprine, methocarbamol [Robaxin], metaxalone,

and baclofen [Lioresal]), sedatives/anxiolytics (benzodia-

zepines; i.e., diazepam, clonazepam, alprazolam, loraze-

pam, and midazolam), tricyclic antidepressants (TCAs; i.

e., amitriptyline, nortriptyline, imipramine, and doxepin),

and long-term nonsteroidal anti-inflammatory drugs

(NSAIDs). It should be noted here that differences in the

medications included in Beers criteria and STOPP list,

relevant to dentistry and oral medicine, were encountered.

Search queries were run on the axiUm electronic health

record system for medications included in both lists. For

example, opioid analgesics were not part of the Beers list

but were included in our study in keeping with STOPP

criteria.

The TUSDM departments where these prescriptions

came from were also recorded (i.e. predoctoral, peri-

odontology, oral surgery, endodontics, prosthodontics,

oral medicine/orofacial pain, implantology, and

others).

Statistical analysis
Descriptive statistics (counts and percentages) were

calculated using SPSS Version 22 (IBM Corp.,

Armonk, NY, USA). Comparison of the 3 age groups

in terms of ASA status was conducted using the
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Kruskal-Wallis test for each year separately; Dunn’s

test with the Bonferroni correction was used in post

hoc tests. Prevalence of 8 common geriatric comorbid-

ities was also determined, summing all reported cases

from patient health records over the 3 years.
RESULTS
A total of 15 569 geriatric patients were obtained. In

calendar years 2013, 2014, and 2015, 18.92%, 19.37%,

and 19.85%, respectively, of all patients seen at

TUSDM were adults older than 65. In each of these

years, more than half of geriatric patients between

65�74.9 years were classified as ASA I, whereas

approximately half of the patients aged 75�84.9 were

classified as ASA II and the majority of those aged 85

and older were ASA II (Table I). For each year, the

Kruskal-Wallis test comparing the ASA statuses of the

different age groups was statistically significant (P <

.001), as were all post hoc comparisons using Dunn’s

test with the Bonferroni correction. Across each year

studied, the most commonly reported comorbidity

among the studied geriatric patients was hypertension,

followed by arthritis and cancer (any form including

basal cell carcinoma) (Table II).

The most commonly prescribed PIMs were opioids

and NSAIDs in all 3 calendar years (5.1%�6.3% and

4.5%�6.2%, respectively), with low rates of prescrip-

tion of muscle relaxants, TCAs, and benzodiazepines

(Table III). Across the 3 years studied, the average

number of geriatric patients with an ASA status of II

and greater to whom benzodiazepines, muscle relax-

ants, antidepressants, opioids, or NSAIDs were pre-

scribed were 2.3 (0.07%), 3.7 (0.16%), 1.6 (0.06%), 79
Table I. ASA status of geriatric dental patients at Tufts Univ

Year Patient age (y) ASA I A

2013

(N = 2935)

Young-old

(65�74.9)

N = 1004

(54.3%)

N

(

Old

(75�84.9)

N = 327

(36.3%)

N

(

Oldest Old

(85+)

N = 45

(24.5%)

N

(

2014

(N = 2962)

Young-old

(65�74.9)

N = 1116

(59%)

N

(

Old

(75�84.9)

N = 355

(40.5%)

N

(

Oldest old

(85+)

N = 52

(26.9%)

N

(

2015

(N = 3000)

Young-old

(65�74.9)

N = 1199

(62.5%)

N

(

Old

(75�84.9)

N = 389

(44.4%)

N

(

Oldest old

(85+)

N = 64

(31.2%)

N

(

ASA, American Society of Anesthesiologists.

*Statistical significance was determined by the Kruskal-Wallis test.
(2.6%), and 73 (2.5%), respectively. Muscle relaxants

and TCAs were prescribed almost exclusively by oral

medicine and orofacial pain providers, whereas the

prescription of opioids, NSAIDs, and benzodiazepines

was distributed across various specialties as well as

postgraduate and undergraduate providers at TUSDM

(Figure 1).
DISCUSSION
Definition of geriatric patients in dental practice
The classification of geriatric as age 65 years or older

defines the eligibility for retirement and social security

benefits in the United States and several other devel-

oped Western countries.12 It is well agreed on in the

health care community that this number is completely

arbitrary and is not tied to any biological basis or clini-

cal evidence. In medical and dental practices, ASA sta-

tus is used to classify physical status of the patient and

determine the necessity for treatment modification.13

This single-institution investigation found that more

than half of the TUSDM patient population aged

65�74 fall within the category of ASA I, for whom no

care plan modifications may be required. On the other

hand, modifications and precautions in dental treatment

as well as adherence to the Beers and STOPP criteria

may be warranted for dental patients with an ASA sta-

tus of II or higher,13 which, in this investigation, were

mostly older than age 75.

This investigation did not aim to evaluate the out-

comes of PIMs in geriatric patients because this has

been already documented in the investigations cited by

the Beers criteria and STOPP list.6,7 Rather, the study

highlights the existence of the well-validated criteria
ersity School of Dental Medicine, 2013�2015

SA II ASA III ASA IV P*

= 730

39.5%)

N = 115

(6.2%)

N = 0

(0%)

<.001

= 496

55%)

N = 78

(8.6%)

N = 1

(0.1%)

= 113

61.4%)

N = 26

(14.1%)

N = 0

(0%)

= 686

36.3%)

N = 90

(4.8%)

N = 0

(0%)

<.001

= 449

51.2%)

N = 72

(8.2%)

N = 1

(0.1%)

= 112

58%)

N = 29

(15%)

N = 0

(0%)

= 634

33.1%)

N = 84

(4.4%)

N = 1

(0.1%)

<.001

= 423

48.2%)

N = 63

(7.2%)

N = 2

(0.2%)

= 116

56.6%)

N = 25

(12.2%)

N = 0

(0%)



Table II. Reported comorbidities among TUSDM geriatric patient population, 2013�2015

Comorbidity Annual prevalence of reported comorbidity by year

2013 2014 2015

Hypertension 2093

(41.16%)

2111

(40.49%)

2132

(40.42%)

Arthritis 1054

(20.73%)

973

(18.66%)

901

(17.08%)

Cancer 899

(17.68%)

850

(16.3%)

787

(14.92%)

Diabetes 624

(12.27%)

626

(12.01%)

642

(12.17%)

Heart disease 364

(7.16%)

455

(8.73%)

438

(8.3%)

Asthma 310

(6.1%)

319

(6.12%)

331

(6.27%)

Bronchitis/emphysema 205

(4.03%)

210

(4.03%)

216

(4.09%)

Stroke 154

(3.03%)

118

(2.26%)

100

(1.89%)

Total no. of geriatric patients in calendar year 5085 5213 5275

TUSDM, Tufts University School of Dental Medicine.
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and yet recommends that adherence to such criteria

should not be extrapolated to all geriatric patients.

Dental practitioners need to understand the correlation

of higher ASA class with increased peri- and postoper-

ative morbidities.14 A study by Hackett et al.,14 found

that patients’ ASA status was associated with increased

morbidity and mortality even after the standardization

of interventions. It was also reported that ASA status

was an independent predictive factor when controlling

for all other comorbidities. For that, adherence to the

Beers/STOPP criteria is suggested for dental patients

with an ASA status of II or higher based on the existing

comorbidities.

Improvement and facilitation of access to health care

services has positively affected the health of the gen-

eral population and increased life expectancy. The

aforementioned results are in agreement with the recent

statistics indicating that baby boomers are expected to

live far longer after retirement than earlier generations.

A recent estimate by the Office for National Statistics

in the United Kingdom projected that the average

retiree could now draw their pension for up to 24 years,
Table III. Total number of PIMs prescribed to geriatric patie

Calendar year Opioids NSAIDs Muscle relaxants

2013 318

(6.25%)

314

(6.18%)

18

(0.35%)

2014 265

(5.08%)

287

(5.44%)

27

(5.17%)

2015 312

(5.91%)

239

(4.53%)

20

(0.38%)

PIM, potentially inappropriate medication; NSAID, nonsteroidal anti-inflamm
which is 50% longer than the generation of their

parents.15 This finding opens the door for discussion

that geriatric patients in dentistry be defined not merely

as a function of age older than 65 years. Instead, clini-

cians should determine health status based on the

overall systemic condition and existence of comorbid-

ities.16 It is worth mentioning here that a potential

effect modifier does exist in this investigation because

our research was conducted in a state with a higher rate

of medical insurance coverage and health care access

compared with the U.S. average.17 Greater access to

health care has been found to contribute to a healthier

geriatric population.18

Common health comorbidities in geriatric patients
We evaluated the presence of chronic comorbid condi-

tions in our sample of adults older than 65 at TUSDM

and found hypertension, osteoarthritis, cancer (includ-

ing basal cell carcinoma), and diabetes to be the most

prevalent conditions in our geriatric dental patients.

These findings corroborate observations about com-

mon geriatric comorbidities in the United States.19 The
nts by calendar year

TCAs Benzodiazepines Total no. of geriatric

patients in calendar year

16

(3.14%)

17

(0.33%)

5085

13

(0.25%)

12

(0.23%)

5213

9

(0.17%)

15

(0.28%)

5275

atory drug; TCA, tricyclic antidepressant.



Fig. 1. PIMs prescribed by dental specialties. PIMs, potentially inappropriate medications; NSAIDS, nonsteroidal anti-inflammatory

drugs; TCAs, tricyclic antidepressants; PERIO, periodontist; PROSTH, prosthodontist; PRE-DOC, predoctoral; ENDO, endodontist.
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presence of multiple comorbid conditions in the geriat-

ric population highlights the need for infrastructural

and procedural modifications when providing dental

care, precautions when prescribing medication, and

incorporation of educational material in dental curric-

ula pertinent to these conditions.
Prescription of PIMs in geriatric patients
The increased prevalence of illnesses and comorbid-

ities that comes with aging is often to blame for the

elderly’s particular vulnerability to adverse drug
reactions. It is important that clinicians base their judg-

ment on the present comorbidities, physical status, and

physiologic functioning when prescribing medication

to older adults, rather than relying solely on the chro-

nologic age. As a general principle, decreased hepatic

and renal function may warrant corresponding dose

adjustment of any medication prescribed.11 In addition,

dentists may request laboratory tests (e.g., liver func-

tion test and estimated glomerular filtration rate values)

before prescribing PIMs for geriatric patients if comor-

bidities exist.20,21



OOOO ORIGINAL ARTICLE

Volume 128, Number 1 Farag et al. e11
This study recorded the incidence of prescribing

PIMs as defined by the Beers and STOPP criteria in

our sample geriatric dental population. Although the

incidence of PIM use among geriatric dental patients

has been documented in the literature,22,23 this study is

the first of its kind to document the incidence of PIMs

prescribed by dental professionals in an academic set-

ting. As expected, we found a relatively low incidence

of dental professionals prescribing muscle relaxants,

TCAs and benzodiazepines to their patients. These

medications were almost exclusively prescribed by

providers in orofacial pain and oral medicine, as con-

sistent with the indications of these medications and

the nature of an orofacial pain or oral medicine prac-

tice. Providers in these disciplines typically receive

advanced training in pharmacologic management of

chronic pain conditions and can be expected to periodi-

cally monitor their patients receiving PIMs. Benzodia-

zepines were prescribed across dental specialties other

than maxillofacial surgery, oral medicine, or orofacial

pain, but at a low rate. However, prescribing in the pre-

doctoral clinic may necessitate further attention and

enforcement of appropriate training of the prescribers

as well as strict monitoring of any adverse drug events.

Recent guidelines for oral medicine and orofacial pain

specialists have been published on the prescription of

PIMs for geriatric patients according the Beers and

STOPP criteria.24

Data from this study indicate that opioids were pre-

scribed to about 5%�6.25% of geriatric dental

patients, from different dental disciplines, over the

years 2013�2015. These findings support similar data

published in 2012 indicating that 6.4% of opioid pre-

scriptions came from dental practitioners.25 NSAIDs

were also prescribed by providers in various dental

specialties. Prolonged use of NSAIDs in geriatric

patients amounts to these medications being designated

as PIMs according to the STOPP criteria. More robust

documentation from dental providers about prescrip-

tion of NSAIDs (including dosage, frequency, and

duration of use) may be warranted given the ease of

their availability without a prescription. NSAID over-

use and misconceptions about their side effects are

widespread problems in the United States,26 and over-

use of nonprescription NSAIDs has been previously

reported in the dental literature.27

Study limitations
The results of this single-institution study may not be

extrapolated to other dental institutions across the

United States. Geographic location, social and cultural

compositions, access to medical care through insurance

coverage,28 and patterns of training and drug prescrip-

tion may vary among dental institutions.29 These fac-

tors play an effect-modifying role and produce findings
that may differ from what might be obtained in other

institutions in the United States.

For prescription of NSAIDs in geriatric patients, this

study only recorded prescriptions documented in the

electronic health records. Duration of use was not also

precisely documented. NSAIDs are often available

over the counter without prescription and are com-

monly recommended outpatient analgesics in dentistry.

Patients’ underreporting of NSAID usage and duration

of use by virtue of inadequate documentation is an

additional limitation of this study, and geriatric patients

advised by their providers to take over-the-counter

NSAIDs may have been missed in the study.
CONCLUSIONS
At TUSDM, PIMs are prescribed infrequently. Benzo-

diazepines, TCAs, and skeletal muscle relaxants were

most commonly prescribed by specialists in oral medi-

cine and orofacial pain with high levels of training in

pharmacology. Opioid analgesic and NSAID prescrip-

tions were most often written by providers in oral sur-

gery and periodontics, who are highly capable of

managing drug-related adverse effects. Proper training

in pharmacology and geriatric dentistry in pre- and

postdoctoral programs should be emphasized. Addi-

tionally, the results of this investigation highlight the

importance of considering existing comorbidities, such

as cardiovascular disease and diabetes mellitus, when

prescribing PIMs in the geriatric population.

Case-control studies reporting the effect of PIMs on

geriatric patients based on their ASA status vs their age

would be of great value. Similar comparisons at other

institutions that see a large volume of dental patients

will strengthen our existing knowledge of this topic.

The information might increase awareness of poten-

tially harmful drug-related adverse events, their clini-

cal consequences, and prescribing frequency for older

adults using the Beers criteria and STOPP list. Doing

so might help dentists in assessing patient health status

and in making better prescribing decisions.
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