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Abstract

Introduction: In this study, we aimed to determine the level of knowledge and attitudes of family medicine residents in Turkiye
regarding polypharmacy and to inform them about the methods and guidelines they can use to reduce polypharmacy.
Methods: This is a cross-sectional study. A total of 308 physicians participated in our study. A questionnaire was administered
to physicians via the internet. The questionnaire consisted of 25 questions, including sociodemographic information,
medicine and residency-related details, evaluation of polypharmacy, deprescribing, and clinical evaluation questions about
polypharmacy.

Results: Among the participants, 76.3% were female, and 68.5% were receiving family medicine specialty training at a
university hospital. A total of 21.8% of physicians had received training on polypharmacy, with a higher rate observed among
those working at university hospitals. Additionally, 27.3% of physicians reported that they did not prescribe medications
without examining the patients. Before prescribing a new medication, 62.9% of physicians considered that the patient's
complaints might be caused by the side effects of another medication they were currently taking. The level of self-sufficiency
in deprescribing practice was calculated as an average of 2.03+0.93 out of 5. Physicians who had previously received training
on polypharmacy had a significantly higher level of self-sufficiency (2.34+0.88) compared to those who had not (1.95+0.93)
(p=0.002).

Discussion and Conclusion: Our study found that physicians generally did not have sufficient knowledge about
polypharmacy. To reduce polypharmacy, medical school students, family medicine residents, and family physicians should
be provided with appropriate training.

Keywords: Deprescribing; family medicine residents; polypharmacy.

In parallel with factors such as the development of Statistical Institute, the proportion of the population aged
socio-economic conditions, a decrease in the birth rate, 65 and over in the total population increased from 8.8% in
and easy access to modern medicine, the global population 2018 to 10.2% in 2023[2],

has aged more rapidly compared to the last 50 yearsl".  The increase in the prevalence of multimorbidity (the
Like the rest of the world, Tiirkiye's elderly population is  co-occurrence of two or more chronic medical conditions
also growing. According to the census results of the Turkish  in one person) in aging populations is currently one of the
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greatest challenges facing international health services3.,
It is reported that 90% of individuals aged 65 years and
older have one chronic disease, 35% have two, 23% have
three, and 15% have four or more chronic diseases. Despite
this, most medical research and guidelines focus on the
management of single diseases. Treating each disease
separately inevitably leads to polypharmacy, the risks and
benefits of which are unproven and often unpredictablel’4l,

Although polypharmacy has been extensively covered in
the literature, there is no universally accepted definition.
Polypharmacy is most commonly defined as the concurrent
use of five or more medications, including prescribed,
over-the-counter, traditional, and complementary
medicines!®l. Although the prevalence of polypharmacy
varies across studies, it is particularly common in the elderly
population. According to The Survey of Health, Ageing
and Retirement in Europe (SHARE), the prevalence of
simultaneous use of five or more medications in individuals
aged 65 years and older was reported to be between 26.3%
and 39.9%[°!. Additionally, the prevalence of polypharmacy
in primary care has been reported in various countries. In
a 2019 study, 58.3% of patients aged 65 and over who
visited primary care in Turkiye were found to be using four
or more medications”l. In a primary care study conducted
in Germany with patients aged 70 years and older, the
participants used an average of 3.7 prescription drugs,
and 26.7% of patients were continuously using five or
more prescription medications!®l. In a study investigating
the prevalence of polypharmacy in primary health care in
Scotland, 16.9% of participants were reported to use 4-9
medications!®.

Considering polypharmacy risk factors at multiple levels,
including the patient, the health system, and the caregiver,
they include: being over 65 years of age, cognitive
impairment, having multiple health problems followed
by multiple specialists, chronic mental disorders, a young
population with chronic diseases, low educational level,
prolonged hospitalizations, chronic painful conditions such
as fibromyalgia, use of over-the-counter medications, use of
herbal products without informing the physician, poor and
outdated medical records, prescription cascade (initiation
of another medication to treat the side effect of an existing
medication), symptom-specific rather than patient-specific
prescriptions, the perception that prescribing a large
number of medications demonstrates greater concern
for the patient’s health, the tendency to use medications
based on recommendations from neighbors or relatives,
requests by patients or their relatives to have previously
prescribed medications re-prescribed, and having a large

number of medications stored at home and used without a
physician’s recommendation[10:11],

Polypharmacy has been associated with several negative
outcomes. Problems linked to polypharmacy include
drug side effects, drug-drug interactions, increased
treatment costs, medication incompatibility, increased
hospitalizations, and medication errorsl'2l. Inappropriate
polypharmacy is responsiblefor 11% of hospital admissions,
with 50% of these cases considered preventable. In a 2008
study, therisk of developing side effects wasfound tobe 15%
with the use of two medications, increasing to 58% with five
medications and 82% with seven or more medications!'3!,
Furthermore, polypharmacy has been associated with falls
and related fractures, defining it as a significant cause of
morbidity and mortalityl'#1°]. Additionally, polypharmacy
has been linked to worsening functional and cognitive
decline, sedation, urinary incontinence, nutritional
disorders, and increased mortality!16:17],

Many countries have established drug use criteria and
guidelines to prevent inappropriate medication use in
the elderly. These include the Beers Criteria, STOPP-START
Criteria (Screening Tool of Older Persons' Prescriptions
and Screening Tool to Alert to Right Treatment), and The
Medication Appropriateness Index (MAI) (which assesses
the appropriateness of prescribing for elderly patients
using ten criteria for each medication prescribed). In
Turkiye, the Turkish Inappropriate Medication Use in the
Elderly (TIME) Criteria were established by the Academic
Geriatrics Society Rational Medicine and Polypharmacy
Groupl11:18-19],

Several recommendations have been described in the
literature to reduce polypharmacy and its possible
complications: reviewing all medications (including
over-the-counter medications) at each patient visit,
evaluating non-pharmacologic treatment alternatives
before prescribing, ensuring a clear clinical indication for
any new medication, considering potential side effects
and drug interactions, initiating new medications as a
trial rather than for continuous use, closely monitoring
drug side effects, starting with the lowest possible dose,
discontinuing medications gradually if feasible, avoiding
prescription cascades, refraining from prescribing new
medications to patients currently taking five or more drugs,
and not re-prescribing without thoroughly reviewing
existing medications, including over-the-counter drugs
and dietary supplements!’11],

To mitigate the risks associated with polypharmacy,
family physicians play a crucial role in implementing
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effective medication reduction management, including a
strategy known as "deprescribing." Deprescribing involves
evaluating inappropriate or unnecessary medications
and discontinuing them when necessary[20, Reducing
medication use is a therapeutic intervention similar to
initiating clinically appropriate treatment!’"), In a study
involving elderly patients, 50% of participants expressed
willingness to reduce their medication burden!2'l, Another
study conducted in nursing home residents concluded
that 78.9% of individuals who received guidance from their
physicians regarding medication reduction were receptive
to deprescribing(22,

As primary care physicians frequently encounter the
geriatric population and have the opportunity to monitor
patients regularly, it is essential for them to enhance their
knowledge and experience regarding polypharmacy
and to utilize deprescribing strategies when appropriate.
Although numerous studies in Tirkiye have examined
polypharmacy at the patient level, we did not find any
studies assessing the level of polypharmacy knowledge
among family medicine residents.

In this study, we aimed to determine the level of
knowledge and attitudes of family medicine residents
in Tlrkiye regarding polypharmacy and to inform them
about the methods and guidelines they can use to reduce
polypharmacy.

Materials and Methods

This study is an analytical cross-sectional study conducted
between 01.02.2021 and 01.04.2021 with full-time family
medicine residents in Tirkiye. The study population
consisted of approximately 1,200 physicians working as
full-time family medicine residents in Tiirkiye at the time of
the study. An effort was made to reach all of them. However,
due to factors such as work intensity and pandemic
conditions, 308 physicians who agreed to participate in the
study and completed the questionnaire were included. All
participants were required to confirm the informed consent
form before completing the questionnaire. The study was
conducted in accordance with the Declaration of Helsinki.

For this study, a questionnaire was developed by reviewing
the relevant literature. The questionnaire was created using
GoogleFormsanddistributed to physiciansviatheinternet.The
questionnaire remained open for two months, and physicians
were reminded at ten-day intervals. No identification
information was requested from the participants.

The questionnaire consisted of five sections with a total of
25 questions:

« The first section included general sociodemographic
information.

« The second section contained questions related to
medicine and residency.

» The third section included questions about the
evaluation of polypharmacy.

+ The fourth section focused on deprescribing.

« The fifth section contained clinical evaluation questions
about polypharmacy.

Some of the questions had true and false answer options.
Participants were provided with the correct answers after
completing the questionnaire to inform them about
polypharmacy. The study was conducted after obtaining
ethics committee approval and hospital management
permissions.

Statistics Analysis

IBM SPSS 20.0 software was used for statistical analysis.
Results were reported as meanzstandard deviation and
frequency (percentages). The normal distribution of the
data was assessed using visual methods (histograms) and
statistical tests, including the Kolmogorov-Smirnov and
Shapiro-Wilk tests.

For categorical variables, Pearson’s chi-square tests were
used to evaluate differences between groups. For numerical
variables, differences between groups were analyzed using
the Mann-Whitney U test. The Type 1 error level was set at
5% in two-way tests.

Results

Among the participants, 76.3% were female, and 68.5%
were receiving family medicine specialty training at a
university hospital, whereas 31.5% were at a training and
research hospital. The overall mean age was 28.7+4.00, and
the median age was 28. The median year of professional
experience of the physicians was 3 years. A total of 56.5%
had 3 years or less experience, while 43.5% had more than
3 years of experience. When the physicians were asked
whether they had received any training on polypharmacy,
78.2% of them stated that they had not (Table 1). The rate of
training was higher among physicians working at university
hospitals (24.6%) compared to those working at training and
research hospitals (15.5%). However, this difference was not
statistically significant (p=0.070) (Table 2).

When physicians were asked the question, "Do you
prescribe medication without examining your patients?",
the responses were as follows: "l only prescribe registered
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Table 1. Sociodemographic data

n %

Gender

Female 235 76.3

Male 73 237
Workplace

University Hospital 211 68.5

Training and Research Hospital 97 315
Professional experience

<3year 174 56.5

>3 year 134 43.5
Age

<28 year 192 62.3

>28 year 116 37.7
Education status

Yes 241 78.2

No 67 21.8

medicine" (61.4%), "No" (27.3%), and "Yes" (11.4%). When
compared according to the workplace of the physicians,
those working in training and research hospitals were
less likely to prescribe without examination than those
working in university hospitals (p=0.027) (Table 3). No
statistically significant difference was found regarding
gender, age, number of patients, and professional
experience.

Table 2. The distribution physicians' polypharmacy training
according to workplace

Polypharmacy University Training and p
training Hospital Research
Hospital
n % n %
Yes 52 246 15 155 0.070%
No 159 754 82 84.5

*: Pearson chi-square.

Table 3. The distribution of prescribing medication without
examination according to workplace

Prescribing medication University Training and p

without examination Hospital Research
Hospital
n % n %
| only prescribe 139 735 50 26.5 0.027*
registered medicine
Yes 24 686 11 314
No 48 57.1 36 42.9

*: Pearson chi-square.

To the question, "Before prescribing a new medicine, do
you think that the patient's complaints may be caused
by the side effect of another medicine that the patient is
currently taking?", 62.9% of the physicians answered "Yes,"
while 36.6% answered "Sometimes." Being female and
having more professional experience increased the rate
of "Yes" responses, but these differences did not reach
statistical significance (p=0.25, p=0.09, respectively).

Tothe question, "What do you doifyou thinkthatamedicine
prescribed to the patient by another physician is no longer
needed (if you find it useless)?’, 33.1% of the physicians
answered, "l stop the medicine," 64.9% answered, "l inform
the patient to contact the physician who prescribed the
medicine," and 1.9% answered, "l re-prescribe the medicine
if the patient wants to use it."

In the questionnaire, all three different propositions about
the definition of polypharmacy, which were asked as true/
false questions, were correct. Additionally, among the five
true/false questions asked to assess the level of knowledge
about polypharmacy, all definitions were correct except for
one. A total of 65.2% of the participants answered "True"
to the statement, "It is useful to add PPI to the prescription
of a patient with polypharmacy," which should have
been marked as "False." A total of 25.0% of the physicians
answered all the questions correctly. The answers to
the questions measuring the level of knowledge about
polypharmacy are presented in Table 4.

When participants were asked about the most important
patient-related cause of polypharmacy, the most common
answer was "Having more than one chronic disease
followed by multiple physicians" (74.0%). When physicians
were asked about the most important physician- or
system-related cause of polypharmacy, 42.9% responded
"Prescription cascade," and 26.0% responded "Reluctance
to stop medication prescribed by another physician”
(Table 5).

The findings regarding the use of guidelines by physicians
to guide medication prescribing in elderly patients are
presented in Table 6. It was found that the "Medication
Appropriateness Index" was the most frequently heard and
used guideline. Physicians who had received training on
polypharmacy were significantly more likely to have heard
of and used the STOPP/START criteria (p=0.001) and TIME
criteria (p=0.017). No statistically significant difference was
found regarding gender, age, professional experience, or
workplace.

The physicians participating in the study were asked to rate
theirperceived competenceindeprescribingonascalefrom
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Table 4. Distribution of responses regarding the definition of polypharmacy and level of knowledge

Correct
answers n (%)

Those who selected
'False' n (%)

Those who selected
'True' n (%)

Taking two or more medications for at least 240 days fits the definition
of polypharmacy

Use of >4 medications fits the definition of polypharmacy

In general, taking more medication than necessary fits the definition of

polypharmacy

The risk of side effects increases as the number of medicines used increases

Polypharmacy increases the risk of falls
Polypharmacy increases the risk of depression
Polypharmacy is associated with dry mouth

It is useful to add a PPI* to the prescription of a patient with polypharmacy

192 (62.3) 116 (37.7) 192 (62.3)
247 (80.2) 61(19.8) 247 (80.2)
194 (63) 114 (37) 194 (63)
304 (98.7) 4(1.3) 304 (98.7)
263 (85.3) 45(14.7) 263 (85.3)
263 (85.3) 45 (14.7) 263 (85.3)
283 (91.8) 25(8.2) 283 (91.8)
201 (65.2) 107 (34.8) 107 (34.8)

*: Proton pump inhibitor.

Table 5. Distribution of responses regarding the reasons for
polypharmacy

Patient-related causes of polypharmacy n %

Over 62 years of age 20 6.5

Having multiple chronic diseases followed 228 74.0
by multiple physicians

Low sociocultural level 1 3.6
Inadequate information of patients on 19 6.2
medication use

Use of medication without medical 29 9.4
supervision

History of prolonged hospitalization 1 0.3
Physician- or system-related causes

of polypharmacy

Reluctance to stop the medication 52 16.9
prescribed by another physician

Outdated medical records 44 14.3
Time constraints 132 429
Prescription cascade 80 26.0

1to 5.This scoring was based on personal perception rather
than any calculated measure. The level of self-sufficiency in
deprescribing practice was calculated as median: 2.0, IQR:
2.0. The level of self-sufficiency of those who had received
training on polypharmacy before (median: 2.0, IQR: 1.0) was
significantly higher than those who had not (median: 2.0,
IQR: 2.0) (p=0.002, Mann-Whitney U test). No statistically
significant difference was found regarding gender, age,
professional experience, or workplace.

A significant relationship was observed between those
who had considered practicing deprescribing in the
outpatient clinic and those who had actually implemented
it. Physicians who had thought about deprescribing were
more likely to practice it (p<0.001).

In the questionnaire section, "Which of the following

Table 6. Distribution of responses regarding physicians' use of
medicine prescribing guidelines

n %

STOPP-START criteria

Not heard 169 549

Heard about it but haven't used it 49 159

| used it 20 29.2
TIME criteria

Not heard 181 58.8

Heard about it but haven't used it 27 8.8

| used it 100 325
Beers criteria

Not heard 186 60.4

Heard about it but haven't used it 46 14.9

lused it 76 247
Medication Appropriateness Index

Not heard 134 435

Heard about it but haven't used it 67 21.8

lused it 107 347

situations about the patient would encourage you to stop
medication?’, the most preferred option was "The possibility
that his/her complaint is related to the medication he/she
is taking" (66.9%).

To evaluate the medication management strategies of the
physicians participating in our study, three clinical cases
involving multiple medication use were presented, and
the details of the questions are shown in Table 7. When
the answers were analyzed, it was concluded that the
frequency of choosing the correct option was quite low in
Question 1 (18.8%) and Question 2 (21.1%). The majority of
physicians did not want to take responsibility for changing
or stopping medications in the prescription.
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Table 7. Clinical cases

Clinical case 1: A 72-year-old patient with Type 2 DM, HT and stable angina had recurrent episodes of hypoglycemia.
He uses insulin, metoprolol, ASA, lizinopril. He has no other disease. How would you proceed in this case?

n %
| would prescribe the same medicines 2 0.6
| would remove insulin from the prescription or change it with a suitable medicine 91 29.5
I would remove ASA from the prescription or change it with a suitable medicine 2 0.6
I would remove lisinopril from the prescription or change it with a suitable medicine 6 1.9
| would remove metoprolol from the prescription or change it with a suitable medicine 58 18.8
| would have referred for a change of medication 149 483
Clinical case 2: A 40-year-old male patient has been taking ASA, metoprolol, clopidogrel, captopril regularly since
his Ml 15 months ago. He asked you to prescribe his registered medicines, mentioned above. How would you
proceed in this situation?

n %
| would prescribe the same medicines 81 26.2
| would stop metoprolol 4 1.2
| would stop clopidogrel 65 21.1
| would stop captopril 11 35
| would stop ASA 14 45
I would have referred for a change of medication 133 43.1
Clinical case 3: A 67-year-old female patient has HT is taking hydrochlorothiazide, bisoprolol, lisinopril and doxazosin.
She wants to prescribe her medications and tells you that she fell in the bath a few days ago. Her blood pressure is well
controlled, and she has no other medical problems. How would you proceed in this situation?

n %
I would prescribe the same medicines 10 32
| would remove hydrochlorothiazide from the prescription or change it with a suitable medicine 17 55
| would remove doxazosin from the prescription or change it with a suitable medicine 143 46.4
I would remove lisinopril from the prescription or change it with a suitable medicine 9 29
I would have referred for a change of medication 129 41.8

Discussion

Although the primary health care setting is an ideal
environment to examine the problem of polypharmacy
and inappropriate prescribing, a review of the literature
revealed a limited number of studies on this issue.

More than half of the physicians in our study reported
seeing 20 or fewer patients per day on average, while very
few saw 61 or more patients. In a study conducted on
general practitioners in Erzurum, it was reported that 15.1%
of physicians saw 30 or fewer patients on average, 37.5%
saw 30-59, 26.3% saw 60-89, and 21.1% saw 90 or more
patients per day[?3]. The mean number of patients per day
in that study was found to be higher than in our study. It is
expected that family medicine residents see fewer patients
than general practitioners working in the field.

Among the physicians who participated in our study, those

working at university hospitals were found to prescribe
medication more frequently without examining patients.

However, their patient load was lower compared to
physicians working in training and research hospitals. This
result was unexpected. Additionally, in a study conducted
with primary care physicians, it was reported that 40.2%
of participants did not prescribe medications without
examining patients, while 42.5% prescribed only registered
medicines24l, These rates are higher than those found in
our study. Further investigation is needed to understand
why family medicine residents tend to prescribe
medications without examination more frequently than
physicians working in the field. This is crucial for preventing
and reducing polypharmacy.

It was observed that the rate of utilization of guidelines
designed to guide prescribing among physicians in our
study was very low. In the literature, it has been emphasized
that these guidelines are not widely used in routine practice
because they are time-consuming and complex!2],

According to the findings of our study, physicians had a low
level of knowledge about deprescribing. This is expected,
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as the concept of deprescribing has emerged only in recent
years. Indeed, the results of a 2018 study on polypharmacy
and off-label medication use among dentists in California
also showed that dentists had very limited knowledge
on the subject!26], Furthermore, a clinical trial conducted
with primary care physicians suggested that preventing
polypharmacy and updating medication initiation criteria
would be more effective than deprescribing!?7],

The uncertainty regarding who is responsible for
deprescribing has been identified as a major issue, and
it has been emphasized that clinicians are reluctant and
anxious about assuming the risks associated with this
process. These concerns include worsening symptoms,
disease recurrence, withdrawal effects, adverse
outcomes, shortened lifespan, criticism from patients,
damage to patient-physician relationships, and creating
interdisciplinary conflicts’®. Addressing the medico-legal
concerns related to these potential risks and encouraging
physicians to engage in deprescribing is extremely
important for reducing polypharmacy.

In a study, general practitioners stated the causes
of polypharmacy as follows: new medications were
prescribed to treat side effects, patients took medications
without a doctor's advice, medications such as painkillers
were used continuously to feel better, different physicians
prescribed medications for the same patient, and there was
no communication between these physicians working in
different locations!28, Similar results were obtained in our
study.

"Prescribing cascade" was the most frequently chosen
physician- or system-related reason for polypharmacy.
Among other options, "time constraints" was more
frequently selected by physicians working in training
and research hospitals. This may be related to the fact
that their daily patient numbers are higher than those of
physicians working in university hospitals. This finding is
consistent with results from other studies conducted with
the participation of family physicians29:39],

Mostofthe physiciansinourstudyanswered,"lwouldinform
the patient to contact the physician who prescribed the
medicine" when asked what they would do if a medication
prescribed by another physician was no longer needed. In
a 2006 study conducted in the Netherlands among general
practitioners, it was observed that physicians hesitated
to change or discontinue a medication prescribed by a
specialist, which aligns with the results of our study.[31]
Another study also demonstrated the reluctance of general
practitioners to intervene in a treatment prescribed by

their colleaguesB32],

In our study, the most common incentive for deprescribing
was "the possibility that the patient's complaint was
related to the medication they were using" A 2017
study also identified this factor as a prominent reason
for deprescribing33l. Additionally, a 2023 study found
that facilitators for deprescribing included the patient's
willingness to stop medication, collaboration with case
managers and pharmacists, and up-to-date medication
lists341,

In our study, 65.2% of participants incorrectly answered
"true" to the statement, "It is beneficial to add PPI to the
prescription of a patient with polypharmacy," making it
the least correctly answered question. In clinical practice,
many patients are observed to use PPl treatment without
an adequate indication!3>l. Data on inappropriate PPl use
in family physicians' prescriptions are also available in the
literature30], One possible explanation for this issue is a
lack of physician knowledge regarding the indications for
PPl use. Considering that the other statements assessed
in our study were correctly answered at a high rate, it
can be inferred that the physicians who participated in
our study were generally aware of the harmful effects of
polypharmacy on patients.

Our study has some limitations. One limitation is that
the data collection process coincided with the COVID-19
pandemic. Participation in the study may not have reached
the desired level due to the workload and rotational
schedules of physicians. Another limitation is that data
collection was conducted via an internet-based self-rating
method, which may introduce bias. Lastly, due to the limited
number of studies on polypharmacy among physicians in
the literature, we were unable to discuss our findings in
depth.

Conclusion

In this study, it was found that physicians generally did not
have sufficient knowledge about polypharmacy.

[twasdeterminedthatmostofthe physiciansparticipatingin
the study had not received prior training on polypharmacy.
This suggests that topics related to polypharmacy are
neglected during family medicine residency training. To
reduce polypharmacy, which is commonly encountered in
primary care, this issue should be emphasized in medical
school curricula and family medicine residency training
programs, and family physicians should be provided with
relevant training.

The rate of physicians' use of guidelines designed to guide
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prescribing was found to be quite low. These guidelines
should be more widely disseminated, and their use should
be facilitated in clinical practice.

Before prescribing a new medication, the majority of
physicians considered the possibility that the patient's
complaints might be caused by the side effects of another
medication they were currently taking. This awareness is
crucial in preventing polypharmacy.

It is of great importance that family physicians, who
frequently encounter the elderly population and have the
opportunity to monitor them at regular intervals, enhance
their knowledge and experience regarding polypharmacy
and deprescribing. Therefore, we believe that guidelines
for identifying unnecessary medications and preventing
polypharmacy and drug-drug interactions should be
more actively incorporated into daily practice. Increasing
physician awareness, expanding the use of guidelines, and
organizing educational programs are essential steps in
addressing polypharmacy.

There are few studies on polypharmacy among family
physicians and in primary care settings in Tirkiye. In this
regard, our study contributes to the existing data in this
field and highlights the need for further research.

This study was based on the my medical specialization thesis of the
corresponding author.
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