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There is a significant link between polypharmacy and psychological distress in patients with chronic diseases with a
focus on depression and anxiety. Healthcare providers can help in detecting polypharmacy and in providing
recommendations for simplifying medication regimes and reducing the outcomes of chronic diseases.

Keywords: polypharmacy; psychological impact; chronic disease; mental health; medical trauma

Abbreviations:

HADS: Hospital anxiety and depression scale
RD: Rheumatoid Disease

Introduction:

With the continuous rapid rise in both the prevalence and incidence of
chronic diseases, the implementation of ‘polypharmacy’ has been used as
a tool to withstand such dramatic growth [1]

In developed countries chronic conditions account for most of the primary
care consultations, thus adding a bigger challenge to the health care
system. [2]

Chronic diseases are the leading causes of death in the world. In 20186,
they were responsible for 71% (41 million out of 57 million) deaths
worldwide [3]. The global prevalence of all the leading chronic diseases
are increasing, with the majority occurring in developing countries [4].

Polypharmacy according to the World Health Organization (WHO) is
recognized as the concurrent use of multiple medications, routinely the
use of five or more medications in order to manage a condition or multiple
conditions. This includes over the counter medications, prescribed and/or
traditional as well as complementary medication used by the patient [5].
Furthermore, the British Medical Journal (BMJ) defines polypharmacy as
a cumulative use of five or more medications during a one-year period [6-
8].

Medical trauma: it is clarified as a trauma that occurs due to any medical
environment, the diagnostic and/or procedural experience that can have a
powerful psychological impact due to patient’s unique interpretation of
the event [9]. It can also be experienced as a result of polypharmacy
having lasting effects, while not a common term in the lexicon of health
professionals, it is a phenomenon that deserves shedding light on. Those
who experience medical trauma can develop clinically significant
psychological impact reactions such as anxiety, depression and somatic
complaints. [9]

With that being said, numerous chronic diseases such as Cardiovascular,
Diabetes, Rheumatoid, Thyroid diseases, kidney diseases, and many more
conditions may require numerous medications to be prescribed as a mean
to improve the quality of life of the patient.

Appropriate polypharmacy usage recognizes that patients may benefit
from multiple medications if the patient’s clinical condition,
comorbidities, allergy profile, potential drug-drug and drug—disease
interactions are put into consideration [10]. However, bearing in mind that
psychological aspects associated with polypharmacy as well as the
adverse effects of these medications could potentially play a significant
role in the determination of efficacy of the medications being prescribed.
These adverse effects could also further increase the need to prescribe
more medications in order to counter them.

Multiple studies such as have suggested that there is a significant
association linking polypharmacy with increase in incidence of
psychological diseases. In addition to increase in the risk of chronic
disease diagnosis with age as well as medication usage for controlling
their signs and improving patient’s lifestyle [11-13], studies have also
shown that there is a chronological increase in mental diseases and the
symptoms leading to them with aging. [14]
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Despite this increase in prevalence of chronic diseases and
multimorbiditices, little information exists on correlation of
polypharmacy using 5+ medications. There is more information available
regarding the link between polypharmacy and physical aspects of health
than subjective ones.

In this study we aim to further expand on the knowledge of this topic,
including the incidence of different socioeconomic groups, genders, age
groups and residential settings. [15, 16]

In order to better understand the association between Polypharmacy and
its effects on mental health, it is important to take into consideration that
there are wide ranges of presentations that could potentially fall under the
umbrella of mental health.

With a focus on rates of depression and anxiety in particular, this study
aims to captures a retrospective view and shines a light on the association
of psychological aspects amongst polypharmacy patients with chronic
conditions.

Methods and Materials.:

Design and settings:

A case-control study conducted among patients in an outpatient clinic of
an Internist from July 1st to September 1st of 2021 in the city of
Kurdistan, Iraq.

Sample Size and Selection:

Data were collected from 200 patients, divided in to two groups each
consisting of 100 patients.

The first group was the non-polypharmacy group (control group),
including patients with chronic diseases, using less than five different
medications.

The second group consisted of patients with chronic diseases using five
or more medications, known as the Polypharmacy group (Case group).

The number of medications were classified as either non-polypharmacy
(which was mainly for the control group, who regularly took 4 or less
medications) and polypharmacy (for the case group who took 5 or more
medications on a regular base). The polypharmacy group were further
categorized into different variables, such as 5 medications, 6-8
medications, and use of 9 or more medications.[5]

Exclusion criteria for both groups were the presence of renal failure
patients on dialysis, known case of heart failure, or any end stage organ
disease, any known case of psychiatric illness or on anti-depressants/anti-
psychotic medications usage.

Data Collection:

Data were obtained through completion of questionnaires, filled out by
the well trained personals through a face to face interview with each
participant. Participants were selected specifically according to the
inclusion criteria and after clarifying the purpose of the study and
receiving verbal consent from the participants, they were notified that
they were able to withdraw from the study at any stage or time.

A specifically designed questionnaire was used, consisting of three parts.
. The first part focusing on patient’s identity, such as
age, gender, presence of risk factors for chronic disease such as
hypertension, ischemic heart disease, diabetes and others.

. The second part, a Hospital Anxiety and Depression
Scale (HADS) was used to determine the presence of symptoms
of depression and/or anxiety. The HADS is a questionnaire that
has been found to be a reliable instrument for detecting states
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of anxiety and depression in the setting of hospital outpatient
clinics.

. And lastly, patients were graded based on the scores
they have reached in the HADS. Patients scoring less than 8
points were ruled as non-cases, patients scoring 8 to 10 points
as borderline cases and patients scoring more than 10 points as
cases. The grading and scoring were conducted separately for
Depression and Anxiety. (17,18).

Statistical analysis of data:

The statistical analysis was done using IBM SPSS Statistics Ver. 28.0,
IBM Corp.,, Armonk NY. Baseline patient characteristics were
summarized. All data were presented as n (%) for categorical variables.
Comparisons between groups were made using Chi-square tests. A P <
0.05 was considered statistically significant.
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Ethical consideration

The study was conducted following the ethical principles origin in the
declaration of Helsinki. The study protocol and the subject’s information
and consent forms were reviewed and confirmed by the local ethics
committee of Hawler Medical University.

Results:

The study has enrolled 200 participants who were interviewed. The
sample size was divided into two groups, 100 were non polypharmacy
group and the other 100 were patients who were among the polypharmacy
group.

The general median age for the sample size was 59 years (SD=+- 12.7),
the maximum age was 88 years, the minimum 20 years. 28.5 % (57) were
between the ages of 50 to 59, 27.5 % (55) were between 60 to 69, 22.5 %
(45) were 70 years and older. This is summarized in Figure 1. 50.5% (101)
of the participants were male and the remaining 49.9% (99) were females.

e 30-39
- _40-49

31 (15,5%)
50-59

Figure 1: Shows the age distribution amongst participants.

Among the participants, the prevalence of hypertension was 71.5 % (143),
and 61.5 % (123) were diagnosed with ischemic heart disease, 38.5 %
(77) and 14.5 % (29) were known cases of Diabetes Mellitus and had
some form of arrhythmia respectively. While a smaller number of
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participants had Rheumatoid 7.5% (15) and Thyroid 3.75% (7.5)
diseases. Keeping in mind that many of the patients interviewed presented
with multiple numbers of chronic diseases rather than a single chronic
condition. This is summarized in Figure 2.

Page 3 of 10


file:///C:/Users/HUAWEI/Desktop/Figures.docx
file:///C:/Users/HUAWEI/Desktop/Figures.docx

J. Psychology and Mental Health Care

Copy rights@ Banan Rasool. et all

160. Columni
143

120.

Number of patients
]

40.
15
1.5
: B
Hypertension lsche mic heart Diabetes Arrythmia Rheumatoid Thyroid disease
disease disease
Risk factors

Figure 2: Shows the prevalence of risk factors among included participants

In the non-polypharmacy group, all participants were taking four or less
medications, however among the polypharmacy group, 38 % (38) of
participants were receiving five medications, 43 % (43) were receiving 6
to 8 medications and 19 % (19) nine or more medications. This is

9+

6-8

summarized in Figure 3.Regarding the duration of medication’s usage,
45% (90) of the participants were taking these medications on an average

period of two to nine years.

fen

Figure 3: Shows the frequency of medication’s usage taken by participants (Polypharmacy group).

Based on the data obtained it was quite evident that both the non-
polypharmacy group and the polypharmacy group presented with some
form of similar family history of grief. The prevalence in the non-
polypharmacy group was 37%, while in the polypharmacy group was
38%.
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The prevalence of depression among non-polypharmacy group (control)
participants were 11% (11), 13% (13) cases were borderline. The
remaining 76% (76) were found to be non-cases of depression, according
to the used HADS scoring system. Compared to that, 31% (31) of the
polypharmacy group had depression, 18% (18) were borderline and the
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remaining 51% (51) were non-cases for depression. This finding was
statistically significant with P <0.001. Summarized in Figure 4.
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Figure 4: Frequency of depression among participants on polypharmacy regime and those who are not on polypharmacy regime.

As for anxiety, in the non-polypharmacy group, 7% (7) were found to be  borderline and the remaining 66% (66) were found to be non-cases for
cases, 16% (16) were borderline and 77% (77) were non-cases for anxiety.  anxiety. This finding was statistically significant with P =0.046. This is
In the polypharmacy group, 19% (19) had anxiety, 15% (15) were  summarized in Figure 5.
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Figure 5: Frequency of anxiety amongst participants on polypharmacy regime and those who are not on polypharmacy regime.
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One of the interesting points to be taken into consideration was, the
prevalence of depression and anxiety was increasing with an increase in
number of medications taken by the patients, in other words, the higher
the number of medications used, the higher the prevalence of
psychological symptoms were noticed among the participants.

50%

38%

25%

prevalence of Depression ()%

4 or less
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Depression was present in 11% of patients who took 4 or less medications
(the non-polypharmacy group). The prevalence increased to 21.1%,
34.9% and 42.1% in patients who took five, six to eight, and more than
nine medications, respectively. This finding was statistically significant
with P =0.003. This is summarized in Figure 6.

0% . I I I

Gto 8 3 or more

Numher of medication taken

Figure 6: Prevalence of Depression amongst patients taking medications for multiple chronic diseases.

Anxiety was present in 7% of patients who took 4 or less medications (the
non-polypharmacy group). The prevalence increased to 15.8%, 16.3%
and 31.6% in patients who took five, six to eight, and more than nine
medications, respectively. However, this finding was not statistically
significant with P =0.08.

Regarding the frequency of Depression for both genders, it was noticed
that there was a higher proportion of participants with depression among
the polypharmacy group than the non-polypharmacy group.

specifically, 7.4% of male participants in the non-polypharmacy group
had depression. This frequency increased to 23.4% in the polypharmacy
group. This finding was statistically significant with P =0.024. regarding
the female participants, 15.2% of them in the non-polypharmacy group
had depression and frequency has increased to 37.7 % among the
polypharmacy group.

This finding was statistically significant with P =0.028. This is
summarized in Figure 7.
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Figuer 7: Shows the Frequency of depression among different genders.
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Anxiety, which was one of the psychological presentations that was
focused in our study, had higher frequencies among the polypharmacy
group in both genders.

Among male patients, 1.9% in the non-polypharmacy group had anxiety.
And this has increased to 8.5% among the polypharmacy group. However
statistically this finding was not significant with P =0.356.

Among female participants, 13% of the non-polypharmacy group had
anxiety comparing to the 28.3% of the polypharmacy group. This finding
was not statistically significant with P =0.199.

Hypertension as a specific entity, was closely related to anxiety among
participants, 17.5% of hypertensive patients were noted to have anxiety
according to the HADS scoring, and this finding was statistically
significant with P =0.008.

Patients who were suffering from different forms of cardiological
arrhythmias also noted to be more anxious than others, with 17.2% of the

Copy rights@ Banan Rasool. et all

cases having anxiety according to the scoring system of HADS, and this
finding was statistically significant with P =0.021.

Diabetic patients tended to present with more psychological symptoms,
the frequency of depression and anxiety among this specific group of
participants were found to be 35.1% and 14.3% respectively. These
findings were statistically significant with P <0.001 and P =0.038
respectively.

Focusing on patients with rheumatoid diseases, a great proportion of them
(40%) had depression. And this finding was statistically significant with
P =0.01.

This is all summarized in Table 1 and Table 2 for both anxiety and
depression frequency among patients with specific chronic diseases.

Risk factor Prevalence of anxiety P value
Hypertension 17.5% P=0.008
Arrhythmia Diseases 17.2% P=0.021
Diabetes Mellitus 14.3% P=0.038
Rheumatoid Disease 26.7 % P=0.074

Table 1: Frequency of Anxiety among Patients with Different Risk Factors and Their P Values.

Risk factor Prevalence of P value*
depression

Hypertension 245 % P=0.078

Arrhythmia Diseases 31% P=0.217

Diabetes Mellitus 35.1% P<0.001

Rheumatoid Disease 40 % P=0.01

*Through chi-square.

Table 2: Frequency of Depression among Patients with Different Risk Factors and Their P Values.

Discussion:

There have been various studies focusing on the association between
polypharmacy and their physical aspects of health with some
concentrating on the psychological aspects of patients with chronic
diseases. However, according to the available data, this is one of the first
studies that was done in the region that demonstrates this association
amongst medically treated patients that also presented with depression
and anxiety symptoms. From the 200 patients chosen randomly from the
outpatient clinic of an Internist, polypharmacy has been counted as one of
the contributing factors of negative mental health outcome amongst these
patients.

In other studies polypharmacy has been identified as one of the negative
health outcomes including dementia [19] and death. [20] The mechanism
for the association is not clearly elucidated but can involve an increase in
drug-related problems. [20]

During this study it was significantly clear that the prevalence of
depression and anxiety increased in patients with polypharmacy with
chronic diseases. Similar multiple other studies have identified a positive
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association between the number of medications used by patients with
chronic medical diseases and psychological symptoms. Furthermore, A
study in 2017 revealed that depressive disorders accounted for
approximately 3% of all disability-adjusted life-years worldwide. [21]

Regardless of gender, prevalence of depression increases by 20% when
polypharmacy had been implemented in this study. The number of
borderline cases also increases by 5%. These results are consistent with a
systematic review and meta-analysis conducted by Sirinoot and Janthima
in 2021 [15]. Accordingly, when polypharmacy was defined as the
number of medications used concurrently, an increase in the number of
drugs was associated with an increased risk of depression by 55%. The
study by Palapinyo extended their findings when polypharmacy was
defined as the use of 5 or more medication, the risk of depression
increased to 73%. Further clarifying that polypharmacy had a strong
association with the number of medications that patients have been using.
It was also demonstrated during this study that the prevalence of
depression in females is significantly higher than in males. This difference
was even more pronounced when polypharmacy regime has been
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implemented. Our study showed that amongst male patients, 7.4% (4) in
the non-polypharmacy group had depression and this number increased
to 23.4% (11) in the cases group. Meanwhile in females, 15.2% (7) of
patients in the control group had depression. With an increase to 37.7%
(20) in the cases group. Our data were also consistent with a research
conducted amongst US-born Mexican American older adults in 2019
which showed that the prevalence of depression was higher amongst
female patients on polypharmacy compared to that in males. [16] Some
sources suggest that females in general are more prone to psychiatric
disorders than men. This could be due to regular hormonal fluctuations,
as well as other biological factors increasing their risk for depression. [22]
We documented a link between polypharmacy and distress above all
confounders, including age. Higher age groups have shown to be a risk
factor of polypharmacy, simply because aging is a process associated with
the development of multiple chronic medical conditions (multimorbidity)
that need pharmacological treatment [23]. Most people in their sixties
have multimorbidity [24]. As these conditions are diagnosed, a person’s
risk of polypharmacy increases [25].

When it comes to categorizing the chronic diseases in this study it is
noticed that in the case group (those on polypharmacy regime) the
minimum number of medications taken by patients with chronic diseases
is 5 (38%) while 43(43%) of patients are taking 6-8 medications showing
that the number of the medications usage increases with the rise in patients
complaining of number of chronic diseases and thus leading to the
demand for multiple medications to be administrated at one time.
Similarly, from a research conducted in 2012. It was found that the highest
rate of polypharmacy (64.1%) was found in sample individuals with all
three (cardiometabolic, respiratory and musculoskeletal) disease clusters.
The next highest rates (41.2% and 41.8%) were observed among those
with cardiometabolic and musculoskeletal disease clusters and among
those with cardiometabolic and respiratory disease clusters. The lowest
rates were found in those with only musculoskeletal (7.9%) and only
respiratory clusters (7.2%) [26] Suggesting that with greater number of
comorbidities the number of medications used will also dramatically
increases.

The results from this research also revealed that the presence of a
particular risk factor can have an independent effect on presence of
depression and anxiety. Of the patients complaining from diabetes in the
case group 35.1% of them had depression and 14.3% had anxiety. This
could be explained by the lifestyle modifications needed for the treatment,
constant worry of complications or the influence of the disease and its
treatments on patient’s social life. These findings are consistent with
previous research conducted in Saudi Arabia, which found that 37% of
diabetics to have depression. (27,28)

A similar effect was observed in patients with rheumatoid disease. In this
study, 40% of patients with rheumatoid disease (RD) were found to have
depression. More recent studies have shown that systemic inflammation
conditions in particular RD, measured by acute-phase reactants and
proinflammatory cytokines, are often associated with the development of
depression [29-31], and it has been suggested that systemic inflammation
may be associated with, cause, or contribute to depressive symptoms
during disorders of chronic inflammation [32-34] thus making the
incidence of Depression substantially higher amongst patients diagnosed
with RD.

A risk factor linked to increase in incidence of Anxiety is Hypertension,
which was noticed to be in about 24.5% of our participants. Hypertension
is a condition that requires a dramatic lifestyle modification as well as
proper compliance to medication in order to control the condition.
Adherence to medication may be a contributing factor to anxiety and
patients may constantly be worrying about the proper administration or
constant adjusting of lifestyle in order to control their blood pressure. One
study by noted that Anxiety was common among 225 (57%) of the
hypertensive patients.[35] This result corroborates the high prevalence of
anxiety found among hypertensive patients in varied countries such as
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South Africa, China and Argentina [36,37]; thus showing the presence of
anxiety in hypertension in different countries depending on the level of
patient education and early detection methods implemented by such
countries.

Limitations :

Some limitations of our study need to be taken into account while
interpreting the findings. All measures in the study were self-reported and
subject to recall bias. This study is an observational study and may suffer
from selection biases with a sample of 200 participants. Additionally, we
included only individuals who were attending the private clinic of an
Internal medicine Physician who was specialized in the field of
Cardiological conditions making our sample less heterogeneous. Thus,
most of the participants had some form of History of Cardiovascular
disease. We did not measure severity of chronic conditions which may
necessitate multiple medications use, also we did not categories the
medications usage based on time, rather we broadly mentioned that they
were between 2-9 years. Polypharmacy was also broadly defined as
number of therapeutic classes and in many of the chronic condition’s
combination therapies have become the norm rather than an exception.
Future studies could supplement patients’ report on adherence with
objective assessments of adherence.

Conclusion:

To summarize, this study proposed a link between polypharmacy and
psychological distress in patients with chronic diseases with a focus on
depression and anxiety. Thus, although Polypharmacy may be needed by
patients to manage chronic diseases, it also signifiantly affects the Mental
Heath of the patients. There is a need for effective interventions that
jointly evaluate inappropriate medication use, physical health, as well as
the psychological distress amongst patients with chronic diseases.
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