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ABSTRACT

Background: Type 2 diabetes mellitus (T2DM) is a global health issue, frequently complicated by
comorbid conditions that require multiple medications (five or more), a phenomenon referred
to as polypharmacy.

Objectives: To evaluate the prevalence and factors associated with polypharmacy in T2DM
patients.

Method: A cross-sectional retrospective study was conducted at the Diabetes Centre of Excellence,
Komfo Anokye Teaching Hospital, Ghana, one of West Africa’s largest tertiary hospitals and
referral centres, to assess polypharmacy among individuals with T2DM. The study included 346
patients aged 40 years or older, following ethical approval. Data analysis involved descriptive
statistics and chi-square tests (p < 0.05) using SPSS.

Results: The study revealed a high prevalence of polypharmacy (72.25%) among participants,
influenced by gender, age (especially over 70), and employment status. Significant (p<0.05)
comorbidities linked to polypharmacy included hyperlipidemia (86.67%), infectious diseases
(79.07%), macrovascular complications (76.98%), and neuropathy (90.48%). The study also found
significant associations (p<0.05) between polypharmacy and the use of analgesics (87.50%),
anti-neuropathy medications (58.82%), antiplatelet/coagulant medications (93.83%), antibiotics
(28.57%), antihypertensive medications (74.15%), lipid-lowering medications (79.17%), and other
non-diabetes medications (88.89%).

Conclusion: The 72.5% prevalence of polypharmacy among the participants provides valuable
insights into the complex relationship between comorbidities and polypharmacy in T2DM.
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The study recommends a multidisciplinary approach, including establishing a comprehensive
diabetes registry and implementing medication therapy management (MTM) programs to

optimise patient treatment.

Keywords: Polypharmacy, T2DM, Medication Therapy Management, Comorbidities, Global Health.

This article published © 2026 by the Journal of
Science and Technology is licensed under CC BY 4.0

INTRODUCTION

Type 2 diabetes (T2DM) is a condition
associated with high morbidity and mortality,
making it a major contributor to the global
burden of disease (Nanda et al., 2022; Khan
et al., 2019). The International Diabetes
Federation (IDF) estimates that 11% of the
global adult population (aged 20-79 years),
or 1in 9 people, has diabetes (IDF, 2025).
Similarly, Li and colleagues indicated that
114 million (11%) adults worldwide currently
have T2DM, and that number is expected to
reach 120 million by 2045 (Li et al., 2019). The
trends in Ghana and the African sub-region
do not vary significantly, with several studies
estimating a disease burden of 18.6 million
by 2030 (Armocida et al., 2023; Asamoah-
Boaheng et al., 2019; Sarfo-Kantank et al.,
2014). The recent prevalence of type 2
diabetes mellitus (T2DM) in Ghana varies from
6.2% to 13.9%, including many undiagnosed
cases (Asamoah-Boaheng et al., 2019; Sarfo-
Kantank et al., 2014).

Many T2DM patients also suffer from
comorbid conditions such as chronic kidney
disease, depression, coronary artery disease,
dyslipidemia, and hypertension (Akin and
Boluk, 2020; Novak et al., 2016). Thus,
several patients not only take medications
to control their glycemic levels but also
consume additional drugs to prevent or
manage complications related to diabetes or
other comorbidities (Alwhaibi et al., 2018).
As a result, polypharmacy, the use of five or

e

more drugs, occurs frequently among T2DM
patients. In developed nations, polypharmacy
rates can range from 57% to 84% (Fraser et al.,
2022; Pahuja et al., 2020). Bauer and Nauck
noted that middle-aged and older diabetics
usually take around nine medications daily,
totalling approximately 12 doses. Moreover,
elderly patients might take over 20 tablets per
day, as they are often prescribed more than
twelve different classes of medicines (Bauer
and Nauck, 2014).Despite the perceived
benefits of polypharmacy, the practice is a
significant example of irrational drug use. It
is a risk factor for adverse clinical outcomes,
including hospitalisations, drug interactions,
prescription cascades, adverse drug
reactions, dosing mistakes made by medical
professionals, and low medication adherence
(Zelko et al., 2016; Nguyen et al., 2006). It is
also a sign of greater mortality and morbidity
(Masnoon et al., 2017; Montiel-Luque et al.,
2017).

While extensive research on polypharmacy
exists in advanced nations, there are limited
studies regarding underdeveloped and
developing countries, where the burden
of T2DM is increasing (Kwakye et al., 2024;
Rieckert et al., 2018; Hovstadius and
Petersson, 2012). Therefore, research on the
prevalence, patterns, and factors contributing
to polypharmacy among patients with type 2
diabetes in Ghana is crucial.
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The findings and recommendations from this
study will help improve management and
medication adherence among patients with
T2DM by streamlining treatment approaches.

MATERIALS AND METHODS
(METHODOLOGY)

Study design

An observational retrospective cross-sectional
design was employed, utilising data extracted
from the outpatient Electronic Medical
Records (EMRs) database (Lightwave Health
Information Management System - LHIMS)
from January 2021 to December 2021.

Study Site

The research was conducted at the Diabetes
Centre of Excellence at Komfo Anokye
Teaching Hospital (KATH), one of the largest
tertiary teaching hospitals and referral centres
in Ghana and West Africa. The 1,000-bed
tertiary hospital is one of Ghana’s leading
facilities for specialised tertiary care, serving
over 13 of Ghana’s 16 regions, as well as
neighbouring countries such as Burkina Faso
and Togo.

Sampling and Sample Size Calculation

A multistage sampling method was used
to recruit participants. First, patients with
confirmed T2DM were identified from the
clinic registry to form the sampling frame.
Then, simple random sampling was conducted
by assigning each individual a unique ID
number, followed by the use of a random
number generator to select the final patient
group for the study. The sample size was
calculated using Equation 1.

(z,)'xpx(1-p)

N

eqn 1

sampl
ampie MOE>
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Where Za/2 represents the critical value of
the normal distribution at a/2 (for a 95%
confidence level, a is 0.05, and the critical
value is 1.96), MOE stands for the margin of
error, and p denotes the sample proportion.
A SurveyMonkey sample size calculator was
used, set at a 95% confidence level with a
5% margin of error, to ensure the sample
accurately reflects the population. This
resulted in a sample size of 346 patients with
T2DM, which was used for the study.

Inclusion and Exclusion Criteria

The study included patients aged 40 or
older with T2DM, reflecting the higher
risk and prevalence of multimorbidity and
polypharmacy in this age group (Asamoah-
Boaheng et al., 2019). Patients with active
infections, pregnant women, and those with
incomplete data were excluded. The study
also did not account for medications used for
short-term or acute illnesses. Additionally,
individuals taking herbal or over-the-counter
supplements were excluded because such
use was not consistently documented in the
hospital’s electronic records, and several
patients did not disclose their use (Kretchy
et al., 2014). Additionally, prescriptions for
inpatients and outpatient prescriptions issued
outside the January to December 2021 period
were omitted from the analysis.

Data Collection

A structured, pretested, reliable, and validated
form (Cronbach’s alpha = 0.890) was developed
for data collection. Pretesting involved 38
patients from a similar population who were
not part of the main study. A research expert
reviewed the draft to assess the suitability
of items for meeting the study’s objectives.
Feedback led to minor revisions before the
final version was used. Responses from the
pretest study were coded and analysed in SPSS
to ensure reliability, yielding a reliability score
of 0.890. The form was divided into two parts:



the first gathered participants’ biodata and
sociodemographic details, while the second
focused on identifying comorbidities and
recording prescription data. Polypharmacy
was defined as the prescription of five or more
different medications.

Statistical Analysis

The primary data collected were entered into
Microsoft Excel for validation of consistency
and completeness, then coded and transferred
to SPSS version 20. Descriptive analysis
involved frequency tables and bar charts, while
the chi-square test assessed relationships
between variables. Statistical significance was
evaluated at a p-value threshold of 0.05.

Ethical Consideration

Permission was granted by the administrator,
Medical Director, Head of Records, and
Head of Pharmacy at the Diabetes Centre
of Excellence at KATH. To protect participant
confidentiality, all data was pseudonymised.
The study adhered to the ethical standards of
the Helsinki Declaration (1975, revised 2008)
and complied with national laws and KATH
IRB guidelines (approval number: KATH IRB/
AP/118/24).

RESULTS AND DISCUSSION

Sociodemographic data

The sociodemographic profile (Table 1) of
the study population is consistent with the
epidemiology of T2DM in sub-Saharan Africa
as reported by previous studies (Tarekegne et
al., 2018; Gatimu et al., 2016; Danquah et al.,
2012). Polypharmacy varies among patient
groups and is influenced by factors such as
age, disease severity, insurance coverage, and
socioeconomic status (Masnoon et al., 2017,
Iglay et al., 2016).

Female participants dominated the
distribution (71.68%), reflecting higher health-
seeking behaviour among women, a greater
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burden of obesity-related T2DM risk in this
demographic, and the gendered dynamics of
access to formal healthcare in the Ghanaian
context (Kwakye et al., 2024; Danquah et al.,
2012). However, sex was not a statistically
significant determinant of polypharmacy in
this cohort (x> = 0.5604, p = 0.454) (Table
4). This finding aligns with existing evidence
indicating that, when disease complexity and
comorbidity burden are considered, sex-based
differences in prescribing intensity generally
lessen (Venditti et al., 2023; Walckiers et
al., 2015). However, sex-specific differences
in drug metabolism, cardiovascular risk
development, and medication adherence
remain important clinical considerations.
Some studies indicate these differences
significantly influence polypharmacy, with
females showing a higher prevalence (Rochon
et al., 2025; Alwhaibi et al., 2018).

The majority of participants were in the
60—-69-year age bracket (35.26%), with an
average age of 61.85 + 11.08 years. This
correlates with the known peak incidence
of T2DM in older adults and has significant
pharmacological implications (Pazan and
Wehling, 2021; Khezrian et al., 2020). Age-
related physiological changes, such as reduced
renal and liver function and alterations in body
composition, impact drug pharmacokinetics
and pharmacodynamics. A significant
association was observed between age and
polypharmacy (x? = 23.55, p < 0.001), with
polypharmacy rates rising from 49.12% in the
40-49 age group to 85.37% among those aged
70 and older.

The widespread coverage of the National
Health Insurance Authority (NHIA) card
among participants (96.82%) is a key variable
in understanding polypharmacy patterns.
Insurance removes the immediate financial
barrier to obtaining prescriptions, thereby
allowing the full clinical complexity of T2DM,
including its associated comorbidities, to
appear in prescribing records.
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This not only indicates better access to
necessary care but also serves as a structural
factor contributing to the polypharmacy
burden (Nketiah-Amponsah et al., 2025). In
regions with less comprehensive insurance
coverage, lower polypharmacy rates may
result from limited access to care rather than
more rational prescribing (Kim et al., 2024).
The nearly universal coverage in this group
offers a clear perspective on medication
management issues related to T2DM and
underscores the need for clinical safeguards
to optimise prescribing and curb irrational
polypharmacy.

Employment status reflects socioeconomic
position and affects medication adherence,
health literacy, dietary management,
and glycaemic outcomes. The significant
association between employment and
polypharmacy (x* = 15.87, p = 0.003), with
employed individuals having the lowest rate at
50.00%, indicates that socioeconomic factors
may shape treatment and medication choices
(Downing et al., 2022). Additionally, Danquah
and colleagues observed that unemployment
is associated with an increased risk of T2DM,
often due to stressful living conditions
(Danquah et al., 2012). This stress can lead to
overeating and insufficient exercise, increasing
the risk of other issues such as hypertension
and dyslipidemia, and raising the likelihood of
polypharmacy.

Table 1. Sociodemographic Data of
Participants

Frequency Percentage

Variable (n=346) (%)

Age (years)

40-49 57 16.47
50-59 85 24.57
60-69 122 35.26
>70 82 23.7
Sex
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Female 248 71.68
Male 98 28.32
NHIA Status

No 11 3.18
Yes 335 96.82
Employment

Status

Unemployed 21 6.07
Employed 26 7.51
Retired 8 2.31
Self-employed 49 14.16
Not Specified 242 69.94
Comorbidities

0 120 34.68
1-2 217 62.72
23 9 2.6

Prevalence of Polypharmacy in T2DM

In addition to glycaemic control,
comprehensive management of T2DM
requires addressing associated cardiovascular
risk factors, as well as other comorbidities
and disease complications. The concomitant
effect is polypharmacy, characterised by an
increased number of prescriptions (typically
more than five) (Gurwitz et al., 2018; Scott et
al., 2015). The study population exhibited a
high prevalence of polypharmacy at 72.25%,
with 58.09% of participants receiving six
prescriptions (refer to Tables 2 and 3). Indeed,
Bauer and Nauck (2014) reported that T2DM
patients are prescribed 8.4+3.0 different
drug substances and can consume up to 22
different tablets daily. Dobrica et al. (2019) also
reported that patients with T2DM consumed
7.81 £ 2.23 drugs daily. A polypharmacy
prevalence of 78% was reported by Alwhaibi
et al., who observed an increased incidence
in women compared to men, the elderly, and
those with comorbid conditions (Alwhaibi
et al., 2018). As shown in Table 4, the cross-
tabulation of polypharmacy prevalence with
sociodemographic characteristics revealed
significant associations (p < 0.05), except



for sex distribution. The factors associated
with polypharmacy are vastly complex and
multifaceted. Research has shown a strong
link between age and the prevalence of
polypharmacy. Furthermore, the number
of people aged 60 and older using multiple
medications is expected to double by 2050

Table 2. Prevalence of Polypharmacy
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(Khezrian et al., 2020; Gurwitz et al., 2018;
Duerden et al., 2013). Similar links were found
for employment and comorbid conditions,
highlighting the importance of a holistic
approach in medication management for
T2DM patients (Qato et al., 2016; Duerden et
al., 2013).

Type of prescription  Frequency (n) Percentage (%)

Not Polypharmacy 96 27.75
Polypharmacy 250 72.25
Total 346 100

Table 3. Number of Medications Prescribed

Number of Medications

_Prescribed Frequency  Percentage (%)
One 7 2.02
Two 20 5.78
Three 25 723
Four 44 12.72
Five 49 14.16
Six 201 58.09
Total 346 100

Table 4. Relationship between Polypharmacy and Sociodemographic Characteristics of

Respondents
Variable Polypharmacy Not Polypharmacy  Total Chi-square p-value
Age (years) 23.5493,3 0.000
40-49 28 (49.12) 29 (50.88) 57
50-59 59 (69.41) 26 (30.59) 85
60-69 93 (76.23) 29 (23.77) 122
>70 70 (85.37) 12 (14.63) 82
Sex 0.5604, 1 0.454
Female 182 (73.39) 66 (26.61) 248
Male 68 (69.39) 30 (30.61) 98

Employment

15.8748,4  0.003
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Unemployed 13 (61.90) 8 (38.10) 21

Employed 13 (50.00) 13 (50) 26

Retired 6 (75.00) 2 (25) 8

Self-employed 29 (59.18) 20 (40.82) 49

Not Specified 189 (78.10) 53 (21.90) 242

Comorbidities 14.2412,2 0.001
0 72 (60.00) 48 (40.00) 120

1-2 170 (78.34) 47 (21.66) 217

>3 8 (88.89) 1(11.11) 9

Total 250 (72.25) (96 (27.75) 346

Comorbid Conditions and Non-hypoglycaemic Medications Contributing to Polypharmacy

T2DM may be associated with comorbid
conditions that are classified as clinically
dominant (e.g., Heart failure), concordant and
discordant (e.g., hypertension and arthritis),
and chronic (which can be symptomatic
and asymptomatic) (Young et al., 2016).
Oxidative stress, endothelial damage, and
formation of advanced glycation products are
implicated in the high incidence of comorbid
conditions in T2DM, with more than 40%
of adults reporting at least three conditions
(Young et al., 2016). This was supported by
Li et al (2019), who observed that diabetic
patients had 10.35+3.09 comorbid conditions
compared to non-diabetic patients. The study
revealed that hypertension and macrovascular
complications were the most frequently
reported conditions, as shown in Table 5.
Antihypertensive medications, antiplatelets/
anticoagulants, and lipid-lowering drugs were
the most frequently prescribed classes of non-
diabetic agents (Table 6). The prevalence of
polypharmacy in the conditions ranged from
60% (non-specific conditions) to 90.48%
(Neuropathy) (Table 7). Moreover, significant
associations (p < 0.05) were observed
between comorbid conditions and the
prevalence of polypharmacy. This association
corroborated the findings of Al-Musawe and
colleagues, who reported that polypharmacy
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is related to increased all-cause mortality
and macrovascular outcomes. Li et al. (2019)
indicate that patients with comorbidities,
such as nutritional and metabolic disorders
like hyperlipidemia, circulatory conditions
including T2DM-related macrovascular
complications, and musculoskeletal or
connective tissue issues, are more prone to
being prescribed multiple medicines. Although
polypharmacy offers several benefits, in
older adults, it raises the risk of adverse drug
effects due to changes in pharmacologic
responses. Indeed, it has been reported that
20% of medications commonly prescribed in
the aged population are inappropriate, with
observational studies reporting at least 15%
of adverse drug reactions and sometimes
death in these populations. The significant risk
of iatrogenic harm necessitates action from
prescribing clinicians, including deprescribing
and implementing personalised strategies to
meet individual patient needs.

The primary limitation of this study is the
inclusion of only patients aged 40 and older,
which may limit the generalisability of the
findings, especially to younger diabetic
populations. Nevertheless, the chosen
demographic has been reported to be at high
risk of multimorbidity.



Moreover, reliance on the hospital’s electronic
medical records limited the capture of
polypharmacy related to herbal medicines
and over-the-counter supplements. However,
given the nondisclosure of these therapies to
clinicians and the lack of standardisation, the

Table 5. Comorbidities Associated with T2DM

Polypharmacy at KATH Diabetes Center

results represent a conservative estimate of
the total medication burden and are consistent
with previous studies. The retrospective cross-
sectional design also limited the assessment
of long-term medication trends and the
establishment of causality.

Comorbid Conditions Frequency

Percentage (%)

Hyperlipidemia 15
Infectious disease 43
Hypertension 90
e
Neuropathy 21
Not Specified 120
Others 8
Total 346

4.34

12.43

26.01

14.16

6.07

34.68

231
100

Percentages are calculated relative to the total number of comorbidity occurrences (n = 346)

Table 6. Non-diabetic Medications Frequently Prescribed

Non-diabetic Medications Frequency :::;centage
Analgesic 8 2.39
Neuropathic pain 17 5.10
Antiplatelet/coagulant 81 24.18
Antibiotics 7 2.09
Antihypertensive 147 43.88

Lipid lowering 48 14.33
Other medications 27 8.06

Total 335 100

Percentages are calculated relative to the total number of medication entries (n = 335)
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Table 7. Relationship between Polypharmacy and Comorbidities of Respondents

Not Polyph Polyph

n?%)oyp armacy n(:;:;) armacy Total Chi-square  p-value
Hyperlipidemia 2 (13.33) 13 (86.67) 15 (4.34) 16.945, 5 0.005
Infecti
nrectious 9(20.93) 34(79.07) 43(12.43)
('é/llsease lar

acrovascu
o 32 (23.02) 107 (76.98) 139 (40.17)
complication
Neuropathy 2(9.52) 19 (90.48) 21 (6.07)
Not Specified 48 (40.00) 72 (60.00) 12(34.68)
Others 3(37.50) 5 (62.50) 8(2.31)
Total 96 (27.75) 250 (72.25) 346 (100)
AH: Data collection, study implementation,
CONCLUSION y1np

Polypharmacy is common among patients
with Type 2 diabetes at the Diabetic Clinic of
Komfo Anokye Teaching Hospital, affecting
most of those studied. Sociodemographic
factors such as age, sex, and employment
status significantly influence the likelihood
of polypharmacy, indicating that medication
burden varies across patient groups.
Comorbidities such as hyperlipidaemia and
neuropathy further add to the complexity,
resulting in the use of multiple non-diabetic
medications, such as antihypertensives and
lipid-lowering drugs. These findings highlight
the complexity of managing Type 2 diabetes
in real-world settings, where additional
health conditions often increase medication
use. There is an urgent need for hospital
policies that promote rational prescribing.
A structured, multidisciplinary approach
to medication review and management is
essential to optimise therapy, minimise the
risks of polypharmacy, and improve overall
care for patients with Type 2 diabetes.

AUTHORS CONTRIBUTIONS

AMO: Development of the proposal concept,
data collection, and manuscript review.

APGJ: Data analysis, interpretation, and
drafting of manuscript.

32 JUST KNUST 2026

data entry, and manuscript review.

AJ: Development of the proposal concept,
review of the draft manuscript.

SAAAN: Data analysis and interpretation, and
review of the draft manuscript.

APR: Data collection, study implementation,
data entry, and manuscript preparation review.

AB: Data collection, study implementation,
data entry, and manuscript preparation review.

YIA: Data collection, study implementation,
data entry, and manuscript preparation review.

SOURCES OF FUNDING

This research was conducted without
assistance from any external funding source.

CONFLICT OF INTEREST

The authors state that they have no conflicts
of interest related to publishing this paper.

DATA SHARING STATEMENT

Data can be provided upon request.

REFERENCES

Akin, S. and Bolik, C. (2020). Prevalence of
comorbidities in patients with type-2
diabetes mellitus. Primary Care Diabetes,
14(5):431-434. Retrieved from https://
linkinghub.elsevier.com/retrieve/pii/
$1751991819303791



Polypharmacy at KATH Diabetes Center

Alwhaibi, M., Balkhi, B., Alhawassi, T. M., Alkofide,
H., Alduhaim, N., Alabdulali, R., Drweesh, H.

9144/55/8/436
Downing, J., Taylor, R., Mountain, R., Barr, B.,

and Sambamoorthi, U. (2018). Polypharmacy
among patients with diabetes: a cross-sectional
retrospective study in a tertiary hospital
in Saudi Arabia. BMJ Open, 8(5):e020852.
Retrieved from https://bmjopen.bmj.com/
lookup/doi/10.1136/bmjopen-2017-020852

Armocida, B., Monasta, L., Sawyer, S. M., Bustreo,

F., Onder, G., Castelpietra, G., Pricci, F., Minardi,
V., Giacomozzi, C., Abbafati, C., Stafford, L. K.,
Pasovic, M., Hay, S. 1., Ong, K. L., Perel, P., Beran,
D., Abolhassani, H., Adane, T. D., Ahmed, A.,
et al. (2023). The Burden of Type 1 and Type
2 Diabetes Among Adolescents and Young
Adults in 24 Western European Countries,
1990-2019: Results From the Global Burden
of Disease Study 2019. International Journal of
Public Health, 68(February):1-12.

Asamoah-Boaheng, M., Sarfo-Kantanka, O.,

Tuffour, A. B., Eghan, B. and Mbanya, J.
C. (2019). Prevalence and risk factors for
diabetes mellitus among adults in Ghana:
a systematic review and meta-analysis.
International Health, 11(2):83—-92. Retrieved
from https://academic.oup.com/inthealth/
article/11/2/83/5115490

Bauer, S. and Nauck, M. A. (2014). Polypharmacy

in people with Type 1 and Type 2 diabetes
is justified by current guidelines—a
comprehensive assessment of drug
prescriptions in patients needing inpatient
treatment for diabetes-associated problems.
Diabetic Medicine, 31(9):1078-1085.
Retrieved from https://onlinelibrary.wiley.
com/doi/10.1111/dme.12497

Danquah, ., Bedu-Addo, G., Terpe, K.-J., Micah,

F., Amoako, Y. A., Awuku, Y. A., Dietz, E., van
der Giet, M., Spranger, J. and Mockenhaupt,
F. P. (2012). Diabetes mellitus type 2 in urban
Ghana: characteristics and associated factors.
BMC Public Health, 12(1):210. Retrieved
from http://www.biomedcentral.com/1471-
2458/12/210

Dobrica, E.-C., Gaman, M.-A., Cozma, M.-A.,

Bratu, O., Pantea Stoian, A. and Diaconu, C.
(2019). Polypharmacy in Type 2 Diabetes
Mellitus: Insights from an Internal Medicine
Department. Medicina, 55(8):436. Retrieved
from https://www.mdpi.com/1648-

Daras, K., Comerford, T., Marson, A. G.,
Pirmohamed, M., Dondelinger, F. and Alfirevic,
A. (2022). Socioeconomic and health factors
related to polypharmacy and medication
management: analysis of a Household Health
Survey in North West Coast England. BMJ
open, 12(5):e054584. Retrieved from https://
bmjopen.bmj.com/content/12/5/e054584.
abstract

Duerden, M., Avery, T. and Payne, R. (2013).

‘Polypharmacy and medicines optimisation.’
Making it safe and sound. British Journal of
Clinical Pharmacology, 5(6):1-49. Retrieved
from https://www.kingsfund.org.uk/insight-
and-analysis/reports/polypharmacy-and-
medicines-optimisation

Fraser, L. K., Gibson-Smith, D., Jarvis, S., Papworth,

A., Neefjes, V., Hills, M., Doran, T. and Taylor,
J. (2022). Polypharmacy in Children and
Young People With Life-limiting Conditions
From 2000 to 2015: A Repeated Cross-
sectional Study in England. Journal of Pain
and Symptom Management, 64(3):213-221.
el. Retrieved from https://linkinghub.elsevier.
com/retrieve/pii/S0885392422007588

Gatimu, S. M., Milimo, B. W. and Sebastian, M.

S. (2016). Prevalence and determinants of
diabetes among older adults in Ghana. BMC
Public Health, 16(1):1174. Retrieved from
http://dx.doi.org/10.1186/s12889-016-3845-
8

Gurwitz, J. H., Kapoor, A. and Rochon, P. A.

(2018). Polypharmacy, the Good Prescribing
Continuum, and the Ethics of Deprescribing.
Public Policy & Aging Report, 28(4):108-112.
Retrieved from https://academic.oup.com/
ppar/article/28/4/108/5151332

Hovstadius, B. and Petersson, G. (2012). Factors

Leading to Excessive Polypharmacy. Clinics
in Geriatric Medicine, 28(2):159-172.
Retrieved from http://dx.doi.org/10.1016/].
cger.2012.01.001

IDF. (2025). IDF Diabetes Atlas. Retrieved from

https://www.idf.org/aboutdiabetes/type-2-
diabetes.html

JUST KNUST 2026 33



Antwi et al

Iglay, K., Hannachi, H., Joseph Howie, P., Xu, J., Li,

X., Engel, S. S., Moore, L. M. and Rajpathak,
S. (2016). Prevalence and co-prevalence of
comorbidities among patients with type 2
diabetes mellitus. Current Medical Research
and Opinion, 32(7):1243-1252. Retrieved
from https://www.tandfonline.com/doi/full/1
0.1185/03007995.2016.1168291

Khan, M. A. B., Hashim, M. J., King, J. K., Govender,

Khezrian, M., McNeil, C. J.,

R. D., Mustafa, H. and Al Kaabi, J. (2019).
Epidemiology of Type 2 Diabetes — Global
Burden of Disease and Forecasted Trends.
Journal of Epidemiology and Global Health,
10(1):107. Retrieved from https://link.
springer.com/10.2991/jegh.k.191028.001

Murray, A. D.
and Myint, P. K. (2020). An overview of
prevalence, determinants and health
outcomes of polypharmacy. Therapeutic
Advances in Drug Safety, 11:1-10. Retrieved
from https://journals.sagepub.com/
doi/10.1177/2042098620933741

Kim, S., Lee, H., Park, J., Kang, J., Rahmati, M.,

Rhee, S. Y. and Yon, D. K. (2024). Global and
regional prevalence of polypharmacy and
related factors, 1997-2022: An umbrella
review. Archives of Gerontology and
Geriatrics, 124:105465. Retrieved from
https://linkinghub.elsevier.com/retrieve/pii/
S0167494324001419

Kretchy, I. A., Owusu-Daaku, F. and Danquah, S.

(2014). Patterns and determinants of the use
of complementary and alternative medicine: a
cross-sectional study of hypertensive patients
in Ghana. BMC Complementary and Alternative
Medicine, 14(1):44. Retrieved from https://
bmccomplementalternmed.biomedcentral.
com/articles/10.1186/1472-6882-14-44

Kwakye, A. O., Kretchy, I. A. and Oppong, K. G.

(2024). Polypharmacy and its associated factors
among patients with co-morbid hypertension
and diabetes in a municipal hospital in Ghana.
Scientific African, 23:e02028. Retrieved from
https://linkinghub.elsevier.com/retrieve/pii/
S2468227623004829

Li, J., Chattopadhyay, K., Xu, M., Chen, Y., Hu, F.,

34

Wang, X. and Li, L. (2019). Prevalence and
predictors of polypharmacy prescription
among type 2 diabetes patients at a tertiary
care department in Ningbo, China: A

JUST KNUST 2026

retrospective database study. PLoS ONE,
14(7):1-16.

Masnoon, N., Shakib, S., Kalisch-Ellett, L. and

Caughey, G. E. (2017). What is polypharmacy?
A systematic review of definitions. BMC
Geriatrics, 17(1):230. Retrieved from
http://bmcgeriatr.biomedcentral.com/
articles/10.1186/s12877-017-0621-2

Montiel-Luque, A., Nufiez-Montenegro, A. J.,

Martin-Aurioles, E., Canca-Sanchez, J. C., Toro-
Toro, M. C. and Gonzalez-Correa, J. A. (2017).
Medication-related factors associated with
health-related quality of life in patients older
than 65 years with polypharmacy (T. J. Quinn,
Ed.). PLOS ONE, 12(2):e0171320. Retrieved
from https://dx.plos.org/10.1371/journal.
pone.0171320

Nanda, M., Sharma, R., Mubarik, S., Aashima,

A. and Zhang, K. (2022). Type-2 Diabetes
Mellitus (T2DM): Spatial-temporal Patterns
of Incidence, Mortality and Attributable Risk
Factors from 1990 to 2019 among 21 World
Regions. Endocrine, 77(3):444—-454. Retrieved
from https://link.springer.com/10.1007/
s12020-022-03125-5

Nguyen, J. K., Fouts, M. M., Kotabe, S. E. and Lo,

E. (2006). Polypharmacy as a risk factor for
adverse drug reactions in geriatric nursing
home residents. The American Journal of
Geriatric Pharmacotherapy, 4(1):36-41.
Retrieved from https://linkinghub.elsevier.
com/retrieve/pii/S1543594606000031

Nketiah-Amponsah, E., Ahimah-Agyakwah, S.,

Alhassan, R. K., Sunkwa-Mills, G., Gomez-
Pérez, G. P, van Andel, J., Attachey, A. V. I.,
Opoku-Boateng, Y. N., Addo-Cobbiah, V.,
Okoe-Boye, B., de Wit, T. F. R. and Antwi, M.
A. (2025). Determinants of lost-to-follow-
up (LTFU) among National Health Insurance
Scheme-insured hypertension and diabetes
patients attending accredited health facilities
in Ghana. Tropical Medicine and Health, 53(1).
Retrieved from https://doi.org/10.1186/
s41182-025-00743-3

Novak, M., Mucsi, I., Rhee, C. M., Streja, E., Lu,

J. L., Kalantar-Zadeh, K., Molnar, M. Z. and
Kovesdy, C. P. (2016). Increased Risk of Incident
Chronic Kidney Disease, Cardiovascular
Disease, and Mortality in Patients With
Diabetes With Comorbid Depression.



Diabetes Care, 39(11):1940-1947. Retrieved
from https://diabetesjournals.org/care/
article/39/11/1940/37301/Increased-Risk-of-
Incident-Chronic-Kidney-Disease

Pahuja, G., Kumar, P., Ghildiyal, S. and Nesari, T.
(2020). Polypharmacy in diabetes: A boon
or a bane. Indian Journal of Health Sciences
and Biomedical Research (KLEU), 13(1):11.
Retrieved from https://journals.lww.
com/10.4103/kleuhsj.kleuhsj_175_19

Pazan, F. and Wehling, M. (2021). Polypharmacy in
older adults: a narrative review of definitions,
epidemiology and consequences. European
Geriatric Medicine, 12(3):443-452. Retrieved
from https://link.springer.com/10.1007/
s41999-021-00479-3

Qato, D. M., Wilder, J., Schumm, L. P, Gillet, V. and
Alexander, G. C. (2016). Changes in Prescription
and Over-the-Counter Medication and Dietary
Supplement Use Among Older Adults in the
United States, 2005 vs 2011. JAMA Internal
Medicine, 176(4):473. Retrieved from
http://archinte.jamanetwork.com/article.
aspx?doi=10.1001/jamainternmed.2015.8581

Rieckert, A., Sommerauer, C., Krumeich, A.
and Sonnichsen, A. (2018). Reduction of
inappropriate medication in older populations
by electronic decision support (the Prima-
eds study): A qualitative study of practical
implementation in primary care. BMC
Family Practice, 19(1):110. Retrieved from
https://bmcfampract.biomedcentral.com/
articles/10.1186/s12875-018-0789-3

Rochon, P. A,, Li, J., O’Mahony, D., Onder, G.,
Petrovic, M., Sternberg, S. A., Gurwitz, J. H.,
Savage, R. D., Wu, W., Giannakeas, V., Kthupi,
A., Dalton, K., McCarthy, L. M., Mason, R.,
Giancola, A., Borhani, P. and Cherubini, A.
(2025). The impact of age, sex, and gender
on polypharmacy and potential prescribing
cascades: Lessons from five databases. Journal
of the American Geriatrics Society, 73(2):520—
532. Retrieved from https://agsjournals.
onlinelibrary.wiley.com/doi/10.1111/
jgs.19282

Sarfo-Kantank, O., Owusu-Dabo, E., Adomako-
Boateng, F., Eghan, B., Dogbe, J. and Bedu-
Addo, G. (2014). An assessment of prevalence
and risk factors for hypertension and diabetes
during world diabetes day celebration in

Polypharmacy at KATH Diabetes Center

Kumasi, Ghana. East African journal of public
health, 11(2):805-815. Retrieved from https://
www.ajol.info/index.php/eajph/article/
view/109093

Scott, I. A., Hilmer, S. N., Reeve, E., Potter, K.,
Couteur, D. Le, Rigby, D., Gnjidic, D., Del Mar,
C. B., Roughead, E. E., Page, A., Jansen, J. and
Martin, J. H. (2015). Reducing inappropriate
polypharmacy: The process of deprescribing.
JAMA Internal Medicine, 175(5):827-834.

Tarekegne, F. E., Padyab, M., Schrdoders, J. and
Stewart Williams, J. (2018). Sociodemographic
and behavioral characteristics associated
with self-reported diagnosed diabetes
mellitus in adults aged 50+ years in Ghana
and South Africa: results from the WHO-
SAGE wave 1. BMJ Open Diabetes Research
& Care, 6(1):e000449. Retrieved from
https://drc.bmj.com/lookup/doi/10.1136/
bmjdrc-2017-000449

Venditti, V., Bleve, E., Morano, S. and Filardi, T.
(2023). Gender-Related Factors in Medication
Adherence for Metabolic and Cardiovascular
Health. Metabolites, 13(10):1087. Retrieved
from https://www.mdpi.com/2218-
1989/13/10/1087

Walckiers, D., Van der Heyden, J. and Tafforeau,
J. (2015). Factors associated with excessive
polypharmacy in older people. Archives of
Public Health, 73(1):50. Retrieved from http://
www.archpublichealth.com/content/73/1/50

Young, E. E., Okafor, C. . and Okwara, C. . (2016).
Diabetes mellitus, associated co-morbidities
and complications - A review. International
Research Journal of Medicine and Medical
Sciences, 07(03):47-55. Retrieved from
https://www.interesjournals.org/articles/
diabetes-mellitus-associated-comorbidities-
and-complications--a-review.pdf

Zelko, E., KlemencKetis, Z. and TusekBunc, K.
(2016). Medication Adherence in Elderly with
Polypharmacy Living at Home: a Systematic
Review of Existing Studies. Materia Socio
Medica, 28(2):129. Retrieved from https://
ejmanager.com/fulltextpdf.php?mno=223170

JUST KNUST 2026 35



