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Introduction. Medication adherence is a major component in the treatment of chronic patients, especially the older adults. It
acts as an essential part of a successful therapeutic outcome, increasing treatment benefits, and decreasing hospital ad-
missions, health care utilization, and cost. Limited research regarding medication adherence has been conducted na-
tionwide; however, data among the older adults is sparse due to the lack of research on this topic. Therefore, this study aimed
to determine the prevalence of medication nonadherence among older adults’ Saudi patients with chronic diseases living in
Al-Madinah Al-Munawwarah city. Method. A cross-sectional study was conducted on outpatient older patients with chronic
diseases who visited clinics at different hospitals in Al-Madinah Al-Munawwarah city, from March until December 2022.
The questionnaire was published in a conversational Arabic dialect. The adherence level was measured by the Adherence to
Refills and Medications Scale (ARMS) and the reasons for medication nonadherence were collected by using the Cluig scale.
Results. 65.1% of females and 34.9% of males have participated in this study. According to the ARMS scale, 67.9% of patients
had poor medication adherence and 32.1% had good medication adherence. Poor adherence was higher in females compared
to males, with a p value =0.018. For educational level, the ARMS score in graduates was higher than patients who finished
middle school and illiterate patients. Based on the Cluig scale, the most common reasons for medication nonadherence were
forgetfulness, feeling well, polypharmacy, and subsequent avoidance of side effects. The findings indicate the gender-based
differences in the factors that associated with medication nonadherence among older adults. Conclusion. Medication
adherence is crucial especially among older adults to improve clinical outcomes. The current results highlight the prevalence
of medication adherence among the older adult population. This result shows the gender-based differences in the factors
associated with medication nonadherence among the older adult population.

1. Introduction

Medication nonadherence can have a significant impact on
the clinical outcomes, such as disease progression, increased
healthcare costs, and even death [1]. The benefits of current
medical care are substantially undermined by nonadherence,
which is a growing concern owing to the increased number

of available medications [2]. Older adult patients who dis-
regard medical advice and treatment are more likely to
experience therapeutic failure and unintended conse-
quences, which can increase the healthcare costs, cause
impairment, and result in early death [3]. The number of
people aged 60years and older is rapidly increasing
worldwide. According to the General Authority for Statistics


https://orcid.org/0000-0003-3123-0127
https://orcid.org/0000-0002-7487-5913
https://orcid.org/0009-0004-0081-5290
mailto:hfadil@taibahu.edu.sa
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/3312310

in Saudi Arabia’s most recent survey, older adults currently
account for 4.19% of the country’s total population, and this
proportion is projected to reach 18.4% by 2050 [4, 5].

Around 50% of people with chronic conditions do not
follow their drug treatment regimen [6]. In the United States
healthcare system, nonadherence to the medication regimen
is a serious issue that increases the healthcare costs to more
than $170 billion annually [7]. Patient-related issues, such as
misconceptions about their medications or negative
thoughts and/or perceptions about pharmaceuticals, are
among the factors that contribute to the nonadherence to
therapeutic recommendations [8]. Comorbidities and cog-
nitive impairment, which are highly common in older adult
patients, are the factors that could contribute to medication
nonadherence [9]. Additionally, older persons have a high
prevalence of polypharmacy and experience complexity of
treatment plans, and these factors are more frequently linked
to poor treatment adherence [10, 11]. Nonadherence to
therapy recommendations may also be influenced by so-
cioeconomic factors, such as older age (>60 years), lack of
resources, and low health literacy [10, 11].

The Riyadh-based study investigating the adherence rate to
long-term therapies and views about medications reported that
56.9% of the participants had low adherence, which was as-
sociated with the patients’ beliefs and lack of knowledge about
their medications [12, 13]. A Saudi-based cross-sectional,
national representative household survey of 10,735 people aged
15years and older reported that only 32.7% of prescribed
medications were taken exactly as directed in 2013 [14]. Ap-
proximately 64.9% of the 422 older outpatients with chronic
conditions who participated in a recent cross-sectional study
conducted at King Saud University Medical City, Riyad, Saudi
Arabia, showed good medication adherence [15]. Several cross-
sectional studies conducted through social media and in
hospitals in different regions of Saudi Arabia have investigated
the medication nonadherence rate in adult patients aged
>18 years with one or more chronic diseases, including diabetes
mellitus (DM), hypertension, heart diseases, dyslipidemia,
asthma, chronic obstructive pulmonary disease, and epilepsy;
results ranged from 22% to 96.62% [13, 16-18].

The overwhelming majority of these previous studies
investigating the prevalence of medication nonadherence
were conducted in adult Saudi patients with one or more
chronic diseases. However, only a few studies have specif-
ically examined the medication nonadherence of older adult
Saudi patients with any disease condition. Therefore, this
study aimed to determine the prevalence of nonadherence to
the medication regimen among older adult Saudi patients
with all types of chronic disease conditions living in Al-
Madinah Al-Munawwarah city using a self-administrated
questionnaire published in a conversational Arabic dialect.

2. Materials and Methods

2.1. Design and Setting. This descriptive cross-sectional
study targeted an outpatient geriatric population compris-
ing individuals with chronic diseases who visited various
clinics at six different government hospitals in Al-Madinah
Al-Munawwarah city, Kingdom of Saudi Arabia.
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2.2. Sample Size and Study Population. The sample size was
calculated using the online Sample Size Calculator (Raosoft,
Inc.) based on a population estimate of 20000 older adults in
Madinah city from a published report on the Saudi census.
The confidence interval (CI) was set at 95% with a margin of
error of 5% [19]. Therefore, a minimum possible effective
sample size of 377 was required to achieve the study’s ob-
jectives [20]. A convenience sampling procedure was used.
Participants were considered eligible if they had attended the
outpatient clinics at the different hospitals, were more than
60 years old based on the Saudi Census definition, spoke
Arabic, and had taken at least one medicine for a chronic
illness [19]. The caregivers of the older adults were requested
to help complete the survey questionnaire for patients with
cognitive impairment, psychiatric diseases, hearing im-
pairment, or communication problems.

Written informed consent was obtained from all the
patients, and the study was conducted by the 1964 Decla-
ration of Helsinki and its comparable ethical standards or
later amendments. Ethical approval was obtained from the
Institutional Review Board of Tiabah University College of
Pharmacy (TUCDREC/20190403). All the participants were
informed about the study’s objective. Only participants who
agreed to participate were given a questionnaire. The privacy
of the study participants was rigorously protected
throughout the data-gathering process, and each participant
was assigned an anonymized serial number. Analyses were
carried out on anonymized data, with encryption using IBM
SPSS 28.

2.3. Data Collection. The data were collected from March
until December 2022. Data collectors and social media
channels were used to distribute the questionnaire. The
adherence level was measured by conducting a 5-minute
survey using the Adherence to Refills and Medications Scale
(ARMS) published in the Arabic language, which includes 12
items. This questionnaire has high performance character-
istics even among patients with poor literacy levels and is
a valid and reliable medication adherence scale utilized in
a chronic disease population [21]. Furthermore, several
studies have shown that ARMS (Arabic version) is a valid
and reliable tool for measuring adherence to chronic
medications among native Arabic speaking patients [22-25].
The scale has demonstrated a high internal consistency
reliability, with a Cronbach’s alpha value of 0.856. Four
items were used to assess the adherence to refilling medi-
cations on schedule, while the remaining eight items assess
the adherence to taking medications. Each item is scored on
a 4-point Likert scale (1 =none, 2=some, 3=most, and
4 =all). The total score ranges from 12 to 48, with higher
scores indicating poorer adherence. Furthermore, a score of
>16 was used as a cut-off point to categorize surveyed pa-
tients into nonadherent (e.g., >16) and adherent (e.g., <16).
The reasons for medication nonadherence were determined
using the Cluig scale [26, 27]. This final 16-item scale had
good internal consistency reliability = (Cronbach’s
alpha=0.89) [28]. The Arabic version of the instrument
showed acceptable reliability [29, 30]. These answers were
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used to analyze the impact of each reason for nonadherence.
To utilize both scales in this study, license agreements were
signed and permissions were requested from the appropriate
authorities. Numerous faculty members pilot-tested the
study questionnaire and reviewed it for comprehensiveness,
type, flow, and clarity; no adjustments were deemed nec-
essary. Data were collected and analyzed using IBM SPSS 28
for Windows software, and a P value of <0.05 was con-
sidered significant.

2.4. Statistical Analysis. Categorical variables were expressed
as numbers and percentages, while continuous variables
were expressed as means and standard deviations.

Independent sample t-tests and one-way analysis of
variance (ANOVA) were used to evaluate the association
between ARMS scores and participant characteristics. To
determine the influence of factors related to participant
medication adherence, multivariable logistic regression was
performed. IBM SPSS 28 for Windows software was used to
perform all analyses, and a P value of <0.05 was considered
significant.

3. Results

3.1. Characteristics of the Participants. A total of 501 par-
ticipants participated in this study. Of them, 65.1% were
women, while 34.9% were men. Approximately 65.7% of the
participants were aged 60-70years, 24.4% were aged
70-80 years, 8.6% were aged 80-90years, and 1.4% were
aged 90 years and older. Moreover, 36.5% of the participants
were illiterate, 25.9% completed a college degree, 22.2%
completed high school, and 15.4% completed primary
school. Approximately 41% of the patients were taking six or
more drugs, 19.5% were taking three drugs, 15.1% were
taking four drugs, 11.2% were taking two drugs, and 2.4%
were taking one drug. The sociodemographic characteristics
of the participants are presented in Table 1.

3.2. Adherence Prevalence. According to the ARMS scale,
67.9% of the patients had poor medication adherence, while
32.1% had good medication adherence, as shown in Table 2.

Independent t-tests and one-way ANOVA were used to
determine the associations between ARMS scores and pa-
tient characteristics. Gender and education level showed
statistically significant results. The ARMS score was higher
in women than in men (P = 0.018) as shown in Table 3. With
regard to the educational level, the ARMS score of college
graduates (mean =22.88) was higher than that of patients
who finished middle school (mean=19.87) and illiterate
patients (mean =20.57), while no significant difference was
found between illiterate and patients who finished primary
and middle school (P = 0.004) (Table 3).

Simple and multivariable logistic regression analyses
were performed to identify the independent predictors of
medication adherence among participants. Women were
less likely to adhere to the medication regimen than men

3
TaBLE 1: Characteristics of the participants (N=501).
N %
Gender
Male 175 34.9
Female 326 65.1
Age
60-70 years 329 65.7
70-80 years 122 24.4
80-90 years 43 8.6
>90 years 7 14
Education level
Illiterate 183 36.5
Primary 77 15.4
Middle/high school 111 222
College graduate 130 25.9
Number of medications taken
1 12 2.4
2 56 11.2
3 98 19.5
4 76 151
5 54 10.8
6 or more 206 41.0
TaBLE 2: Medication adherence among patients (N =501).
95% CI
N %
Lower Upper
Nonadherent 340 67.9 63.7 72.1
Adherent 161 321 27.9 36.3

CI: confidence interval.

(odds ratio (OR)=0.46, 95% confidence interval (CI):
0.30-0.71, P<0.001). In terms of educational level, uni-
versity graduates were less likely to adhere to the medication
regimen than illiterate participants (OR=0.32, 95% CI:
0.18-0.56, P < 0.001) (Table 4, Figure 1).

3.3. Reasons for Nonadherence to Medications. Culig’s
medication adherence scale was used to assess medication
adherence based on the reasons provided by the participants.
The most common reason for nonadherence was forget-
fulness (mean = 1.13), followed by feeling well (mean = 1.09)
and taking a number of drugs several times a day
(mean =1.05) (Figure 2). The least reported reason was not
wanting other people to see them take the drug
(mean =0.39) as represented in Figure 1. Furthermore, the
Mann-Whitney test was used to compare the causes of
nonadherence between men and women. Women obtained
higher scores in the “forgetting to take the medication”
domain compared with men (P =0.019). Women also
obtained higher scores in the “taking a number of drugs
several times a day” domain (median=1) compared with
men (median=0) (P =0.006). Women obtained higher
scores in the “desire to avoid side effects” domain
(median = 1) compared with men (median=0) (P = 0.015).
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Figure 1: Odds ratio of factors associated with medication adherence.

TABLE 3: Association between ARMS score and characteristics of
patients.

Mean SD P value
Gender 0.018
Male 20.09 6.60
Female 21.62 6.99
Age 0.422
60-70 years 21.11 6.79
70-80 years 20.80 712
80-90 years 21.02 6.37
>90 25.29 10.06
Education level 0.004
Illiterate 20.57 7.56
Primary 21.03 6.65
Middle/high school 19.87 5.99
Graduate 22.88 6.45
Number of taken medication 0.746
1-2 21.66 7.44
3-5 20.93 6.56
6 or more 21.06 7.07

ARMS: adherence to refills and medications scale. Bold values are con-
sidered significant as they are <0.05.

Lastly, women obtained higher scores in the “feeling
well” domain (median = 1) compared with men (median = 0)
(P = 0.007; Table 5).

4, Discussion

Older adults develop multiple chronic health conditions and
comorbidities that lead them to take multiple medications for
treatment [31]. The patient’s adherence to the medication is

important for the effective treatment of chronic disease, and
nonadherence to the medication regimen among older adult
patients contributes to the deterioration in health, high
healthcare costs, and high burden among healthcare pro-
fessionals [13, 15, 32]. Hence, this study aimed to determine
the prevalence of medication nonadherence among older
adult Saudi patients with various types of disease conditions
who were residing in Madinah city. A previous review study
on medication adherence reported that in Middle Eastern
countries, medication nonadherence ranged from 1.4% to
88% [33]. The current results revealed that over two-thirds of
the study participants (68%) were nonadherent to their
medications. Although several previous studies conducted in
different cities in Saudi Arabia showed variations in the
medication nonadherent prevalence rates, this study finding
was comparable with most of the studies that reported a high
rate of medication nonadherence [13, 34-36]. Unlike our
findings, a recent clinic-based descriptive study evaluating
nonadherence to medications among adult individuals with
CVDs in Madinah showed that 26% of the patients were
nonadherent to their medications [29]. Alongside Alhabib
et al’s study conducted in Riyadh, 64.9% of the older adult
individuals showed a high level of medication adherence,
good level of adherence in 21.3% of cases, partial level of
adherence in 13.3% of cases, and poor level of adherence in
0.5% of cases [15]. This variation in the level of adherence
could be attributed to the fact that this study was conducted in
one tertiary cardiac center in Al-Madinah. However, the study
sample included participants from different treatment sites.

In the present study, medication nonadherence was
correlated with patient’s sex. Our findings suggest that a high
proportion of male patients had slightly better adherence
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TaBLE 4: Logistic regression of the factors associated with medication adherence.
Bivariable variate Multivariable
95% CI for OR 95% CI for OR
OR P value OR P value
Lower Upper Lower Upper
Gender
Male 1 1.00
Female 0.58 0.006 0.39 0.86 0.46 <0.001 0.30 0.71
Educational level
Illiterate 1.00 1.00
Primary school 0.73 0.279 0.41 1.29 0.65 0.143 0.36 1.16
Middle\high school 0.91 0.704 0.56 1.48 0.69 0.174 0.41 1.18
Graduate 0.42 0.001 0.25 0.71 0.32 <0.001 0.18 0.56
Age
60-70 years 1.00 1.00
70-80 years 1.03 0.909 0.66 1.60 0.82 0.409 0.51 1.31
80-90 years 0.81 0.568 0.40 1.65 0.58 0.159 0.27 1.24
>90 years 1.58 0.555 0.35 7.18 0.95 0.946 0.20 4.53
Number of taken medication
1-2 1.00 1.00
3-5 1.39 0.287 0.76 2.54 1.25 0.482 0.67 2.33
6 or more 1.35 0.339 0.73 2.49 1.19 0.595 0.63 2.24
CI: confidence interval; OR: odds ratio. Bold values are considered significant as they are <0.05.
The drug was too expensive
I was afraid of developing drug dependence
I felt well
I have ran out of medication
I had problems with taking medicine at specific time
I felt depressed or broken
I'had cold
I felt sleepy at medication time
I felt the drug to be toxic/harmful
My doctor frequently changes my therapy
1 did not want other people to see me taking drug
I wanted to avoid side effects
I take a number of drugs several times a day
T just forgot
The drug was not available due to the short supply
I was not at home
T T T T 1
0 20 40 60 80 100
(%)
M never I sometimes
W rarely often

FIGURE 2: Mean number of participants according to the cause of medication nonadherence.

scores compared with female patients. Studies conducted
locally and abroad examining gender variations in medi-
cation adherence prevalence have produced conflicting
findings [29, 37, 38]. This study, along with a few other
studies conducted in Saudi Arabia, revealed high levels of
medication nonadherence among female patients [13, 15].
Research on gender variations in medication adherence
revealed that women were more likely to have several

prescriptions, lack monitoring, and have noncompliance
with the recommendations of healthcare providers [39, 40].
These variables may partly influence women’s decision to
not adhere to their prescribed medications. Another study
showed that the medication nonadherence rate among men
and women was related to the type of disease. According to
these results, women were more likely than men to take their
diabetes and cardiovascular medications as prescribed [41].
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TaBLE 5: Causes of nonadherence across gender.

Male Female P value
Median (IQR) Mean rank  Median (IQR) Mean rank

I was not at home 1(2) 261.10 1(2) 245.58 0.222
The drug was not available due to shortage of supply 0(2) 241.43 1(2) 256.14 0.238
I just forgot 1(2) 231.35 1(2) 261.55 0.019
I take a number of drugs several times a day 0(2) 228.47 1(2) 263.09 0.006
I wanted to avoid the side effects 0(2) 231.09 1(2) 261.69 0.015
I did not want other people to see me taking a medication 0 (0) 250.14 0 (0) 251.46 0.893
My doctor frequently changes my treatment 0 (1) 252.66 0(@) 250.11 0.832
I felt that the drug is toxic/harmful 0 (1) 250.40 0(2) 251.32 0.938
I felt sleepy during medication time 0(2) 248.17 0 (2) 252.52 0.722
I had colds 0 (1) 245.41 0 (1) 254.00 0.455
I felt depressed or broken 0 (1) 244.54 0 (1) 254.47 0.370
I had problems with taking a medication at a specific time 0() 252.42 0(2) 250.24 0.853
I ran out of medications 0 (1) 248.71 0 (0) 252.23 0.761
I felt well 0(2) 228.77 1(2) 262.93 0.007
I was afraid of developing drug dependence 0 (1) 242.63 0(2) 255.49 0.267
The drug was too expensive 0 (1) 247.69 0 (2) 252.78 0.662

IQR: interquartile range. Bold values are considered significant as they are <0.05.

This difference may be explained by the fact that the
physiologic variations between men and women have an
impact on drug activity, including pharmacokinetics and
pharmacodynamics, thus increasing the prevalence of ad-
verse reactions in women compared with that in men
[40, 42].

4.1. Age. Although the present study was conducted among
older adult individuals who were more than 60 years old in
the city, age was not significantly associated with the ad-
herence level [19]. In line with this result, no significant
difference was observed between low and high medication
adherence among older adults [38, 43, 44]. Contrary to this
result, a few studies conducted in Saudi Arabia have reported
better adherence rates among older adults compared with
that among younger adults [15, 45]. However, advancing
aging is related to the level of medication nonadherence.
Previous studies indicated that poor cognition, high fi-
nancial burden due to polypharmacy, differences in pre-
scribing dosages, and worrying about the medication side
effects increased the medication adherence level among
older adult patients [46].

4.2. Education Level. The results also revealed a significant
positive correlation between education level and medication
nonadherence. Similarly, another study found that patients
seemed to adhere to their prescribed diabetes medications
less even when they were educated and knowledgeable about
their treatment regimen [47]. Additionally, according to
certain research, patients with lower education level had
higher rates of adherence because they had greater trust in
medical recommendations. Moreover, the level of un-
derstanding regarding the potential side effects of treatment
is one of the factors that influence the medication non-
adherence among individuals with a higher education level
[48, 49]. Inconsistent with this finding, Al-Asmari et al.
revealed that uneducated or less educated participants were

more likely to be nonadherent compared with those who had
secondary-level or graduate-level education. Additionally,
low educational level is associated with poor adherence to
the medication regimen [38, 44, 50, 51]. However, some
studies across the Middle East reported no differences in the
adherence rates according to the educational status
[15, 34, 52, 53].

4.3. Number of Medications. In this study, the number of
medications taken was not associated with the adherence
level. The same result was reported in another study con-
ducted in Saudi Arabia regarding the predictors of medi-
cation adherence and blood pressure control [45]. Previous
studies reported conflicting findings regarding the re-
lationship between the number of prescriptions and the
adherence level. Another Saudi Arabian study found that
patients with chronic illnesses, several prescriptions, and
complex regimens were more likely to have better medi-
cation adherence level [12]. By contrast, numerous studies
have demonstrated that polypharmacy significantly con-
tributes to medication nonadherence. By reducing the
number of prescribed medications and simplifying the
management strategy, patient adherence could be improved
[13, 18, 54, 55].

4.4. Reasons for Nonadherence. This study additionally ex-
plored the reasons for nonadherence among older adult
patients in Madinah city. The results highlighted that the
most common reason for medication nonadherence was
forgetfulness, followed by feeling well, polypharmacy, and
subsequent avoidance of side effects. The last reported
reason was not wanting other people to see them take the
drug. These reasons were comparable with those reported by
Al-Asmari et al. who found that the main reasons for
medication nonadherence among cardiovascular disease
patients were not being at home at the appropriate time,
forgetfulness, subsequent avoidance of side effects, and
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frequent medication changes [29]. Alsolami et al. conducted
a study in Saudi Arabia and found that polypharmacy was
the primary reason for medication nonadherence, followed
by forgetfulness among patients with chronic disease [13].
Another study discussed the factors affecting the adherence
to antihypertensive medications in Saudi Arabia. They re-
ported that the primary reason for nonadherence to the
antihypertensive medications was their conviction that
taking such medication was harmful, since it had a negative
impact on their health [45]. An important finding of the
current study is the variations in the reasons for medication
nonadherence across sex. Forgetfulness, polypharmacy, fear
of adverse effects, and feeling well were more likely to occur
among women. This result highlights the gender-based
differences in the factors of medication nonadherence in
the older adult population.

Adherence to the medications is crucial, especially in the
older adult population, to optimize clinical outcomes. The
current results shed light on the prevalence of medication
adherence among the older adult population. Older women
and patients with advanced education levels are at a con-
siderable risk of nonadherence to their medication. The
varied reasons for nonadherence provided by the partici-
pants of the present study, as well as the findings of previous
studies, emphasize the need to improve patient education,
especially among those who were at risk of nonadherence to
their medications. Hence, healthcare providers, especially
pharmacists, should be knowledgeable about these reasons.
Furthermore, pharmacists play a significant role in imple-
menting medication adherence interventions that are tai-
lored to the needs of the community. Pharmacists should
direct patients’ education and intervention to minimize such
reasons (e.g., forgetfulness and concerns) and, consequently,
reduce the medication nonadherence rate. Accordingly,
different strategies should be utilized to enhance the med-
ication adherence among older adult patients: provision of
patient education according to the health literacy level,
application of medication adherence enhancement in-
terventions such as a pictogram and medication reminders,
and simplifying the medication regimen to once daily to
accommodate the patient needs. In addition, the results
highlight that older adult women are at considerable risk of
medication nonadherence. Therefore, female patients should
be encouraged to pick up their medication, discuss their
concerns, and obtain appropriate education.

This study had some limitations. Self-reporting was
applied to gather the data for this study, which raises the
possibility of social desirability and recall bias. In addition,
this was a cross-sectional study, and causality could not be
determined. Despite these limitations, the current study
focused on older adult patients in the region, which will
expand our understanding in this field, as only a few studies
have addressed the medication nonadherence among geri-
atric patients in Saudi Arabia. Therefore, an appropriate
understanding of this issue will provide a platform from
which necessary steps can be taken, especially by pharma-
cists, to create and implement interventions to address these
challenges. In addition, medication nonadherence is
a multidimensional behavior that is affected by various

factors. Further qualitative studies are required to address
the complexity of barriers to adherence.

5. Conclusion

Medication adherence is essential to optimize clinical out-
comes, particularly for older adults. The present findings
highlight the prevalence and reasons for medication non-
adherence among older adult population. A 68% non-
adherence rate was observed among patients, with gender
and education level significantly associated with non-
adherence. In addition, the main associated factors of
nonadherence were forgetfulness, feeling well, and taking
multiple medications. The study suggests the need for in-
terventions to improve medication adherence and health
outcomes among older Saudi patients, considering their
demographic and medication characteristics. Longitudinal
studies are recommended for future validation.

Data Availability

Data used in this study are available from the corresponding
author upon request.

Conflicts of Interest

The authors declare that there are no conflicts of interest.

Acknowledgments

We would like to express our thanks to Ehdaa Awadh, Razan
Alwegaisi, Rahmah Azzouni, and Taibah University Pharm
D graduate students for their efforts in data collection re-
garding this research and their support which is really
appreciated.

References

[1] R. L. Cutler, F. Fernandez-Llimos, M. Frommer, C. Benrimoj,
and V. Garcia-Cardenas, “Economic impact of medication
non-adherence by disease groups: a systematic review,”
BM]J Open, vol. 8, no. 1, Article ID e016982, 2018.

L. Pasina, A. L. Brucato, C. Falcone et al., “Medication non-

adherence among elderly patients newly discharged and re-

ceiving polypharmacy,” Drugs ¢ Aging, vol. 31, no. 4,

pp. 283-289, 2014.

E. Sabaté and E. Sabaté, Adherence to Long-Term Therapies:

Evidence for Action, World Health Organization, Geneva,

Switzerland, 2003.

[4] A. T. Khoja, M. H. Aljawadi, S. A. Al-Shammari et al., “The
health of Saudi older adults; results from the Saudi National
Survey for Elderly Health (SNSEH) 2006-2015,” Saudi
Pharmaceutical Journal, vol. 26, no. 2, pp. 292-300, 2018.

[5] N. Saquib, J. Saquib, A. Alhadlag et al., “Chronic disease
prevalence among elderly Saudi men,” International Journal
of Health Sciences, vol. 11, no. 5, pp. 11-16, 2017.

[6] M. T. Brown and J. K. Bussell, “Medication adherence: WHO
cares?” Mayo Clinic Proceedings, vol. 86, no. 4, pp. 304-314,
2011.

[7] M. A.Fischer, M. R. Stedman, . Lii et al., “Primary medication
non-adherence: analysis of 195,930 electronic prescriptions,”

[2

[3



(8]

[9

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]
(20]

[21]

[22]

(23]

Journal of General Internal Medicine, vol. 25, no. 4,
pp. 284-290, 2010.

K. Kvarnstrom, A. Westerholm, M. Airaksinen, and H. Liira,
“Factors contributing to medication adherence in patients
with a chronic condition: a scoping review of qualitative
research,” Pharmaceutics, vol. 13, no. 7, p. 1100, 2021.

A. Smaje, M. Weston-Clark, R. Raj, M. Orlu, D. Davis, and
M. Rawle, “Factors associated with medication adherence in
older patients: a systematic review,” Aging Medicine (Milton),
vol. 1, no. 3, pp. 254-266, 2018.

C. M. Hughes, “Medication non-adherence in the elderly,”
Drugs and Aging, vol. 21, no. 12, pp. 793-811, 2004.

O. Mukhtar, J. Weinman, and S. H. Jackson, “Intentional non-
adherence to medications by older adults,” Drugs and Aging,
vol. 31, no. 3, pp. 149-157, 2014.

A. AlHewiti, “Adherence to long-term therapies and beliefs
about medications,” International Journal of Family Medicine,
vol. 2014, Article ID 479596, 8 pages, 2014.

K. Alosaimi, H. Alwafi, Y. Alhindi et al., “Medication ad-
herence among patients with chronic diseases in Saudi
Arabia,” International Journal of Environmental Research and
Public Health, vol. 19, no. 16, Article ID 10053, 2022.

M. Moradi-Lakeh, C. El Bcheraoui, F. Daoud et al., “Medi-
cation use for chronic health conditions among adults in
Saudi Arabia: findings from a national household survey,”
Pharmacoepidemiology and Drug Safety, vol. 25, no. 1,
pp. 73-81, 2016.

M. Y. Alhabib, T. S. Alhazmi, S. M. Alsaad, A. S. AlQahtani,
and A. A. Alnafisah, “Medication adherence among geriatric
patients with chronic diseases in Riyadh, Saudi Arabia,”
Patient Preference and Adherence, vol. 16, pp. 2021-2030,
2022.

M. K. Rasheed, A. K. M. Aljameely, and M. J. Alharbi,
“Medication adherence among diabetic and hypertensive
patients in Al-Qassim region of Saudi Arabia,” British Journal
of Pharmacy, vol. 1, no. 1, pp. 100-105, 2016.

K. Prabahar, M. A. Albalawi, L. Almani, and S. Alenizy,
“Assessment of medication adherence in patients with
chronic diseases in Tabuk, Kingdom of Saudi Arabia,” Journal
of Research in Pharmacy Practice, vol. 9, no. 4, pp. 196-201,
2020.

S.Kurdi, R. Albannay, Z. Alsinan, and A. Islam, “Evaluation of
medication adherence among patients with chronic diseases
in Saudi Arabia,” International Journal of Clinical Practice,
vol. 75, no. 7, Article ID e14253, 2021.

S. Census, “Population in broad age groups,” 2019, https://
portal.saudicensus.sa/portal/public/1/15/1006462type=T ABLE.
I. Raosoft, “Sample size calculation,” 2019, http://www.
raosoft.com/samplesize.html.

S. Kripalani, J. Risser, M. E. Gatti, and T. A. Jacobson,
“Development and evaluation of the Adherence to Refills and
Medications Scale (ARMS) among low-literacy patients with
chronic disease,” Value in Health, vol. 12, no. 1, pp. 118-123,
2009.

A. H. A. Al-Ganmi, S. Al-Fayyadh, M. B. H. Abd Alj,
A. M. Alotaibi, L. Gholizadeh, and L. Perry, “Medication
adherence and predictive factors in patients with cardiovas-
cular disease: a comparison study between Australia and
Iraq,” Collegian, vol. 26, no. 3, pp. 355-365, 2019.

A. Zidan, A. Awisu, M. S. El-Hajj, S. A. Al-Abdulla,
D. C. R. Figueroa, and N. Kheir, “Medication-related burden
among patients with chronic disease conditions: perspectives
of patients attending non-communicable disease clinics in

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

International Journal of Clinical Practice

a primary healthcare setting in Qatar,” Pharmacy, vol. 6, no. 3,
p. 85, 2018.

M. Ismail, M. El Nayal, P. Salameh, and S. Domiati, “Psy-
chometric evaluation of the adherence to refills and medi-
cations scale (arms) among adults patients with chronic
disease: the Lebanese version,” Beirut Arab University Jour-
nal-Society, Culture and Human Behavior, vol. 3, no. 2, p. 5,
2022.

G. Alammari, H. Alhazzani, N. AlRajhi et al., “Validation of
an Arabic version of the adherence to refills and medications
scale (ARMS),” Healthcare (Basel), vol. 9, no. 11, p. 1430, 2021.
A. Momirovic, M. Ganza, B. Culig, M. Leppee, and I. Prga,
“Psychometric properties of the Culig’s questionnaire,” Psy-
chiatria Danubina, vol. 28, no. 2, pp. 50-57, 2016.

]. Culig, “Patients’ adherence to prescribed medication,”
Journal of Applied Health Sciences, vol. 4, no. 1, pp. 7-14, 2018.
J. Culig and M. Leppée, “From Morisky to Hill-bone; self-
reports scales for measuring adherence to medication,”
Collegium Antropologicum, vol. 38, no. 1, pp. 55-62, 2014.
M. Aloufi, A. Al-Asmari, and K. S. Aljohani, “Prevalence and
predictors of medication adherence among adult cardiovas-
cular diseases patients in al-Madinah,” Saudi Journal for
Health Sciences, vol. 10, no. 3, pp. 178-184, 2021.

M. M. Al-Nozha, M. Abdullah, M. R. Arafah et al., “Hy-
pertension in Saudi Arabia,” Saudi Medical Journal, vol. 28,
no. 1, p. 77, 2007.

A.H. Lavan and P. Gallagher, “Predicting risk of adverse drug
reactions in older adults,” Therapeutic Advances in Drug
Safety, vol. 7, no. 1, pp. 11-22, 2016.

A. F. Yap, T. Thirumoorthy, and Y. H. Kwan, “Systematic
review of the barriers affecting medication adherence in older
adults,” Geriatrics and Gerontology International, vol. 16,
no. 10, pp. 1093-1101, 2016.

K. Srivastava, A. Arora, A. Kataria, J. C. Cappelleri,
A. Sadosky, and A. M. Peterson, “Impact of reducing dosing
frequency on adherence to oral therapies: a literature review
and meta-analysis,” Patient Preference and Adherence, vol. 7,
pp. 419-434, 2013.

K. AlQarni, E. A. AlQarni, A. A. Naqvi et al., “Assessment of
medication adherence in Saudi patients with Type II diabetes
mellitus in Khobar City, Saudi Arabia,” Frontiers in Phar-
macology, vol. 10, p. 1306, 2019.

A. M. Tourkmani, H. I. Al Khashan, M. A. AlBabtain, T.J. Al
Harbi, H. B. Al Qahatani, and A. Bakhiet, “Medication ad-
herence among patients in a chronic disease clinic,” Saudi
Medical Journal, vol. 33, no. 12, pp. 1278-1284, 2012.

R. Shruthi, R. Jyothi, H. Pundarikaksha, G. Nagesh, and
T. Tushar, “A study of medication compliance in geriatric
patients with chronic illnesses at a tertiary care hospital,”
Journal of Clinical and Diagnostic Research: Journal of Clinical
and Diagnostic Research, vol. 10, no. 12, pp. FC40-FC43, 2016.
J. Boucquemont, A. L. Pai, V. R. Dharnidharka, D. Hebert,
S. L. Furth, and B. Foster, “Gender differences in medication
adherence among adolescent and young adult kidney trans-
plant recipients,” Transplantation, vol. 103, no. 4, pp. 798-806,
2019.

A. A. Salih and R. M. Ismail, “Elderly patients’ adherence,
knowledge and belief to medications in primary healthcare
centers in Baghdad,” Saudi Journal of Medicine, vol. 7, no. 1,
pp. 4-14, 2022.

N. Masnoon, S. Shakib, L. Kalisch-Ellett, and G. E. Caughey,
“What is polypharmacy? A systematic review of definitions,”
BMC Geriatrics, vol. 17, pp. 230-310, 2017.


https://portal.saudicensus.sa/portal/public/1/15/100646?type=TABLE
https://portal.saudicensus.sa/portal/public/1/15/100646?type=TABLE
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html

International Journal of Clinical Practice

(40]

(41]

(42]

(43]

[44]

(45]

[46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

H. Mahmoodi, F. Jalalizad Nahand, A. Shaghaghi,
S. Shooshtari, M. A. Jafarabadi, and H. Allahverdipour,
“Gender based cognitive determinants of medication ad-
herence in older adults with chronic conditions,” Patient
Preference and Adherence, vol. 13, pp. 1733-1744, 2019.

M. Manteuffel, S. Williams, W. Chen, R. R. Verbrugge,
D. G. Pittman, and A. Steinkellner, “Influence of patient sex
and gender on medication use, adherence, and prescribing
alignment with guidelines,” Journal of Women’s Health,
vol. 23, no. 2, pp. 112-119, 2014.

I. Zucker and B. J. Prendergast, “Sex differences in phar-
macokinetics predict adverse drug reactions in women,” Bi-
ology of Sex Differences, vol. 11, pp. 32-14, 2020.

E. Cucchi, A. Brucato, M. Sottocorno et al., “Medication non-
adherence among elderly patients newly discharged and re-
ceiving polypharmacy,” Drugs and Aging, vol. 31, no. 4,
pp. 283-289, 2014.

M. Algameel, “Patterns of medication use and adherence to
medications among residents in the elderly homes,” Pakistan
Journal of Medical Sciences, vol. 36, no. 4, pp. 729-734, 2020.
S. M. Khayyat, S. M. S. Khayyat, R. S. Hyat Alhazmi,
M. M. Mohamed, and M. Abdul Hadi, “Predictors of med-
ication adherence and blood pressure control among Saudi
hypertensive patients attending primary care clinics: a cross-
sectional study,” PLoS One, vol. 12, no. 1, Article ID e0171255,
2017.

P. Vijayakumar, S. Punnapurath, P. L. Platty, S. Krishna, and
T. Thomas, “A study of medication compliance in geriatric
patients with chronic illness,” Journal of Family Medicine and
Primary Care, vol. 10, no. 4, p. 1644, 2021.

A. Abbas, H. Nasir, A. Zehra, A. Noor, F. A. Jabbar, and
B. Siddqui, “Assessment of depression as comorbidity in
diabetes mellitus patients using beck depression inventory II
(BDI II) scale,” Journal of Young Pharmacists, vol. 7, no. 3,
pp. 206-216, 2015.

A. Yahaya, M. Hassali, A. Awaisu, and A. Shafie, “Factors
associated with warfarin therapy knowledge and anti-
coagulation control among patients attending a warfarin
clinic in Malaysia,” Journal of Clinical and Diagnostic Re-
search, vol. 3, no. 4, pp. 1663-1670, 2009.

J. Braverman and J. Dedier, “Predictors of medication ad-
herence for African American patients diagnosed with hy-
pertension,” Ethnicity and Disease, vol. 19, no. 4, pp. 396-400,
2009.

E. Unni and O. O. Shiyanbola, “Clustering medication ad-
herence behavior based on beliefs in medicines and illness
perceptions in patients taking asthma maintenance medica-
tions,” Current Medical Research and Opinion, vol. 32, no. 1,
pp. 113-121, 2016.

H.T.N.Sen, T. T. T. Linh, and D. T. K. Trang, “Factors related
to treatment compliance among patients with heart failure,”
Ramathibodi Medical Journal, vol. 43, no. 2, pp. 30-40, 2020.
A. Q. Al Bawab, W. Al-Qerem, O. Abusara, N. Alkhatib,
M. Mansour, and R. Horne, “What are the factors associated
with nonadherence to medications in patients with chronic
diseases?” Healthcare (Basel), vol. 9, no. 9, p. 1237, 2021.

V. Shafipour, S. Amininasab, H. Lolaty, and M. Moosazadeh,
“Medication adherence and its predictors among patients
with heart failure,” Nursing and Midwifery Studies, vol. 7,
no. 2, p. 81, 2018.

[54] A. Ramli, N. S. Ahmad, and T. Paraidathathu, “Medication

adherence among hypertensive patients of primary health
clinics in Malaysia,” Patient Preference and Adherence, vol. 6,
pp. 613-622, 2012.

[55] M. Yassine, A. Al-Hajje, S. Awada et al, “Evaluation of

medication adherence in Lebanese hypertensive patients,”
Journal of Epidemiology and Global Health, vol. 6, no. 3,
pp. 157-167, 2015.





