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Background: Medication non-adherence is a common and significant public health problem, especially among the geriatric population.
This study’s objective was to measure medication adherence and associated factors among geriatric patients with chronic diseases.
Methods: A cross-sectional study targeted outpatient geriatrics who suffer from chronic diseases at King Saud University Medical
City (KSUMC), Riyadh, Saudi Arabia. Telephone interviews were utilized to collect data from participants using a structured
questionnaire and the GMAS validated instrument scale (General Medication Adherence Scale) intended to measure important
determinants impacting adherence: patient behaviour, cost, comorbidity, and pill burden.

Results: A total of 422 patients were assessed for medication adherence. The Mean overall score for GMAS was 29.9+3.1 out of 33.
(64.9%) of the patients had a high level of medication adherence. The patients had a high adherence on the domain of patient behavior
related non-adherence (PBNA) (13.5£1.9) out of 15, a high adherence on the domain of additional disease and pill burden (ADPB)
(11.2+1.4) out of 12, and good to high adherence on the cost-related non-adherence (CRNA) (5.25£1.1) out of 6.

Conclusion: The geriatric population with chronic diseases in our study had a good level of adherence to medication if compared
with other international figures. To promote better medication adherence, patients must have a good understanding of their disease and
strong beliefs about the medications prescribed.

Keywords: frailty, older patients, hospitalized, prevalence, Saudi Arabia

Introduction
Worldwide, the geriatric population aged more than 60 years tends to be increasing significantly. The number will be
expanding from 1 billion in 2019 to 21 billion by 2050."

In Saudi Arabia, the most recent elderly survey by General Authority for Statistics revealed that the elderly represents
4.19% of the total Saudi population,” and are estimated to reach 18.4% by 2050.

Population ageing has its consequences, including health-related issues such as multimorbidity of chronic diseases.
Most common preventable chronic diseases in Saudi Arabia related to lifestyle and strongly correlated with ageing are
hypertension, diabetes type 2, dyslipidemia and obesity." Multimorbidity of chronic diseases refers to the coexistence of
two or more chronic conditions present for more than one year.* Chronic conditions in the elderly have been paralleled
with increasing healthcare costs and utilization,” polypharmacy, and medication non-adherence.’®

Medication non-adherence is a common and significant public health issue. A previous study has shown that up to
50% of patients with chronic diseases do not take their medication as prescribed.” This suboptimal adherence can worsen
medical conditions, reduce the quality of life, and increase mortality and morbidity.® In older patients, the magnitude of
the problem is even greater. It is estimated that around 10% of geriatrics hospitalizations are due to medication non-
adherence,’ and the rate of non-adherence in older adults as high as 75%.'° The World Health Organization (WHO) has
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identified multifactorial determinants that influence adherence, categorizing them into five dimensions: patient-related
factors, socioeconomic factors, therapy-related factors, condition-related factors, health care team, and system-related
factors.® Further studies show that the most influencing barriers found between the elderly were beliefs about treatment
necessity, regimens complexity, and concerns regarding potential side effects.”

Assessment of the patients’ compliance with the treatment regimen is crucial. However, there is no standard method
for assessing medication adherence. Self-reported medication adherence questionnaires are one of the acceptable tools."'
In Saudi Arabia, Morisky’s Medication Adherence Scale (MMAS) and General Medication Adherence Scale (GMAS)
are common validated instruments used for assessing medication adherence.'> GMAS is considered more sensitive,
specific, and accurate than MMAS."?

Despite the magnitude of non-adherence in geriatrics, the problem is yet overlooked, and to the extent of our
knowledge, no previous study has surveyed the adherence among elderly patients in Saudi Arabia. Therefore, this study
aims to measure medication adherence level among geriatric population with chronic diseases and to assess the
associated factors among this group in Saudi Arabia.

Materials and Methods
Design and Setting

A cross-sectional study targeted outpatient geriatric population who suffered from chronic disease and visited the clinics
at King Saud University Medical City (KSUMC), Riyadh, Saudi Arabia.

Sample Size and Study Population

The sample size was calculated, assuming 50% prevalence, 95% confidence interval (CI), and 5% margin of error. Based on
this, 422 patients were required for the study. A random sampling technique was utilized to select study participants from
a list of elderly patients following up in the outpatient clinics at KSUMC. Patients were recruited according to the following
criteria: aged 60 years and above, having one or more of the following diseases (Diabetes: Haemoglobin Alc above 6.5%;
Hypertension: blood pressure readings above 140/90; Dyslipidaemia: use of any statin for dyslipidemia and obesity: BMI
above 24.9 kg/m?) for more than one year, having visited a clinic at least twice, taking at least one medication for chronic
disease, and able to communicate in Arabic. The following exclusion criteria were used to reject interviewees: the patient
who has diseases that may affect their ability to answer the study questionnaire—including cognitive impairment, dementia,
psychiatric disorders, hearing or vision loss, severe comorbidity, palliative care for any malignancy—and bedridden patients
on nasogastric or percutaneous endoscopic gastrostomy feeding or refuse to participate.

All patients provided written informed consent, and the study was conducted in accordance with the 1964 Declaration
of Helsinki and its later amendments or comparable ethical standards. Ethical approval was obtained from the
Institutional Review Board (IRB) at KSUMC, reference (No. 20/0529/IRB). The data collection sheet was strictly
observed to ensure participants’ confidentiality throughout the study using the anonymous unique serial number for each
subject. Furthermore, the analysis was encrypted and carried out anonymously.

Instrument

The GMAS is a novel, self-reporting adherence instrument recently translated and validated in Saudi patients with
chronic diseases. This scale intended to measure three important determinants impacting adherence: patient behaviour,
cost, comorbidity, and pill burden.'® It consists of 11 questions, each containing four possible options. The total score
ranges from —0-33, a higher score indicating a high adherence level. The final score is stratified into five groups; high
(30-33), good (27-29), partial (17-26), low (11-16), and poor (<10). Prior to conducting this study, permission to use the
tool was obtained."*

Data Collection
All participants provided a written informed consent after their clinic visits and if he/she agreed to participate in the
research then a telephone interviews were utilized to collect data from participants because of COVID-19 precaution
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measures. The purposes of the study were explained to participants. Those who agreed to participate were asked to
complete the questionnaire. The questionnaire was divided into three sections. Participants’ demographic characteristics
were covered in section one, while patient’ health status variables, including Body Mass Index (BMI), blood pressure
(BP), haemoglobin Alc, and complete lipid panel, were covered in section two, which was calculated using electronic
medical records. Results assessed medication adherence as the outcome variable using GMAS. The interviews were
facilitated by three research team members and lasted approximately 10—15 minutes.

Statistical Analysis

The study used the Statistical Package of Social Sciences (SPSS) (v. 26.0 IBM Corp.) to process the data gathered in this
study. The normal distribution of the data was ensured before using the parametric tests. The Kolmogorov Smirnov test
revealed a K-S value of (0.498) and The Shapiro—Wilk test revealed a significance value of 0.168. Therefore, parametric
tests were used to analyze the data gathered in this study. Descriptive statistics were used to analyze the participants’
socio-demographic and clinical characteristics. Moreover, descriptive statistics (Means and standard deviations) were
used to determine the medication adherence score on the GMAS scale used in this study. In additional Simple linear
regression analysis was used to determine the predictors of medication adherence among the enrolled patients. Moreover,
Independent samples #-test and ANOVA test were used to identify any significant statistical differences in medication
adherence based on the patients’ socio-demographic or clinical characteristics.

Results

Participants’ Characteristics

Total of 422 patients participated in this study. Table 1 shows the sociodemographic characteristics of the study
participants. The mean age was 69.7+6.8 years. Most of the patients were females (56.2%), married (77.3%), living
with their families (95.3%), in the Riyadh area (88.9%), and had obtained school education (33.6%). The majority of the

Table | Participants’ Sociodemographic Characteristics. (N= 422)

Characteristic Categories M (SD) N (%)
Age 69.7 (6.8)
Gender Female 237 (56.2)
Male 185 (43.8)
Social Status Single 4 (0.9)
Married 326 (77.3)
Widowed 78 (18.5)
Divorced 14 (3.3)
Living status With family 402 (95.3)
Alone 20 (4.7)
Living Area In Riyadh 375 (88.9)
Rural or far from the hospital 100km 47 (11.1)
Educational level llliterate 118 (28)
Read and write/ some education 47 (11.1)
School education 142 (33.6)
Post-secondary diploma 19 (4.5)
University education or higher 96 (22.7)
Currently working Yes 29 (6.9)
No 393 (93.1)
(Continued)
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Table | (Continued).

Characteristic Categories M (SD) N (%)

Monthly income Less than 5000 SAR 148 (35.1)
5000 — less than10000SAR 90 (21.3)
10,000 — less than|5000SAR 71 (16.8)
15,000-20,000 SAR 26 (6.2)
More than20000SAR 31 (7.3)
| prefer not to say 56 (13.3)

Smoker Yes 15 (3.6)
No 376 (89.1)
Previously 31 (7.3)

Abbreviations: M, mean; N, number; SD, standard deviation.

patients were retired (93.1%) and had a monthly income (<SAR 5000) (35.1%). In addition, it was found that about
95.3% (n=402) of the study participants were living with their families, whereas 4.7% (n=20) were living alone.

Table 2 showed the clinical characteristics of the participants. The average number of patients with chronic diseases
in this study was (4.3+1.6). %). Dyslipidemia was the highest chronic condition because we considered dyslipidemia in
any patient on statin. Hypertension (HTN) was the second most common chronic disease reported in the study sample
(83%), followed by diabetes mellitus (DM) (81.8%) Also, the average number of medications taken by the patients was
(6.843.0), and the daily frequency was (2.7+0.95). Most of the patients were taking their medications by themselves
(88.4%) (Table 2).

Table 2 Participants’ Clinical Characteristics

Characteristic Variables M (SD) N (%)
Number of chronic diseases 4.3 (1.6)
Chronic diseases variables Dyslipidemia 361 (85.5)
Hypertension (HTN) 350 (83)
Diabetes mellitus (DM) 345 (81.8)
Obesity 176 (41.7)
Hypothyroid 78 (18.5)
Asthma 66 (15.6)
GERD 60 (14.2)
Cardiac disease 74 (17.5)
Osteoarthritis 111 (26.3)
Osteoporosis 81 (19.2)
Other 216 (51.2)
HbAIc 7.73 (3.97)
Total cholesterol 4.14 (0.87)
HDL 4.60 (15.2)
LDL 2.84 (9.06)
Triglycerides 1.48 (0.78)
Systolic BP 137.4
(18.3)
Diastolic BP 74.1 (9.9)
BMI 30.9 (10.5)
Number of medications taken/day 6.8 (3.0)
(Continued)
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Table 2 (Continued).

Characteristic Variables M (SD) N (%)
Frequency of all medications/day 2.7 (0.95)
Method of taking medications Tablet 421 (99.7)
Drops 99 (23.5)
Injection 132 31.3)
Inhaler 54 (12.8)
Capsule 18 (4.3)
Cream 75 (17.8)
Patches 9 (2.1)
All medications are taken by Prescription 351 (83.2)
Without doctor’s 3(0.7)
prescription
Both 68 (l6.1)
When did you start taking treatment 2 — less than 5 years 13 3.1)
5 years or more 409 (96.9)
Who is providing your medication By myself 373 (88.4)
A family member/caregiver 29 (6.9)
Both 20 (4.7)
Cost of your medication Considered expensive 283 (67.1)
Considered cheap 48 (11.4)
Other 91 (21.6)
Have you had COVID-19 Yes 45 (10.7)
No 377 (89.3)
Has the COVID-19 pandemic affected your drug Yes 47 (11.1)
compliance No 375 (88.9)
Have you taken the COVID-19 vaccine Yes 195 (46.2)
No 179 (42.4)
Applied, but waiting 42 (10)
Other 6 (1.4)

Abbreviations: M, mean; N, number; SD, standard deviation.

Medication Adherence Among the Study Participants

The results in (Figure 1) represent the medication adherence level, most of the patients in this study had high adherence
levels (64.9%), while 21.3% had good adherence. Some patients (13.3%) were partially adherent, and a few 0.5% had
a low level of adherence, and (Table 3) shows the level of medication adherence according to GMAS constructs.

A generalized linear model was calculated to predict medication adherence based on patients’ demographic and
clinical characteristics. A significant regression equation was found (F (9,412) =1.961, p<0.05), with an R2 of 0.203
(Tables 4 and 5). The simple linear regression model indicated that smoking status is a significant predictor of medication
adherence among the enrolled patients, b=—0.118, t=—2.397, p=0.017 (Table 6).

An independent sample #-test was conducted to explore the significant statistical differences in medication adherence
between the study participants. The test showed significant statistical differences in medication adherence between males
(30.26+2.93) and females (29.66+3.23), t = 1.964, p=0.05. Moreover, the results showed significant statistical differences
in the medications adherence between working patients (31.10+2.59) and patients retired (29.8443.13), t =2.113, p=0.035
(see Table 7).
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Level of Medication Adherence

64.9%

21.3%

13.3%

0.5%

mHigh adherence  ® Good adherence Partial adherence Low adherence

Figure | Level of medication adherence.

A one-way analysis of variance (One-Way ANOVA) was conducted to determine the influence of independent
variables (social status, educational level, monthly income, smoking status, using medications with or without
prescription, year of starting to take medications, who are providing medications, cost of medications, and
COVID-19 vaccination. The results showed that there were significant statistical differences in medication adherence
referred to the variable (who is providing medication) at a significance level of p<0.05 for the three conditions [F (2,
418) =7.317, p=0.001]. Moreover, there were significant statistical differences in medication adherence referred to the
variable (cost of medication) at a significance level of p<0.05 for the three conditions [F (2, 419) =5.230, p=0.006]
(Table 8).

Table 3 GMAS Constructs Scores

Domain Score (M1SD) Level of Adherence
Patient behavior related non-adherence (PBNA) 13.5%1.9 High adherence
Additional disease and pill burden (ADPB) 11.2+1.4 High adherence
Cost related non-adherence (CRNA) 5.25%1.1 Good-high adherence
Total overall score (GMAS-11) 29.9+3.1 High adherence

Abbreviations: M, Mean; SD, Standard Deviation.

Table 4 Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate

| 0.203* 0.041 0.020 3.08380

Note: *Predictors: (Constant) smoking status, employment status, living area, living situation, age, gender, monthly income, social status,
education level.

Table 5 ANOVA Test for Dependent Variable: GMASI |

Model Sum of Squares df Mean Square F Sig.
| Regression 167.824 9 18.647 1.961 0.042*
Residual 3918.043 412 9.510
Total 4085.867 421

Note: *Predictors: (Constant) smoking status, employment status, living area, living situation, age, gender, monthly income, social status,
education level.
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Table 6 Coefficients for Dependent Variable: GMASI |

Model Unstandardized Coefficients | Standardized Coefficients t Sig.
B Std. Error Beta
(Constant) 35.139 2.521 13.937 0.000
Age —0.014 0.023 —0.030 —0.592 0.554
Gender —0.340 0.357 —0.054 —0.954 0.341
Social status —0.478 0.324 —0.080 —1.476 0.141
Living situation 0.284 0.731 0.019 0.388 0.699
Living area 0.257 0.491 0.026 0.524 0.601
Education level 0.111 0.118 0.056 0.940 0.348
Employment status —0.875 0.617 —0.071 —1.419 0.157
Monthly income 0.042 0.092 0.024 0.457 0.648
Smoking status —0.975 0.407 —-0.118 -2.397 0.017*

Note: *p-value significant level <0.5.

Table 7 Independent Samples t-Test for the Differences in Medication Adherence

Variable Categories N Mean SD t-value P-value

Gender Male 185 30.26 293 1.964 0.05*
Female 237 | 29.66 323

Living situation With a family 402 29.93 3.04 0.189 0.850
Alone 20 29.80 4.36

Living area In Riyadh 375 29.92 3.14 —0.166 0.868
Rural or far from the hospital 100 km 47 30.00 2.90

Employment status Employee 29 31.10 2.59 2.113 0.035%
Unemployed or retired 393 29.84 3.13

Have you had COVID-19 | Yes 45 30.11 358 | 0415 0.679
No 377 | 299 3.05

Note: *p-value significant level <0.5.
Abbreviations: N, number; SD, standard deviation.

Discussion

Medication adherence is a critical element in treating chronic diseases, and non-adherence among elderly patients is an
issue facing health care providers. Previous studies report that measuring adherence and patient compliance is quite
difficult and is patient-dependent most of the time."> '® Hence, this study aimed to assess medication adherence among
elderly chronic disease patients in Saudi Arabia and factors influencing their medication adherence. We found that 64.9%
of participants had a high level of medication adherence, 21.3% had a good level of adherence, 13.3% had a partial level
of adherence, and 0.5% had a low level of adherence. These findings rates are higher than those in previous studies that
used different medication adherence assessment tools.'”?° One similar study in Saudi Arabia used the same tool to assess
diabetic patients, reporting that a third of patients were (highly adherent 35.8%), (22.6% were good), (34.9% were
partial), and (4.7% of patients had low medication adherence).’ The high level of adherence in this study might have

been related to populations’ age (69.7+6.8); another study in Saudi Arabia founds a positive correlation between the level
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Table 8 One Way ANOVA Test for the Differences in Medication Adherence

Variable Sum of Squares | Sum of Squares | df Mean Square | F P-value

Social status Between groups 51.105 3 17.035 1.765 | 0.153
Within groups 4034.762 418 | 9.653

Educational level Between groups 58.169 4 14.542 1.506 | 0.200
Within groups 4027.698 417 | 9.659

Monthly income Between groups 49.568 5 9914 1.022 | 0.404
Within groups 4036.300 416 | 9.703

Smoking Between groups 43.810 3 14.603 1.510 | 0.211
Within groups 4042.058 418 | 9.670

Using medications w/wo prescriptions | Between groups 4.692 2 2.346 0.241 | 0.786
Within groups 4081.175 419 | 9.740

Who is providing medication Between groups 137.879 2 68.939 7.317 | 0.001%*
Within groups 3947.989 419 | 9422

Cost of medication Between groups 99.518 2 49.759 5.230 | 0.006*
Within groups 3986.349 419 | 9.514

COVID-19 vaccination Between groups 60.924 3 20.308 2.109 | 0.098
Within groups 4024.943 418 | 9.629

Note: *p-value significant level <0.5.

of adherence and age, high rates of adherence in patients aged 60 years and above.?? Furthermore, one factor that might
have contributed to this finding was that we used validated Arabic translation questionnaires to ensure participants clearly
understood the questions.'?

Although a few of enrolled participants were smokers in this study, however, smoking was found to be a significant
predictor of medication adherence (P = 0.017), this finding was also reported by other similar studies.*> Gender showed
a statistically significant correlation, where males were more adherent than females. However, in general, the effect of gender
on the rate of adherence to medication in other research studies is contradictory. Some researchers found that female patients
have better adherence.”® While other studies could not find a relationship between gender and adherence to medication.**

Family support plays a beneficial role in the treatment and medication adherence.” In this study, we asked the
patients if they take medications by themselves or with the assistance of family members. The results show a significant
correlation between family help in giving medication and the level of adherence (P=0.001). Similar findings were also
noticed in different studies.?%*

One of the factors that may determine the affordability for the health care services and medication adherence is the
financial status of the study subjects or their family and health insurance coverage. However, in this study, the monthly
income had no statistically significant difference in the different levels of adherence (p= 0.404). This finding may be
because patients usually do not need to pay for their medications in government hospitals. However, there was
a significant correlation between medication cost consideration and the level of adherence in this study (P=0.006).

The education level may play a positive role in improving medication adherence by understanding the nature of their
disease and the importance of treatment. However, this study failed to show the correlation between educational status
and medication adherence (0.200). Otherwise, other studies have shown a positive correlation between educational status
and adherence level "%

Although few patients were employed in this study group, there was a significant positive correlation with adherence.
Similar positive correlations were found in some previous studies.”’*° However, the impact of employment status

showed inconsistent results and thus, was mostly uncertain.”*
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This study was implemented during the COVID-19 pandemic and how it has strongly impacted the whole world in
various dimensions, including the rising mortality risk in older patients with chronic diseases.*'** Therefore, we asked
patients if the pandemic positively or negatively impacted their medication adherence; the results showed no statistically
significant association with medication adherence.

In this study, several limitations have been recognized. The first is the small sample size. Second, during data
collection, some patients gave typical answers because they feared stopping drug provision from the hospital for non-
adherence. Finally, participants were interviewed by telephone calls, which may affect the understanding in elderly
patients, and it would be better to use personal interviews if the COVID-19 precautionary measures are elevated. Also,
this is cross-sectional study and should not be generalized for the entire Saudi geriatric population because this study was
conducted in an academic tertiary hospital which may be why most of the participants are adherent to their medication as
most of them are retired academic staff.

Conclusion

A high level of adherence to medication was found among the geriatric population with chronic diseases in our study.
However, this cannot be generalized to all geriatric population in Saudi Arabia. In addition, on the basis of the associated
factors, an educational program for healthcare professions in primary care clinics should be developed and modified to deliver
an appropriate message for the assessment of adherence to medication and address the associated factors. We recommend that
researchers use more than one assessment tool, subjective and objective measurement, to better assess medication adherence
levels among geriatric populations and understand factors that may trigger non-adherence in this group.
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