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ABSTRACT 
 
 

In 2022, Malaysia has become an ageing nation, where older adults make up about 7.3% 
of the national population. Older adults constitute the majority of medicine consumers. 
However, there is a scarcity of research examining the factors influencing medication 
non-adherence among the Malaysian older adults. This research aimed to explore the 
association between medication regimen complexity (MRC), treatment satisfaction and 
medication adherence within this population. A cross-sectional study was conducted in 
the outpatient settings of Sultan Ahmad Shah Medical Centre@IIUM, from February to 
September 2023. The study utilised three assessment tools: Medication Regimen 
Complexity Index (MRCI), Malay Treatment Satisfaction for Medication Version II 
(M-TSQM v.II), and Malaysia Medication Adherence Assessment Tool (MyMAAT). 
The research applied multivariate linear and logistic regression models to determine the 
predictors of MRC, treatment satisfaction and medication adherence. Additionally, 
mediation analysis was implemented to assess the mediating role of treatment 
satisfaction for the association between MRC and non-adherence. Initially, a cross-
cultural adaptation of M-TSQM v.II was conducted and it included translation, 
validation, and reliability testing of the questionnaire. For the cross-cultural adaptation 
of M-TSQM v.II, the study achieved excellent content validity, with high scores for 
"Relevance" and good scores for "Clarity". Reliability testing of constructs 
demonstrated good internal consistency, with all Cronbach's α values of each domain 
exceeding 0.7. Convergent validity was established with Average Variance Extracted 
(AVE) values of ≥0.5 for every construct. Construct validity, assessed through 
confirmatory factor analysis (CFA), indicated a robust model fit with favourable fitness 
indexes. M-TSQM v.II is valid, reliable and psychometrically sound for the Malaysian 
older adult population. The study included 429 patients with a mean age of 71.98 ± 5.5, 
and 51.0% (n=217) were non-adherent to their medications. The average total score for 
MRC was 17.38 ± 7.07, while overall treatment satisfaction, assessed across four 
domains in TSQM v.II (Effectiveness, Side Effects, Convenience, and General 
Satisfaction), scored an average of 73.91 ± 15.23. Multivariate logistic regression 
analysis identified four significant determinants associated with non-adherence: MRC, 
overall treatment satisfaction, partially self-managed medication, and fully managed 
medication by caregivers. Furthermore, multivariate linear regression analysis revealed 
three significant determinants influencing treatment satisfaction: MRC, Charlson 
Comorbidity Index (CCI), and self-managed medication. Additionally, a mediation 
analysis unveiled the partial mediating role of treatment satisfaction in the association 
between MRC and non-adherence. In conclusion, the leading factors contributing to 
non-adherence among Malaysian older adult have been identified in this study, which 
signifies the greater need for evaluation of regimen simplification, the patient-centred 
approach based on their satisfaction and involvement of caregivers in medication 
management to strengthen geriatric healthcare system in Malaysia. 
 
  



 

iii 
 

 

 ملخص البحث 
Abstract in Arabic 

 
%  7.3، وصلت ماليز� بالفعل إلى مرتبة الدولة المتقدمة في السن، حيث تشكل حوالي  2022في عام  

ذلك، هناك ندرة في الأبحاث التي تدرس العوامل المؤثرة على عدم الالتزام بالأدوية من سكان الدولة. ومع 
)، MRCبين كبار السن الماليزيين. يهدف هذا البحث إلى استكشاف العلاقة بين تعقيد نظام الدواء (

العيادات   في  مقطعية  دراسة  إجراء  السكان.تم  من  الفئة  هذه  بين  بالأدوية  والالتزام  العلاج  عن  والرضا 
أغسطس   إلى  فبراير  الفترة من  ماليز�، في  تعليمي في باهانج،  لمستشفى  استخدمت 2023الخارجية   .

ورضا العلاج باللغة الماليزية للإصدار   (MRCI) ، الدراسة ثلاث أدوات تقييم: مؤشر تعقيد نظام الدواء
طبق البحث MyMAAT) ، وأداة تقييم الالتزام بالأدوية الماليزية ((M -TSQM v.II) الثاني  

نماذج الانحدار الخطي واللوجستي متعددة المتغيرات لتحديد تنبؤات الرضا عن العلاج والالتزام بالأدوية. 
وعدم  MRC بالإضافة إلى ذلك، تم تنفيذ تحليل الوساطة لتقييم دور الوساطة لرضا العلاج للارتباط بين  

وشمل الترجمة والتحقق واختبار   M-TSQM v.IIالالتزام.في البداية، تم إجراء تعديل عبر الثقافات لـ 
% (العدد =  51.0، و5.5±    71.98عمر  مريضاً بمتوسط    429موثوقية الاستبيان.شملت الدراسة  

، في  MRC 17.38 ± 7.07الدرجات الإجمالية لـ ) كانوا غير ملتزمين بأدويتهم.كان متوسط 217
(الفعالية   TSQM v.IIتقييمه عبر أربعة مجالات في    حين سجل الرضا العام عن العلاج، والذي تم

. حدد تحليل الانحدار اللوجستي  15.23±    73.91والآثار الجانبية والراحة والرضا العام)، متوسطاً قدره  
الالتزام:   بعدم  المتغيرات أربعة محددات مهمة مرتبطة   = MRC (AOR = 1.179، pمتعدد 

دارة ذاتيًا جزئيًا )، AOR = 0.847، p <0.001، والرضا العام عن العلاج ((0.002
ُ
الأدوية الم

)AOR = 2.675، p = 0.011) دارة بالكامل بواسطة مقدمي الرعاية
ُ
 = AOR)، والأدوية الم

8.436، p = 0.004 علاوة على ذلك، كشف تحليل الانحدار الخطي متعدد المتغيرات عن ثلاثة.(
 MRC (β = -1.395، p <0.001)، CCI (βمحددات مهمة تؤثر على الرضا عن العلاج:  

= -0.746، p = 0.009)) والأدوية المدارة ذاتيًا ،β = 5.554، p = 0.006  بالإضافة إلى .(
وعدم    MRCذلك، كشف تحليل الوساطة عن دور الوساطة الجزئي للرضا عن العلاج في العلاقة بين  

، حققت الدراسة صلاحية محتوى ممتازة، M-TSQM v.IIالالتزام.بالنسبة للتكيف بين الثقافات لـ  
) ودرجات  I-CVI = 1.00، S-CVI/UA = 1.00مع درجات عالية لـ "الملاءمة" (متوسط  

).أظهر اختبار موثوقية  (I-CVI = 0.88، S-CVI/UA = 0.45جيدة لـ "الوضوح" " (يعني  
قيم كرونباخ   جيدًا، حيث تجاوزت  داخليًا  اتساقاً  والآثار  E=) (0.84للفعالية   α 0.7 التركيبات   ،
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. تم إنشاء صلاحية  GS = 0.88)، والرضا العام (C = 0.87)، والراحة (SE =0.92)الجانبية (
 Cو  SE (0.82)و  E (0.74)لـ    50.5) البالغة .AVEالتباين المستخرج (متقاربة بقيم متوسط  

التأكيدية GS (0.78)و  (0.70) العوامل  تقييمها من خلال تحليل  التي تم  البناء،  .أشارت صلاحية 
)CFA  :إلى نموذج قوي يتناسب مع مؤشرات اللياقة الملائمة ،(χ2/df (<5.0) = 2.122، GFI 

(>0.9) = 0.969، RMSEA (<0.08) = 0.051و ،CFI (>0.9) = 0.988  يعتبر .
M-TSQM v.II  .إن   صالحاً وموثوقاً وسليمًا من الناحية النفسية لكبار السن الماليزيينMRC 

 MRCوالرضا عن العلاج وعدم قدرة المرضى على إدارة الأدوية هي العوامل المحددة لعدم الالتزام. تعد 
والأدوية التي تتم إدارتها ذاتيًا من العوامل المهمة التي تحدد رضا المريض. وأخيرا، توسط الرضا عن   CCIو

 العلاج جزئيا العلاقة بين مركز موارد المهاجرين وعدم الالتزام. 
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CHAPTER ONE 
 

INTRODUCTION 

 
 

1.1 BACKGROUND 

 

Malaysia has changed its status to be an ageing nation, as the population of 65 years 

and above has already reached approximately 7.3% in the last quarter of 2022 (Azuar, 

2022). According to the United Nations (2013), the country will be officially declared 

an ageing nation when the older adult population surpasses 7% of the total population. 

In addition, the declaration of this status attainment in Malaysia is earlier than what has 

been expected, as the nation is forecasted to reach this status in 2030. Moreover, the 

older adult population is projected to expand further over time, increasing to seven 

million (17.6%) out of Malaysia's estimated total population of 40 million people in 

2040 (Tey et al., 2016). The significant growth of the older adult population is mainly 

because of the increase in average life expectancy and the decrease in the mortality rate 

(Griffith et al., 2019).  

 

Due to this, the anticipated expenditure by the government will increase to cover 

the healthcare sector, with most older adults having numerous advanced diseases and 

complex healthcare requirements (Griffith et al., 2019). Also, this older adult population 

likely demonstrates a greater dependence and demand for healthcare services than the 

general population (Rowe, 2015). Moreover, cognitive and functional deterioration are 

frequent in this population (Thompson et al., 2016), with physiological and anatomical 

alterations in older adults influencing the pharmacokinetic and pharmacodynamic of the 

medications (Klotz, 2009; Reeve et al., 2015).  

 

Approximately 60% of older adult patients in Malaysia are non-adherence to 

medication (Chang et al., 2021). Medication non-adherence is the critical reason for 

treatment failure, where the treatment and clinical outcomes are not achieved 

(Baryakova et al., 2023). Other than that, non-adherence among the older adult 

population was reported to result in higher hospital readmissions, increased duration of 
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stay, reduced quality of life, poor clinical outcomes, and several unfavourable effects 

(Teo et al., 2015; Toh et al., 2014; Tsai et al., 2012). When older adult patients suffer 

from this condition, they are prone to receive overtreatment and even more medications 

prescribed (Baretella et al., 2023).  

 

Besides, the overall cost of returned and unused medication in the outpatient 

pharmacy department in a Malaysian hospital was high, at approximately RM100 per 

patient (Jamalud-Din et al., 2022). The estimated cost of non-adherence will exceed a 

few million ringgits per year. Hence, the non-adherence issue will cause a substantial 

financial burden in the long run, especially among the older adult population.  

 

Myriad factors contribute to medication non-adherence, such as patient-related, 

medication-related, physician-related, system-based and other factors (Yap et al., 2016). 

Specifically, medication-related factors include polypharmacy, medication regimen 

complexity, and modification in the regimen. While patient-related factors, 

demographics, treatment satisfaction, and patient behaviours could influence 

medication adherence. Wiffen et al. (2012) also proposed a similar concept, explaining 

that treatment satisfaction and medication regimen complexity are a few examples 

factors for non-adherence. Thus, our research's intended determinants for non-

adherence are the medication regimen complexity (MRC) and treatment satisfaction. 

 

The term "medication regimen complexity " has been defined in several ways. 

Previously, medication regimen complexity was known as a simple count of 

medications administered per patient (Ayele et al., 2019). However, the number of 

medications taken cannot quantify the complexity measure of the medication regimen, 

which also must describe the various routes of administration, dosage forms, dosing 

frequencies and additional medication instructions (Ayele et al., 2019). A study by 

George et al. (2004) quantified the medication regimen complexity and developed a 

scale for this purpose which is known as Medication Regimen Complexity Index 

(MRCI).  

 

Treatment satisfaction is interpreted as a patient-reported outcome measure 

(PROM), which is the total of the patient’s satisfaction with the perception and 

expectation of the treatment given. The patient will most likely be satisfied when the 
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treatment can fulfill the perception and expectation (Aljumah et al., 2014). This PROM 

can be attributed to any types of treatment such as therapy, procedures, advice on dietary 

and lifestyle, and medications (van Zuuren et al., 2021). However, this research will 

focus on the patient’s satisfaction with the medications. It has been demonstrated that 

treatment satisfaction is determined by the satisfaction of medication's effectiveness, 

the convenience of medication administration, and the presence of undesirable side 

effects and others (Aljumah et al., 2014). Collectively, treatment satisfaction could be 

one of the strong predictors that influence medication adherence. There is one notable 

study by Atkinson et al. (2004), where they developed a generic measurement tool able 

to evaluate the level of treatment satisfaction, known as the Treatment Satisfaction 

Questionnaire for Medication (TSQM). Later on, this generic measurement tool was 

improvised into TSQM version II by the same developer, in which some of the items 

were deleted, reworded and modified in order to produce a much more valid and reliable 

instrument (Atkinson et al., 2005). 

 

However, there is a lack of evidence concerning the association between 

medication regimen complexity, treatment satisfaction, and medication adherence 

altogether among Malaysian older adult patients. Because there has been an exponential 

rise in the ageing population, distinct clinical characteristics, and a high prevalence of 

chronic diseases, favouring the emergence of the complexity of pharmacotherapies, it 

is essential to explore this association (Ferreira et al., 2015).  

 

1.2 PROBLEM STATEMENT 

 

Medication regimen complexity, treatment satisfaction and medication adherence are 

three key factors that affect achieving the desired clinical outcomes in older adult 

patients. To the best of our knowledge, no study evaluated treatment satisfaction among 

older adults in Malaysia. Additionally, no validated tool in the Malay language can be 

used to assess patient’s treatment satisfaction. Studies on medication regimen 

complexity among Malaysian older adults focused only on patients with acute infections 

(Akhtar et al., 2021a; Akhtar et al., 2021b). No study has addressed this issue in older 

adults with stable chronic conditions. Furthermore, medication regimen complexity and 

treatment satisfaction are crucial determinants of medication adherence. Nevertheless, 
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there is no study that assessed the impact of these factors on medication adherence 

among Malaysian older adults.   

 

1.3 RESEARCH OBJECTIVES 

 

This study embarks on the following objectives: 

1.3.1 General Objective 

To explore the association between medication regimen complexity, treatment 

satisfaction, and medication adherence among Malaysian older adult outpatients 

in Sultan Ahmad Shah Medical Centre (SASMEC@IIUM) 

1.3.2 Specific Objective 

1.3.2.1 To translate and validate the Malay version of the Treatment 

Satisfaction Questionnaire for Medication Version II (TSQM v.II). 

1.3.2.2 To assess the treatment satisfaction among Malaysian older adult 

outpatients using a translated and validated Malay version of TSQM 

v.II. 

1.3.2.3 To evaluate the medication regimen complexity among Malaysian 

older adult outpatients using the Medication Regimen Complexity 

Index (MRCI). 

1.3.2.4 To determine non-adherence prevalence among Malaysian older 

adult outpatients using the Malaysia Medication Adherence 

Assessment Tool (MyMAAT). 

1.3.2.5 To assess the association of medication regimen complexity and 

other variables on medication adherence and treatment satisfaction 

using multivariate regression analysis. 

1.3.2.6 To determine the association between treatment satisfaction and 

other variables on medication adherence using multivariate 

regression analysis. 

1.3.2.7 To explore the direct and indirect effect of medication regimen 

complexity on medication adherence with treatment satisfaction as 

a mediator variable using mediation analysis. 
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1.4 RESEARCH QUESTIONS 

 
1.4.1 Can the TSQM tool be translated and validated into the Malay version and to 

be used among the Malay-speaking population?  

1.4.2 What is the level of treatment satisfaction among Malaysian older adult 

outpatients? 

1.4.3 How much is the weightage of the medication regimen complexity for 

Malaysian older adult outpatients? 

1.4.4 What is the prevalence of non-adherence among Malaysian older adult 

outpatients? 

1.4.5 Does medication regimen complexity predict the patient's medication 

adherence and treatment satisfaction while adjusted for other variables? 

1.4.6 Does treatment satisfaction significantly predict the patient's medication 

adherence while adjusted for other variables? 

1.4.7 How does the mediating role of treatment satisfaction affect the association 

between medication regimen complexity and medication adherence? 

 

1.5 RESEARCH HYPOTHESES 
 
1.5.1 The translated Treatment Satisfaction Questionnaire for Medication (TSQM) 

in Malay is a valid and reliable measure for the Malaysian population. 

1.5.2 The level of treatment satisfaction among Malaysian older adult outpatients 

is below half of the total scores. 

1.5.3 High weightage of medication regimen complexity index can be seen among 

Malaysian older adult outpatients. 

1.5.4 More than half of Malaysian older adult outpatients are non-adherent to their 

medications. 

1.5.5 Medication regimen complexity is a significant predictor for medication 

adherence and treatment satisfaction while adjusted for other variables. 

1.5.6 Treatment satisfaction is a significant predictor for medication adherence 

while adjusted for other variables. 

1.5.7 Medication regimen complexity has a significant direct effect and indirect 

effect on medication adherence, with treatment satisfaction as a mediator 

variable.  
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1.6 SIGNIFICANCE OF STUDY 
 

Generally, this research could contribute to the early step of strengthening the geriatric 

healthcare system in Malaysia. By obtaining medication regimen complexity data in 

this study, it is believed that an association between medication regimen complexity, 

medication adherence, and treatment satisfaction could be explored. From this primary 

result, healthcare professionals and policymakers could develop strategies to simplify 

the complex regimen by focusing on the prescribing and dispensing pattern that might 

improve the patient's reported outcomes, specifically those older adult patients 

diagnosed with multiple comorbidities and prescribed numerous chronic medications. 

This approach is in line with the fourth policy of Malaysian National Medicines Policy 

3rd Edition (DUNas), which states that best pharmaceutical care practices shall be 

implemented at all levels of healthcare to ensure the quality use of medicine 

(Pharmaceutical Services Division, 2017). Also, following this policy, this research 

observes and monitors the drug utilisation activities by identifying the prescribing 

practices. With the implementation of good pharmaceutical care in this policy, the 

strategy to optimise and simplify the complex regimen therapy by adhering to relevant 

current guidelines could improve the quality use of medicine, thus potentially increasing 

patient’s reported outcomes such as medication adherence and treatment satisfaction.  

Tailoring the medication regimen according to the patient’s needs is a valuable 

approach to reduce the burden. Improved medication adherence and treatment 

satisfaction will eventually lead to better clinical outcomes, reduce hospitalisation and 

increase the quality of life. 
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CHAPTER TWO 
 

LITERATURE REVIEW 
 
 

2.1 CHARACTERISTICS OF THE OLDER ADULT POPULATION 

 

2.1.1 Older Adult Data in Worldwide and Malaysia 
 

According to the United Nations Department of Economic and Social Affairs (2022), it 

was reported that the proportion of individuals aged 65 years and older exceeded the 

proportion of children aged 5 years and younger for the first time in 2018. This notable 

finding signifies that the majority of the nations in the world experienced high rates of 

longevity and low rates of fertility  (United Nations Department of Economic and Social 

Affairs, 2022). With a large proportion of the older adult population having a prolonged 

life expectancy and a lower rate of children entering the population, a rising number of 

older adults is expected to represent the total population (as shown in Figure 2.1). 

Additionally, the overall number and percentage of older adults were approximately 

771 million in 2022 (9.7% of the total population), which was triple times more than 

the number of those in 1980 (258 million) (United Nations Department of Economic 

and Social Affairs, 2022). With an exponential rise, the projection continues to achieve 

approximately 1.6 billion (16.4% of the total population) in 2050 for the number and 

proportion of older people (United Nations Department of Economic and Social Affairs, 

2022). Due to this, the proportion of older people is nearly twice the number of children 

aged 5 years and younger in 2050 (United Nations Department of Economic and Social 

Affairs, 2022).  
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Figure 2.1: Percentage of children and older adult population from 1950-2050 

(National Institute of Aging, 2011) 

 
 

 

Figure 2.2: Time required for the nation to double the value of the 7% of the older 

adult population (National Institute of Aging, 2011) 

 

 

 Meanwhile, in Malaysia, the nation was officially declared as an ageing nation 

during the last quarter of 2022, with 7.3% of the older adult population aged ≥65 years 

making up the national population, which is rising faster than initially forecasted in 

2030. According to the United Nations (2013), the declaration of the attainment of an 

ageing nation status is achieved when the nation reaches the proportion of 7% of the 

older adult population. As compared to the other 25 ageing countries, Japan (28.7%) is 
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the leading nation with the highest percentage of the older adult population, 

accompanied by Italy (23%), Finland (21.9) and other countries (Azuar, 2022). Based 

on Figure 2.2, France took the longest time to reach the double value of 7% of the older 

adult population (138 years), followed by Sweden (85 years) and the United States of 

America (69 years) (National Institutes of Health, 2018). However, those nations that 

attained the ageing status in the early 21st century such as South Korea, China, Brazil 

and Thailand reported only took approximately 25 years to achieve this doubling, with 

the projected duration for Malaysia being 23 years (National Institutes of Health, 2018).  

 

Due to this, the majority of the ageing nations have made a well-planned 

preparation to adapt their systems to fit the growing number of the older adult 

population in terms of social support, economic, and specifically the healthcare aspects 

by enhancing the sustainability of long-term care management and universal healthcare-

delivery system. According to the National Institutes of Health (2018), the survey 

mentioned that the ageing process is associated with multiple distinct clinical 

characteristics and healthcare-related outcomes as compared to younger population. It 

is associated with alteration in cognitive function, body systems, body composition 

changes, and other clinical aspects. 
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2.1.2 Alteration of Physiological and Anatomical Aspects in Older Adult 
 
2.1.2.1 Central nervous system 
 
It is reported that neurological disorder is one of the ageing process biological 

manifestations due to the inability and disruption of the neuronal cells in the brain to 

transmit the signals (Amarya et al., 2018). A few examples of chronic 

neurodegenerative diseases such as dementia, Parkinsonism, stroke and many other 

neurological disorders are highly associated with the ageing process of the older adult 

population (Amarya et al., 2018). Alzheimer's disease is the most common type of 

dementia, frequently presenting with cognitive impairment such as forgetfulness, time 

disoriented, loss of memory, slow thinking process, and lack of judgment (Amarya et 

al., 2018). The pathologic mechanism of Alzheimer’s disease is elaborated based on the 

deposition of senile plaques and neurofibrillary tangles. From this mechanism, 

inflammatory cascades are triggered near the plaques and promote the damage of 

neuronal cells (Jahn, 2013). Thus, the clinical manifestations of dementia heavily 

impacted physical, psychological, and social support for the older adult population, with 

family members and caregivers also affected.  

 In Malaysia, the chronic neurodegenerative disease of dementia is the second 

primary determinant of disability burden among ≥ 80-year-old females and third leading 

cause of disability among males (National Institutes of Health, 2018). According to the 

National Institutes of Health (2018), the general prevalence of dementia among 

Malaysian older adults was 8.5%, with higher prevalence reported in rural areas, 

participants with low education levels and low monthly income. The finding was 

consistent with the World Health Organisation (WHO), which predicted the prevalence 

of dementia was between 5% and 8% of the older adult population (World Health 

Organisation, 2018). Hence, in the present study should consider excluding 

neurodegenerative disease patients in the sample size, as they cannot provide a 

comprehensive and accurate answer for our quantitative measures. 

 

2.1.2.2 Sensory systems 

Vision impairment is characterised as a decreased degree of visual acuity that leads to 

the inability to see, which requires treatment (World Health Organization, 2023). 
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Impairment of vision also influences a nation's economic landscape and productivity 

level (Marques et al., 2021). The primary causes of age-related blindness and vision 

disability among the older adult population are cataracts with a proportion of 51%, 

followed by glaucoma (8%), macular degeneration (5%), and diabetic retinopathy (1%), 

which most of the ophthalmic diseases mentioned are preventable and avoidable 

(National Institutes of Health, 2018). In Malaysia, the overall prevalence of Malaysian 

older adults with visual impairment is 4.5%, with age-related macular degeneration and 

cataracts among the most common risk factors reported. Older adults in rural areas, 

lower-income groups and those with low education levels are associated with a high 

prevalence of visual disability due to poor accessibility to treatment (National Institutes 

of Health, 2018).  Thus, despite the visual disability experienced by a few Malaysian 

older adult populations, the present study is able to include older adult patients with 

visual impairment with the aid of family members/caregivers and a suitable data 

collection approach (e.g., physical interview). 

 Hearing impairment is either partial or complete hearing loss of sensorineural 

(e.g., inner ear, cochlear), conductive (e.g., impaction of cerumen, fluid) or mixed 

hearing loss of sensorineural and conductive types (Tanna et al., 2023). It is stated that 

hearing disability heavily affects the ability to communicate, listen and the quality of 

life of the older adult population (Löhler et al., 2019). One of the most common causes 

of hearing disability worldwide among older adults is presbycusis, age-related hearing 

impairment. It is a progressive symmetrical sensorineural loss affecting spiral ganglion 

and cochlea hair cells (Lee, 2013). In Malaysia, the overall prevalence of hearing 

impairment among the older adult population is 6.4%, with most reported cases among 

those with poor socioeconomic status, a similar association with visual impairment 

patients (National Institutes of Health, 2018). Therefore, our research must consider 

whether to include or exclude this type of patient, as the patient's hearing ability varies. 

Those mild to moderately impaired (able to communicate appropriately) can be 

considered to participate in the study, while severely impaired hearing loss should be 

excluded.  

2.1.2.3 Other systems 

The progressive ageing process among the older adult population is also described as 

diminished muscle mass, loss of bone mineral density, and elevated fat deposition 
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(Colón et al., 2018). Regarding fat composition, most older adult populations presented 

with decreased appendicular subcutaneous fat and increased visceral fat. As a result of 

the redistribution of body fat, there is a noticeable increase in adiposity markers among 

older adult populations (Ponti et al., 2019). Next, the reduction of muscle strength 

associated with the ageing process affects the activities of daily living and mobilisation 

of the older adult population (Keller & Engelhardt, 2013). Muscle wasting occurs when 

the amount of muscle fibres declines, along with chemical build-up and waste products 

that decrease the integrity of the muscle (Keller & Engelhardt, 2013). In addition, 

reduced 20-40% of the muscle fibres, known as sarcopenia, are commonly noticed 

among the ≥70-year-old population (Keller & Engelhardt, 2013). Other than that, 

reduced bone density is due to an advanced turnover rate and increased bone resorption 

with age, leading to an increased risk of fracture. Furthermore, older adult women 

experienced approximately 20% deterioration of bone density due to reduced oestrogen 

levels after the menopause period (Cheng et al., 2022). Wasting cartilage can also be 

seen in age-related musculoskeletal disorders, in which connective tissue becomes stiff 

and fibrosis and leads to restriction of the extent of the motion and movement 

immobilisation (Cheng et al., 2022).  

Hence, age-related musculoskeletal disorders with reduced muscle strength and 

locomotion mechanisms are linked to decreased functional status (Minetto et al., 2020). 

In Malaysia, the prevalence of dependency on others to perform activities of daily living 

(ADL) and instrumental activities of daily living (IADL) are 17.0% and 21.3%, 

respectively. As a result, the incapability of the older adult population to perform daily 

life tasks will need help from caregivers/family members (National Institutes of Health, 

2018). This alarming finding should be addressed accordingly to reduce the level of 

dependency by promoting suitable physical activities and avoiding excessive sedentary 

lifestyles. 

 

2.1.2.4 Pharmacokinetics in Older Adult Population 

2.1.2.4.1 Absorption 

The common change in drug absorption among the older adult population is reduced 

gastric acidity, which will cause the increased absorption of weakly acidic drugs and 

decreased absorption of weakly basic drugs. Increased pH levels are associated with the 
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ageing process due to hypochlorhydria (gastric mucosal atrophy) and prolonged use of 

histamine-2 receptor antagonists (H2RA) and proton pump inhibitors (PPI) agents. For 

instance, the phosphate binder agent of calcium carbonate is a weakly basic drug that 

requires an acidic environment, resulting in reduced calcium absorption and the risk of 

constipation. Other pharmacokinetic changes among the older adult population are 

decreased gastrointestinal motility and delayed gastric emptying, which decreases the 

peak concentration and affects the drug absorption (Klotz, 2009; Reeve et al., 2015).  

2.1.2.4.2 Distribution 

As shown in Figure 2.3, age-related body composition is associated with increased body 

fat, with a decrease in total body water, extracellular body fluid and plasma volume. 

Hydrophilic drugs (e.g., digoxin) have a reduced volume of distribution and lipophilic 

drugs (e.g., diazepam) have a rising volume of distribution. Other than that, the older 

adult population also presented with decreased levels of serum albumin and increased 

levels of α1-acid glycoprotein. Toxicity could happen if the highly protein-bound drugs 

(e.g., warfarin) stay in the free form and lead to an increase in the serum concentrations 

of unbound drugs (Klotz, 2009; Reeve et al., 2015). 

 

Figure 2.3: Alteration in body composition among the older adult and young adult 

population (Klotz, 2009) 
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2.1.2.4.3 Metabolism 

Active drugs turn to inactive forms under the metabolism process, primarily through 

the cytochrome P-450 enzyme. In the ageing population, decreases in liver volume, 

hepatic blood flow and metabolic capacity are the main factors that influence the 

changes in hepatic clearance.  

Phase I metabolism consists of oxidation, reduction and hydrolysis reactions 

that will decrease by 30 – 50% due to decreased hepatic blood flow. It is reported that 

older adults ≥65 years old have a reduction in hepatic blood flow within 20 – 50%. 

Some of the capacity-limited CYP-metabolised drugs such as benzodiazepines, 

naproxen, valproic acid, warfarin, indomethacin and theophylline were found to have a 

significantly reduced hepatic clearance, as a result of diminished enzyme metabolic 

capacity in the older adult population (Butler & Begg, 2008).  

Dose adjustment of the maintenance dose should be reduced or individualised 

since the hepatic metabolism function could be reduced in this population. Phase II of 

hepatic metabolism, comprised of the conjugation process, appears insignificant 

alteration among the older adult population (Klotz, 2009; Reeve et al., 2015).  

 

2.1.2.4.4 Elimination 

The main altered pharmacokinetic process associated with advancing age is the 

elimination phase, which is responsible for drug removal via renal. Diminished renal 

functions are commonly observed after age 40, with an average of 8 ml/min reduction 

of glomerular filtration rate (GFR) per decade (van der Burgh et al., 2021). Due to this, 

the drugs eliminated via the renal pathway will have a decrease in the elimination 

process and stay longer in the body because of the rise in half-life duration. Examples 

of hydrophilic drugs such as digoxin, dabigatran, rivaroxaban, gentamicin and lithium 

are among the common drugs that were affected in terms of renal clearance due to the 

reduced GFR level (Drenth-van Maanen et al., 2020).  

Other than that, the size of the kidney is reduced by 20 – 30% in the older adult 

population, with the presence of tubular atrophy and an increase of fibrosis using 

microscopic analysis. Dose adjustment of the renally cleared drugs should be reduced 

and individualised since renal function is diminished among the ageing population 

(Klotz, 2009; Reeve et al., 2015). 
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2.1.3 Summary of Characteristics of Older Adult Populations 

Conclusively, the issues pertaining to the older adult population require appropriate 

action from many stakeholders. With the exponential growth of the ageing adult 

population, national policy should focus on the system's adaptability to fit this 

population. Along with progressively chronic diseases from age-related alteration in 

terms of their physiological and anatomical aspects, older adult populations possess 

unique and distinct characteristics compared to other groups and populations. With 

multiple unique attributes in the older adult population, the inclusion and exclusion 

criteria of the sample in this research should be sufficiently emphasised. Lastly, the 

changes in the pharmacokinetics of the ageing population should be a concern and 

require an extensive understanding since the dosing requirement must be individualised 

based on the patient’s condition to minimise the risk of negative outcomes such as the 

presence of adverse drug reaction, the drug toxicity, potential drug-drug interactions 

and other clinical outcomes. Since the older adult population possess the uniqueness 

and distinct clinical characteristics as compared to the general adult population, it is a 

must to assess their healthcare-related outcomes in a routine basis throughout their 

treatment plan to ensure fulfilment of the goal of the treatment.   
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2.2 EVALUATION OF HEALTHCARE-RELATED MEASURES  

In order to comprehend the basic principles and cause-and-effect mechanism in 

healthcare settings, evaluation of the healthcare must be fulfilled by a comprehensive 

assessment of the healthcare-related values using a scientific data collection approach 

and analysis (Rees et al., 2014). According to The Donabedian Theory, the evaluation 

of healthcare-related measures has three main components (as shown in Figure 2.4): (1) 

Structure (e.g., equipment, infrastructure, facilities), (2) Process (e.g., activities of 

prescribing, screening, dispensing) and (3) Outcomes (e.g., final outcome such as 

clinical outcome, intermediate outcome such as patient’s satisfaction, adherence) (Rees 

et al., 2014). Typically, the evaluation of healthcare-related measures mainly 

concentrates on the structure and process components, with lesser attention to the 

outcome element (Rees et al., 2014). In recent years, numerous studies have focused on 

evaluating healthcare-related outcomes that are not routinely assessed in clinical 

practice (Rees et al., 2014).  

An example that illustrates the actual healthcare settings with these three 

components starts with physicians in the medical outpatient department issuing 

prescriptions in electronic health records (structure). Activities of screening, filling and 

dispensing the medication by the pharmacists (process) and finally, the patient could 

benefit from the administered medication (outcome), intermediate outcome such as 

treatment satisfaction, adherence to the medication and clinical outcome such as the 

decreased mortality rate, reduce diseases progression and improve functional outcomes. 

Therefore, our research will focus intensely on two types of intermediate outcomes, 

which are medication adherence and treatment satisfaction. Intermediate outcomes 

mainly evaluate patients’ socio-behavioural aspects based on the medication 

administered by observing the utilisation of medication use in a regimen based on 

prescribing and dispensing activities. 
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Figure 2.4: Quality of healthcare by Donabedian Model  (Tossaint et al., 2021) 

 
 
2.2.1 Medication Use Evaluation 

Medication Use Evaluation (MUE) is the utilisation study that mainly evaluates the 

medication use in the patient’s regimenf as a result of the prescribing and dispensing 

activities. It comes with a lot of distinct terminologies that are interchangeably used, 

such as drug utilisation review (DUR), drug utilisation evaluation (DUE) and drug 

utilisation research (DUR). But all of these definitions aim for a similar thing, which 

means the wide-ranging healthcare discipline incorporating descriptive and inferential 

analysis approaches to evaluate, comprehend and quantify the appropriateness of 

medication use and assess the possible interventions to improve the quality of the 

prescribing and dispensing activities (Strom et al., 2023). For that reason, the MUE 

offers quality assurance, supplementary assessments and feedback to the prescribers 

and pharmacists about any issues of medication use. Thus, most of the time, MUE is a 

pharmacist-led approach that can mitigate the risk of adverse drug events, improve 

clinical outcomes, decrease unnecessary healthcare expenditure and enhance patient-

related outcomes (Strom et al., 2023).  

Utilisation of medication is very common among older adults due to various 

factors (De Oliveira & Dos Santos, 2016). One of the factors is the high incidence of 

multimorbidity (co-existence of chronic diseases) reported in Malaysia, which is 40.6%  
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(Ghazali et al., 2021). As a result, many medications were prescribed and administered 

to older adult patients for their respective diseases. Consequently, myriad difficulties 

are experienced by the older adult population when administering their medication such 

as polypharmacy, adverse effects, and complexity of the medication regimen, which 

requires frequent medication use evaluation and reviews (Christopher et al., 2023).  

Numerous studies have postulated that polypharmacy is the use of five 

medications or more being prescribed and administered to the patient (Masnoon et al., 

2017). According to Chang et al. (2021), their meta-analysis study indicated that the 

prevalence of polypharmacy among the Malaysian older adult population ranged from 

20.3% to 100%. They demonstrated that the pooled prevalence of polypharmacy from 

multiple studies was 49.5%, nearly half of the Malaysian older adult population (as 

shown in Figure 2.5). The wide range of the reported prevalence among this population 

is probably because of the different settings (e.g., primary/secondary/tertiary care), 

various research designs and variations of polypharmacy definition by each study 

(Chang et al., 2021). However, polypharmacy could only quantify the medication use 

on the simple numerical count of the prescribed medications. Instead, quantifying the 

medication use should extensively describe the characteristics of the medication in 

terms of its route of administration, dosage form, dosing frequency and additional 

instructions, in which the measurement of medication regimen complexity takes into 

place.  
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Figure 2.5: Pooled prevalence of polypharmacy from multiple studies among 
Malaysian older adult population (Chang et al., 2021) 

 
 
2.2.1.1 Development and Quantification of Measurement Tool for Evaluating 

Medication Regimen Complexity 
 
A medication regimen comprises rich information regarding the list of prescribed 

medications, dosage form, dose of medication, dosing frequency, specific counselling 

instructions, and many more. For instance, a patient is prescribed with a few 

medications but must take an inhaler, insulin injection and other devices, as well as 

multiple additional instructions on administering them with high dosing frequency. 

Compared to a patient with polypharmacy, all the medications are administered orally 

with minimal additional instruction and the least dosing frequency. Thus, each of these 

components in the medication regimen should have its specific weightage, which could 

explain its complexity in the patient's medication regimen. One of the studies by George 

et al. (2004) developed a measurement tool called the Medication Regimen Complexity 

Index (MRCI) for quantifying medication regimen complexity. The concept of 

medication regimen complexity comprises the dosage form, route of administration, 

frequency of drug administration, and the types of additional instructions required to 

enact a complexity of the medication regimen of the patients received. Other than that, 

MRCI tool must be filled healthcare providers/researchers as they have the access to the 

patient’s medication profile in electronic health records. 
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George et al. (2004) indicate in their study that this measurement applies to the 

prescribed medication, excluding any over-the-counter (OTC) medication, traditional 

medication, health supplements, and any other unprescribed medication available. This 

index has three components: (1) Component A is dosage forms, (2) Component B is 

dosing frequency and (3) Component C is additional directions/instructions for each 

prescribed medication. To calculate the score, sum up all three components of the 

medication regimen complexity to describe the overall MRCI score.  

However, several issues have been reported when measuring the medication 

regimen complexity. For instance, the misinterpretations of section C frequently 

occurred because of insufficient information regarding the additional 

instructions/counselling points in the electronic health record (Dierich, 2010; Saez de 

la Fuente et al., 2016). Also, some miscalculations could cause mathematical errors 

during the data entries (Dierich, 2010; Saez de la Fuente et al., 2016). Until one of the 

studies by Yeh et al. (2017) appeared with a much easier method to obtain and calculate 

MRCI values to prevent mathematical errors during the data entries, MRCI values were 

calculated by electronic data captured using Microsoft Access software. This MRCI 

form template was developed by Libby et al. (2013), in which, after completing data 

entries on each component, the software will automatically sum up all the scores for 

each component of the MRCI. Thus, the template developed by Libby et al. (2013) will 

ease and fasten the data collection process for assessing MRCI. 

According to Alves-Conceição et al. (2018), the systematic review shows that 

the measurement tool of MRCI constructed by George et al. (2004) has been cross-

culturally validated. In addition, both studies conducted by Paquin et al. (2013) and 

Morello et al. (2018) mentioned that the MRCI instrument underwent the most 

extensive testing and has been supported as a practical tool for measuring patients with 

varying MRC levels. Hence, the development of MRCI is reliable and valid to be a 

generic measurement for any disease and population. Thus, Malaysian older adult 

population in the present study was suitable population for assessing their complexity 

of the medication regimen using MRCI. 

 

2.2.2 Intermediate Outcomes 
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The intermediate outcomes ultimately relied on the credibility of the physician (to 

prescribe) and pharmacist (to screen and dispense) the medication and the patient’s 

ability to take the medication appropriately (Rees et al., 2014). Therefore, intermediate 

outcomes will emphasise patients’ socio-behavioural aspects based on the medication 

administered to the patient such as quality of life, medication adherence, patient’s 

satisfaction, well-being and other outcomes (Rees et al., 2014). In this research, our 

primary interests in intermediate outcomes are medication adherence and treatment 

satisfaction.   

 

2.2.2.1 Medication Adherence 

According to Wiffen et al. (2012), one of the chapters in their textbook, “Oxford 

Handbook of Clinical Pharmacy,” denotes the definition of compliance, concordance 

and adherence. These terminologies are interchangeably used in clinical settings, even 

though each term describes a different meaning.  

The definition of “compliance” is a one-way type of communication in which a 

paternalistic relationship between a healthcare provider and the patient is applied. In 

this case, the patient has the restricted right to give an opinion, resulting in few to no 

opportunities to discuss or negotiate about the treatment plan.  

For “concordance,” the term refers to an absolute two-way type of 

communication in which partnership relationships between a healthcare provider and 

the patient are established in the clinical settings. Patients can be involved in the 

discussion and negotiation about the treatment plan, in which the discussion mainly 

takes the patient’s concerns into the healthcare provider’s consideration and a treatment-

making decision is highly tailored based on the patient’s preference. Nonetheless, this 

type of communication in real-life situations rarely happens due to a shortage of 

healthcare providers, a high volume of patients and busy working environments. Thus, 

healthcare professionals rarely mention and recognise the definition of concordance in 

a clinical setting.  

Meanwhile, “adherence” is defined as mild paternalistic and partnership 

relationships between physicians and patients. It is somewhere between compliance and 

concordance conditions, where the physician acknowledges the patient’s preference and 
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concern about the treatment plan. However, the patient has little influence on the 

selection of the medication and treatment-making decisions. So, after the prescribing 

process, the adherence interventions are primarily facilitated by pharmacists and nurses. 

Their responsibility to improve adherence support is higher as compared to the 

physician. In this study, our primary focus is to concentrate on evaluating self-reported 

medication adherence among patients.  

As specified by Yap et al. (2016), medication non-adherence among older adult 

patients was associated with various factors, such as patient-related, medication-related, 

physician-related, healthcare-related and other miscellaneous factors (Yap et al., 2016). 

Specifically, the medication-related factors involve polypharmacy, medication regimen 

complexity and alteration in medication regimens. Other, patient-related factors include 

sociodemographic, dependency in management of medication and treatment 

satisfaction. Primarily, it has been proposed that treatment satisfaction and medication 

regimen complexity are the leading causes of medication non-adherence (Yap et al., 

2016). Wiffen et al. (2012) also stated with similar findings that both of these factors 

were key determinants of non-adherence (Wiffen et al., 2012). Thus, our study will 

examine the association of medication regimen complexity, treatment satisfaction and 

medication adherence among older patients in Malaysia. 

 

2.2.2.1.1 Assessment of Medication Adherence Measures 

Generally, there are numerous methods to evaluate the patient's medication adherence 

have been developed, either determined by objective or subjective measures. Examples 

of well-known objective measures able to evaluate a patient's medication adherence are 

therapeutic drug monitoring (TDM), medication event monitoring systems (MEMSs), 

treatment response, pharmacy record and dose count. Meanwhile, subjective measures 

comprised a self-reporting scale using questionnaire, simple reports from 

caregivers/family members and others. From all the measurements, the self-reporting 

scale is the most preferred way to assess medication adherence because it is cost-

effective, time-saving, highly flexible and practical, even though it comes with a few 

limitations (e.g., overestimation and fatigue bias) (Wiffen et al., 2012).  
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 According to Nguyen et al. (2014), their systematic review indicates nearly 40 

self-reported and validated measurement tools to assess medication adherence in many 

versions. The most common medication adherence instrument used in Malaysia is the 

Malaysian Medication Adherence Scale (MALMAS), developed based on the Morisky 

Medication Adherence Scale (MMAS). However, in 2015, the usage of the MALMAS 

measurement tool was restricted due to licensing purposes, resulting in a charge of 

US$1.5 per questionnaire (Marcus, 2017). Due to this, the MALMAS is no longer 

economical and cost-effective for healthcare professionals and researchers to be used 

as a medication adherence assessment for research, clinical, and education purposes in 

Malaysia healthcare services. 

 Then, Hatah et al. (2020) developed and validated a measurement tool known 

as the Malaysia Medication Adherence Assessment Tool (MyMAAT). This 

measurement tool is approved for research and education purposes (non-proprietary and 

non-commercial) as a screening tool for determining patient non-adherence to their 

medication. MyMAAT has also undergone logical validity (e.g., face and content 

validity), construct validity (e.g., exploratory factor analysis) and reliability study (e.g., 

Cronbach’s α) of psychometric testing throughout the study. Our research will 

implement this tool as a part of the methodological procedure since MyMAAT is a 

validated self-reported scale for evaluating the level of medication adherence in the 

Malaysian context.  

 

2.2.2.2 Treatment Satisfaction 

Treatment satisfaction is broadly defined as a comprehensive patient’s perception and 

viewpoints of the treatment experience, whether it fulfilled the expectations range from 

therapy, procedures, advice on dietary and lifestyle, healthcare delivery system and 

medications (van Zuuren et al., 2021). Specifically, treatment satisfaction toward 

medications could influence medication-taking behaviour, such as willingness to 

continue administering the medication and medication adherence, which also influence 

the clinical outcome and treatment response (Wiffen et al., 2012). Thus, healthcare 

providers should acknowledge the necessity of treatment satisfaction related to the 

medication evaluation since it would impact the patient’s well-being, functional status, 

and quality of life (Feeny et al., 2013). One study conducted by Atkinson et al. (2004) 
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developed a psychometrically sound and generic instrument for assessing treatment 

satisfaction, known as the Treatment Satisfaction Questionnaire for Medication 

(TSQM). 

 To date, there are three readily available versions of TSQM: (1) TSQM Version 

1.4, (2) TSQM Version II and (3) TSQM Version 9. In this 14-item-measurement tool 

of TSQM Version 1.4, the treatment satisfaction for medication described four primary 

domains: satisfaction toward medication effectiveness, side effects, convenience of 

medication administration and general/global satisfaction. However, based on feedback 

from TSQM Version 1.4, some items were modified and deleted, and then the model 

was tested for good model fit, resulting in 11 items of TSQM Version II. Other than 

that, the development of TSQM Version 9 produced a version with much fewer items 

due to the exclusion of the side effects domain in the measurement tool. Thus, our 

research will implement TSQM Version II since it comprehensively evaluates the 

patient’s satisfaction with medication based on four primary domains. However, to the 

best of our knowledge, there is no available TSQM Version II in Malay, which means 

this tool is yet to be translated, cross-culturally adapted and validated in the Malaysian 

context.  
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2.3 TRANSLATION AND CROSS-CULTURAL ADAPTATION OF 

QUESTIONNAIRE 

With the diversity of the human population worldwide from various multinational and 

multiracial backgrounds, the essentiality of adaptation of healthcare measures has also 

escalated rapidly. Most of the time, the measurement tools were constructed in English-

speaking countries, with most of the population using English as their native language 

(Squires, 2018). Thus, there is a greater need for translation, adaptation and validation 

of the healthcare measures to be utilised in a local context, the whole process known as 

the cross-cultural adaptation process. This cross-cultural adaptation of healthcare 

outcome measures not only comprises a linguistic approach by simple translation step, 

but it consists of multiple rigorous methods to obtain similarity and cultural equivalence 

with the original version of the questionnaire (Mohamad Marzuki et al., 2018). In 

addition, the cross-culturally adapted questionnaire has a more significant impact on 

researchers and healthcare professionals in healthcare institutions (e.g., physicians, 

pharmacists, nurses, and others), with this measure being tailored to fit demographics 

based on linguistic, ethnic, and cultural characteristics of the patients, which able to 

assess the patient's reported outcomes accurately (Zun et al., 2019). 

 There are various existing guidelines and recommendations on cross-cultural 

adaptation and validation of questionnaires reported. Our most preferred guidelines for 

this present study are from Beaton et al. (2000) and Sousa & Rojjanasrirat (2011). Both 

guidelines presented a clear, rigorous standard steps for research on cross-cultural 

healthcare measures. Despite slight differences were reported, both studies share the 

similarity of the majority step. Figure 2.6 shows the steps involved in forward 

translation, synthesis, backward translation, comparison, pilot testing, and full 

psychometric testing of the final version. For our research, due to the unavailability of 

TSQM Version II in Malay, the whole process of cross-cultural adaptation should be 

applied in order to produce a measurement tool that is reliable and valid for the 

Malaysian context for assessing treatment satisfaction toward medication.
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Figure 2.6: Graphical presentation of the cross-cultural adaptation process (Sousa & Rojjanasrirat, 2011) 
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2.4 REVIEW OF EMPIRICAL STUDIES 

2.4.1 Evaluation of Medication Regimen Complexity Index (MRCI) among 
Older Adult Population 

The evidence of assessment of MRCI on the older adult population is still lacking in 

Malaysia. Based on Table 2.1, the average MRCI score reported among the older adult 

population in various settings ranges between 9.0 and 27.0, while the average of 

prescribed medication per patient ranges between 3.0 and 11.0. Only a few studies 

reported the evaluation of MRCI among Malaysian older adults (Akhtar et al., 2021a; 

Akhtar et al., 2021b). However, both of these studies only assessed the older adult 

population diagnosed with acute infection, which only included participants diagnosed 

with urinary tract infection (UTI) and respiratory tract infection (RTI) episodes 

regardless of their comorbidities and prescribed medication as their inclusion criteria. 

Thus, both studies reported a lower average number of medications prescribed per 

patient and MRCI score than other studies.  

Furthermore, two studies reported a very high average number of medications 

prescribed per patient and MRCI, conducted by Parker et al. (2019) and Tesfaye et al. 

(2019) in Australia and Norway, respectively. The basis behind the high score of MRCI 

is that both studies have similar populations: older adults with chronic kidney disease 

(CKD). CKD patients will most likely be prescribed with various medications such as 

lipid-lowering agents, antihypertensive, antidiabetic, anti-anaemic and phosphate 

binders to treat the multiple complications of CKD, along with some medications 

acquired with complex additional instructions. Therefore, both studies were conducted 

among older adult patients with CKD with the highest MRCI scores and high 

medication counts per patient compared to similar studies.  

These studies also have similar and consistent findings with a study by Félix & 

Henriques (2021) in Lisbon, Portugal, evaluating MRCI scores among the 

multimorbidity older adult population. The study also showed that older adult patients 

with comorbidities have a high MRCI score and the number of medications prescribed 

per patient. Again, about one-third of patients with multimorbidity in this study were 

prescribed with numerous cardiovascular medications, including beta-blocker agents, 

calcium channel blockers, renin-angiotensin system agents, lipid modifying agents, etc. 
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Hence, the older adult patient with multimorbidity most likely will have a more complex 

regimen due to the numerous medications prescribed.  

Our research will include older adult patients without focusing on any specific 

disease or comorbidities. Conclusively, Table 2.1 shows all recent studies evaluating 

MRCI among older adult populations.   
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Table 2.1: Comparison of empirical studies on the evaluation of medication regimen 

complexity index (MRCI) among the older adult population 

 

Studies 
MRCI 

score 

Prescribed 

drugs/patient 
Population Nation 

Wimmer et al. 

(2016) 
9.0 3.0 Older adults Sweden 

Bazargan et al. 

(2017) 
15.1 5.7 

Community-dwelling, 

African American older 

adults 

USA 

Abada et al. 

(2017) 
19.6 9.4 

Community-dwelling 

older adults 
USA 

Tesfaye et al. 

(2019) 
27.0 10.0 Older adults with CKD Australia 

Parker et al. 

(2019) 
22.8 11.0 Older adults with CKD Norway 

Santos et al. 

(2019) 
17.0 6.0 Hospitalised older adults Brazil 

Adinkrah et al. 

(2020) 
12.1 5.9 

African American 

elderly 
USA 

Félix & 

Henriques 

(2021) 

20.4 7.9 
Comorbid older adult 

population 
Portugal 

Akhtar et al. 

(2021b) 
14.0 5.0 

UTI among geriatric 

patients 
Malaysia 

Akhtar et al. 

(2021a) 
11.8 4.0 

RTI among geriatric 

patients 
Malaysia 

Note : CKD = chronic kidney disease, RTI = respiratory tract infection, UTI = urinary 

tract infection 
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2.4.2 Prevalence of Non-Adherence Among Older Adult Patients 

The prevalence of non-adherence rates among older adult patients has been conducted 

in various settings in different countries. As shown in Table 2.2, eight recent studies 

from 2017 to 2023 reported a prevalence of poor adherence to medications ranging from 

45.0% to 83.2%, with six different measurement tools used. All the reported rates of 

medication non-adherence studies in Malaysia widely range from one to another, with 

three studies were conducted in Malaysia, including prevalence assessment from the 

states of Sabah (65.8%), Selangor (83.2%), and Penang (46.5%) (Christopher et al., 

2023; Selvakumar et al., 2023; Shim et al., 2018), with most of the reported rates were 

above 50 percent. Other than that, both studies reported in Portugal by Gomes et al. 

(2019) and Félix & Henriques (2021) indicate that the prevalence of non-adherence 

among the older adult population is quite similar to one another, with approximately 

half of the population. Lastly, our neighbouring nation, Singapore also reported a high 

prevalence of medication non-adherence among the older adult population (60.0%), 

consistent with some of the studies in Malaysia.  

The wide range of prevalence of non-adherence among the older adult 

population shown in Table 2.2 can be explained by the different research designs, 

various measurement tools, the type of older adult population, the settings, and other 

factors. Most studies reported that more than half of the older adult patients were non-

adherent. To the best of our knowledge, there is a lack of study for assessing the 

prevalence of medication non-adherence among Malaysian older adults in the state of 

Pahang, Malaysia. 
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Table 2.2: Comparison of empirical studies on the prevalence of medication non-

adherence among older adult population 

 

 

  

Studies 

Non-
adherence 
prevalence 

(%)   

Type of 
measurement Population Country 

Abada et al. 
(2017) 54.8 MMAS  

Community-
dwelling older 

adults 
USA 

Shim et al. 
(2018) 65.8 MALMAS Elderly 

outpatients 
Sabah, 

Malaysia 

Parker et al. 
(2019) 45.0 MMAS 

Elderly patients 
with chronic 

kidney disease 
Norway 

Gomes et al. 
(2019) 47.7 MTA Polymedicated 

elderly Portugal 

Félix & 
Henriques (2021) 56.3 MTA 

Older people 
with 

multimorbidity 
Portugal 

Chew et al. 
(2021) 60.0 MARS 

Community-
dwelling older 

adult with 
chronic disease 

Singapore 

Christopher et al. 
(2023) 46.5 MedUseQ 

Older adults in   
primary 

healthcare 

Penang, 
Malaysia 

Selvakumar et al. 
(2023) 83.2 MyMAAT 

Older adults with 
multiple chronic 

conditions 

Selangor, 
Malaysia 

Note: MMAS = Morisky Medication Adherence Scale, MALMAS = Malaysian 
Medication Adherence Scale, MTA = Measurement Treatment Adherence, MARS = 
Medication Adherence Report Scale, MedUseQ = Medication Use Questionnaire, 
MyMAAT = Malaysia Medication Adherence Assessment Tool 
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2.4.3 Evaluation of Treatment Satisfaction among Older Adult Population 

As shown in Table 2.3, the evaluation of treatment satisfaction for medication using the 

TSQM tool among older adults is still lacking in Malaysia. Several studies have been 

reported outside Malaysia, such as Italy, Lebanon, and South Korea, with most studies 

assessing treatment satisfaction among elderly patients using various TSQM versions.  

 A study by Lapolla et al. (2020) in Italy showed that the satisfaction of side 

effects was not measured since the side effect domain is not available in TSQM Version 

9, while the rest of the studies measured all four domains (e.g., Effectiveness, Side 

Effects, Convenience, and General Satisfaction) using TSQM Version 1.4. The average 

overall treatment satisfaction ranged from 59.28 to 77.36, with the highest satisfaction 

score reported by Sakr et al. (2018) and the lowest by Byun et al. (2019). Therefore, 

since limited studies have been reported, our study aimed to evaluate treatment 

satisfaction using the TSQM tool among Malaysian older adult patients. 

2.4.4 Psychometric Testing of Treatment Satisfaction Questionnaire for 

Medication (TSQM) 

In order to produce a valid and reliable questionnaire, psychometric testing should be 

done in the newly developed, translated or adapted measurement tool. Similarly, TSQM 

was developed in English and is used in most English-speaking countries. However, the 

questionnaire should be valid, reliable and psychometrically sound to assess treatment 

satisfaction in the intended cultural context. Many studies applied reliability and 

validity testing of TSQM in different cultural settings, but most of the studies did not 

perform full psychometric testing. Full psychometric testing should be done extensively 

to explain the whole validity and reliability of the measurement tool. As shown in Table 

2.4, there are several studies demonstrating the full psychometric testing of TSQM were 

conducted, including in the USA, Brazil, and India (Alam et al., 2018; Atkinson et al., 

2005; Sauer Liberato et al., 2016).  

 A study by Atkinson et al. (2005) reported the development of TSQM Version 

II, which was the refinement of the previous versions (Version 1.4).  Even though it was 

not part of the cross-cultural adaptation process, the psychometric testing done in this 

study was comprehensive and psychometrically sound to produce a valid and reliable 

questionnaire. On the other hand, the studies conducted by Alam et al. (2018) and Sauer 
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Liberato et al. (2016) were cross-culturally adapted to their culture, which was the 

Portuguese-speaking population in Brazil and the Hindi-speaking population in India, 

respectively, with proper psychometric testing done in both studies.  

 As shown in Table 2.4, for the reliability test, all studies performed the internal 

consistency test using Cronbach’s α, and all reported studies showed that Cronbach’s α 

values were in the acceptable range (≥0.7) (Alam et al., 2018; Atkinson et al., 2005; 

Sauer Liberato et al., 2016).  Nonetheless, only studies conducted by Alam et al. (2018) 

and Sauer Liberato et al. (2016) reported additional reliability testing of the composite 

reliability (CR) and average variance extracted (AVE), which both tests achieved the 

acceptable values in both studies (CR ≥ 0.6 and AVE ≥ 0.5). Therefore, the analysis of 

the reliability test should include Cronbach’s α, CR and AVE to explain the 

comprehensive reliability of the study. 

 For validation testing, all the above-mentioned studies applied confirmatory 

factor analysis (CFA), with a slight difference in a study by Alam et al. (2018), in which 

they performed the first-order confirmatory factor analysis. Meanwhile, the studies 

reported by Atkinson et al. (2005) and Sauer Liberato et al. (2016) conducted the 

second-order confirmatory factor analysis, with the ‘General Satisfaction’ domain as a 

higher/second-order construct. Due to that, both path coefficient diagrams reported by 

Atkinson et al. (2005) and Sauer Liberato et al. (2016) have similar patterns of low 

factor loading with the ‘General Satisfaction’ domain to the ‘Side Effects’ domain 

(below 0.6), which affect the unidimensionality and cause the disturbance of the model 

because only a small proportion of the sample experienced side effects. However, both 

studies practiced a flexible judgment by still maintaining and not removing the ‘Side 

Effect’ domain because of the theoretical justification, in which they prioritise the 

meaningfulness of the theoretical construct rather than strictly following statistical 

criteria. In addition to that, the goodness-of-fit (e.g., CFI, RMSEA, Chi-square/df, etc.) 

indexes also showed that the measurement model for both studies were satisfactory, 

even though the ‘Side Effect’ domain was retained. On the other hand, first-order CFA 

constructed by Alam et al. (2018) shows that the goodness-of-fit was good, with the 

achievement of unidimensionality (all item’s factor loading ≥0.60) and discriminant 

validity (correlation between latent constructs ≤0.85). Thus, implementing either first-

order or second-order CFA is still suitable for cross-cultural adaptation of TSQM. 
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In conclusion, to the best of our knowledge, there are no valid generic tools that 

can be used to evaluate patient satisfaction in the Malay language. More specifically, 

there is no cross-cultural adapted and validated Malay version of TSQM Version II for 

the Malaysian context. Hence, our research will adhere to all steps of cross-cultural 

adaptation, such as the translation process, pilot testing study, and full psychometric 

testing, in order to produce a valid and reliable Malay TSQM measurement tool.
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Table 2.3: Evaluation of treatment satisfaction using Treatment Satisfaction Questionnaire for Medication (TSQM) tool among older adult 

population. 

 

Studies (Sakr et al., 2018) (Byun et al., 2019) (Lapolla et al., 2020) 

TSQM Version  TSQM 1.4 TSQM 1.4 TSQM 9 

Population Elderly patients Postmenopausal osteoporosis 
(PMO) elderly  patients 

Elderly patient with type 2 
diabetes mellitus 

Nation Lebanon South Korea Italy 

TS Effectiveness 71.26 56.10 75.76 

TS Side Effects 91.95 64.20 NA 

TS Convenience 77.69 63.00 78.23 

TS General Satisfaction 68.52 53.80 72.23 

Average Treatment Satisfaction  

(From 4 domains) 
77.36 59.28 75.41 
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Table 2.4: Psychometric testing process of TSQM 

 

Studies Atkinson et al. (2005) Sauer Liberato et al. (2016) Alam et al. (2018) 

TSQM Version  English TSQM Version II Portuguese TSQM 1.4 English and Hindi TSQM Version 

1.4 

Population and 

settings 

342 outpatient pharmacy 

consumers in the USA 

300 Portuguese-speaking 

Brazilian patients 

380 Indian patients visiting private 

clinic centre in Delhi 

Reliability • Cronbach’s α ranged from 0.88 

to 0.94 for all domains. 

• Ceiling effect: effectiveness 

(8.2%), side effects (76.7%), 

convenience (30.6%), general 

satisfaction (14.3%) 

• Cronbach’s α ranged from 

0.78 to 0.88 for all domains. 

• Construct reliability ranged 

from 0.80 to 0.98 for all 

domains. 

• Average Variance Extracted 

range from 0.51 to 0.91 

• Cronbach’s α is 0.86 for overall 

items. 

• Construct reliability ranged from 

0.82 to 0.981 for all domains. 

• Average Variance Extracted 

range from 0.53 to 0.77 
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Validity  

• Factorial validity using second-

order HCFA suggests a good 

model fit. 

• Path coefficient diagram shows 

the factor loading of global 

satisfaction towards various 

domains : (1) 0.96 for 

effectiveness, (2) 0.34 for side 

effects, (3) 0.36 for convenience 

• Hierarchical second-order 

confirmatory factor analysis 

(HCFA) suggests a good fit of 

the model to the data. 

• Path coefficient diagram 

shows the factor loading of 

global satisfaction towards 

various domains and items: (1) 

0.81 for effectiveness, (2) 0.18 

for side effects, (3) 0.80 for 

convenience, (4) item 12-14 

(0.68, 0.61 and 0.82) 

• First-order confirmatory factor 

analysis (CFA) suggests model fit 

estimation was satisfactory.  

• Correlation of exogenous 

constructs was below than 0.85, 

and ranges from 0.25 to 0.44, 

which indicates discriminant 

validity is achieved.  

• Factor loading for all items in 

each domain were above 0.6, 

ranges from 0.70 to 0.95, which 

refers to good unidimensionality 
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2.4.5 Association between Medication Regimen Complexity (MRC), Medication 

Adherence (MA) and Treatment Satisfaction (TS) among Older Adult 

Populations 

2.4.5.1 MRC on MA 

For the association between medication regimen complexity and medication adherence, 

several studies have been conducted among the older adult population across various 

conditions and settings. A study conducted by Abada et al. (2017) among older 

community-dwelling adults in the USA indicates that medication regimen complexity 

is a significant determinant of medication adherence, which is consistent with findings 

from other studies as well (Bazargan et al., 2017; Kuo et al., 2017). However, several 

lines of evidence indicate that the medication regimen complexity is not statistically 

significant to medication adherence among older patients (Federman et al., 2021; Félix 

& Henriques, 2021; González-Bueno et al., 2021; Parker et al., 2019). Even though 

similar research has been done, this discrepancy between studies could be attributed to 

different research designs, types of instruments used, target populations and other 

factors. However, there is a lack of conclusive findings regarding this association, 

especially in the context of the Malaysian older adult population.  

2.4.5.2 TS on MA 

Regarding the association between treatment satisfaction and medication adherence, 

much literature explores this association by implementing various research designs and 

different measurement tools among older adult populations. Most studies demonstrated 

a significant association between treatment satisfaction and medication adherence (Abu 

Bakar et al., 2016; Al-Ruthia et al., 2017; Loganathan et al., 2017; Yang et al., 2023). 

In contrast, only one study has contradicting findings where the association was 

insignificant (Ponnusankar et al., 2022). On the other hand, one study indicates a 

partially significant association with only one of the domains in treatment satisfaction 

is significant to medication adherence, while the rest is insignificant (Byun et al., 2019).  

In Malaysia, studies by Abu Bakar et al. (2016) and Loganathan et al. (2017) 

are examples of research that explore such association among the Malaysian general 

adult population, specifically the diabetic-specific group. However, both studies 
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involved a relatively small number of patients and focused only on diabetic patients 

regardless of their age. Hence, there is still a lack of conclusive evidence concerning 

the association between treatment satisfaction and medication adherence, specifically 

among older Malaysian adults.   

2.4.5.3 MRC with TS and others (MRC, TS and MA altogether) 

Some studies determine the significant association between medication regimen 

complexity and satisfaction toward treatment  (De Las Aguas Robustillo Cortés et al., 

2017; Sendekie et al., 2023). To the best of our knowledge, there is a lack of studies 

that assess the association between MRC and TS among the Malaysian older adult 

population, in addition to research exploring MRC, TS and MA variables altogether 

among older Malaysian adults. Our research focused on exploring the association 

between these outcomes, which could be illustrated by the proposed conceptual 

framework (as shown in Figure 2.7). MRC as an independent variable (IV), treatment 

satisfaction as a mediator variable (MV) and medication adherence as a dependent 

variable (DV). 

2.5 Conceptual Framework 
 

 

Figure 2.7: Conceptual framework shows the possible association between all 
variables 

 

 



 

40 
  

CHAPTER THREE 
 

VALIDATION AND CROSS-CULTURAL ADAPTATION OF 
TRANSLATED MALAY VERSION FOR TREATMENT 

SATISFACTION QUESTIONNAIRE FOR MEDICATION 
VERSION II (M-TSQM V.II) AMONG GERIATRIC PATIENTS IN 

MALAYSIA: A FULL PSYCHOMETRIC TESTING STUDY 

 

 
3.1 INTRODUCTION 

3.1.1 Patient-Reported Outcomes (PROs) and Patient-Reported Outcome 

Measures (PROMs) 

 

Patient-reported outcomes (PROs) are an interpretation of the health, clinical, functional 

status and quality of life outcomes reported by the patients. Various distinct purposes 

have been established for PRO, which can measure outcomes in absolute terms. Firstly, 

this evaluation of PRO helps to assess the patient's standpoint on the estimated level of 

the acceptability of the treatment/care received. Next, the PRO also able to assess the 

negative behaviour (e.g., low satisfaction, misconception) on certain treatment and 

therapeutic plans indicated for the patient. Then, PRO can also determine the patient's 

experiences of treatment received within the healthcare settings. Lastly, it is also 

associated with the patient's rating on the level of the severity of the clinical 

manifestation (e.g., pain) (Weldring & Smith, 2013).  

PRO plays a massive role in clinical decision-making because it could provide 

a comprehensive and holistic view, as this information should be established, 

coordinated and accessible to others. For instance, in the process of the 

pharmacoepidemiological surveillance (Phase IV) of post-marketing studies, all the 

newly marketed medications are lacking in terms of reported severe adverse effects, 

drug-drug interactions and contraindications, particularly on a certain group of patients, 

even though the medication is clinically beneficial to most of the patient at the early 

stage (Black, 2013). Other than that, older patients may experience the incidence of 

geriatric syndromes as a result of certain prescribed medications such as delirium, falls, 
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depression and cognitive impairment, which increases the need for good reporting of 

these special side effects among this population (Akkawi et al., 2020).  

In patient-centred care, the approach for comprehensive assessment by the 

patient plays an integral part in empowering the decision-making process and 

engagement between patients and healthcare providers. In older adult population, the 

preliminary findings of the older patients and healthcare providers engagement in 

clinical settings were limited and lack of specific evaluations on the older patient’s 

healthcare measures (Elliott et al., 2016). Thus, this active collaboration will promote 

an extensive and personalised treatment plan and enhance patient-provider relationships 

(Barry & Edgman-Levitan, 2012). The assessment of the outcomes must be carried out 

systematically and organised so that our healthcare setting can make an informed 

decision by acknowledging the patient's perspective of the treatment. Patient-reported 

outcome measures (PROMs) are the measurement tool to evaluate any PROs, such as 

health-related quality of life and treatment satisfaction. Depending on their purpose, 

these instruments could be generic or specific. It is in the form of a questionnaire and is 

commonly delivered as a self-administered questionnaire (Weldring & Smith, 2013).  

In recent years, the development of measurement tools in medical research has 

extensively emerged as a prospect for transforming and innovating the healthcare 

system, where the patient places at the centre of the whole healthcare system. For 

example, it has been compulsory in the United Kingdom (UK) to implement PROMs to 

report outcomes for particular elective surgical patients for the purpose of gathering 

PROs information regarding the efficacy of patient care within the National Health 

Service (NHS). The UK government has urged this mandatory adoption of PROMs to 

facilitate the assessment of health services, highlight benefits and drawbacks in the 

delivery of healthcare, encourage quality improvement, and promote preference for 

the patients (Peters et al., 2014). 

Therefore, developing a reliable, valid, and concise PROMs measurement tool 

aims to increase the response rates and reduce fatigue bias among the selected criteria 

participants, especially those underserved groups of patients (e.g., rural patients, poor 

socioeconomic status, and geriatric patients). In addition, it can exhibit the precision 

and accuracy of the outcomes being measured, such as treatment satisfaction and many 

other PROMs (Black, 2013). Other than that, the PROMs are also regularly used in 
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different cultures, where it is compulsory to translate and cross-culturally adapt the 

PROMs into the local context. Implementing the translated measurement tool's 

validation and reliability process (e.g., content validity, construct validity, statistical 

validity, and others) is crucial to producing a valid and reliable tool (Sousa & 

Rojjanasrirat, 2011).  

 

3.1.2 Development of Treatment Satisfaction Questionnaire for Medication 

(TSQM) 
 

Given this, treatment satisfaction measures should be utilised in setting up healthcare 

delivery systems. Their satisfaction with medication attributes likely influences patients' 

medication adherence and treatment perseverance over time. Such characteristics 

involve the extent to which treatment is regarded as effective and reducing any risk to 

one's present or future health, the ability of the medication to reduce the disease 

symptoms, the tolerability of the side effects, and the difficulty associated with the 

convenience of the medication (Atkinson et al., 2005).  

 Atkinson et al. (2004) developed the TSQM (version 1.4) as a generic 

measurement of patient treatment satisfaction with various medications among patients 

with chronic diseases, such as respiratory, endocrinology, cardiovascular, infectious 

diseases, and many others. This TSQM measurement tool consists of 14 items within 

four types of domains: effectiveness, side effects, convenience, and general satisfaction. 

Implementing generic measurements of patient satisfaction with drug treatment enables 

comparisons of this construct across various clinical conditions and medication 

categories. On the other hand, this measurement also could be incorporated into cost-

effectiveness analysis and clinical decision-making in healthcare settings (Atkinson et 

al., 2004). 

Then, the developer of this instrument came out with another study on the 

improvised version of TSQM (version II). Some items were retained, worded, and 

dropped in the content modifications and item reduction process based on the patient’s 

feedback obtained during the data collection on previous TSQM v1.4. The refinement 

of the TSQM v.II by the developers by applying a robust construct validation of 
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hierarchical structural equation modelling (SEM), which is not utilised in the earlier 

version of TSQM (Atkinson et al., 2005). Hence, the refinement of the TSQM reduced 

it to 11 items in v.II. 

Furthermore, in the global context, this measurement tool of TSQM was cross-

culturally adapted and validated into various other language versions, specifically in 

non-English speaking countries. Examples of cross-cultural adaptations of TSQM 

published are the Japanese version (Watanabe-Fujinuma et al., 2019), the Brazilian 

version (Liberato et al., 2020; Sauer Liberato et al., 2016), the Kurdish version (Al-

Mufti et al., 2022), the Arabic version (Shilbayeh et al., 2018), the Persian version 

(Shahrbabaki et al., 2022), the Greek version (Dardiotis et al., 2022). Despite many 

studies applying reliability and validity testing of TSQM in different cultural settings, 

most of the studies did not perform full psychometric testing. Performing a full 

psychometric testing may describe the comprehensiveness of validity and reliability of 

the instruments (Mohajan, 2017). There are several studies demonstrating the full 

psychometric testing of TSQM, including in the USA (TSQM developer), Brazil, and 

India (Alam et al., 2018; Atkinson et al., 2005; Sauer Liberato et al., 2016). To the best 

of our knowledge, there is no available Malay version of TSQM v.II validated and tested 

on the Malay-speaking community. Hence, this instrument should be adapted to 

Malaysian healthcare settings to assess patient treatment satisfaction in Malay-speaking 

communities.  

 

3.1.3 Study Objectives 
 

There are three main objectives for this study: 

i. To translate TSQM v.II into the Malay version 

ii. To assess the full psychometric testing of the translated TSQM v.II in the Malay 

version in order for this measurement to be available in Malay-speaking 

populations by using confirmatory factor analysis (CFA). 

iii. To evaluate the treatment satisfaction for medication in terms of its 

effectiveness, side effects, convenience, and general satisfaction among 

Malaysian older adult patients in Sultan Ahmad Shah Medical Centre@IIUM 

(SASMEC@IIUM) 
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3.2 METHODS 

3.2.1 Study Population and Settings 

 

A unicentric, observational, and cross-sectional study was conducted on 429 

participants of Malaysian older adult patients who completed the M-TSQM v.II tool by 

convenience sampling on the day of their routine appointment and consultation with 

their respective specialist clinics, where the patients participated in the study. The data 

were collected from February to September 2023. The sampling technique implemented 

in this study was non-probability sampling, specifically convenience sampling. Other 

than that, secondary data sources such as clinical data, prescribed medications and 

comorbidities were obtained from electronic health records/physical medical records. 

Primary data sources such as sociodemographics and treatment satisfaction were 

obtained via the physical interview method. The information was collected in a 

confidential setting by the researcher. The purpose of the first contact with the 

participants was to explain the research aims and obtain their consent. 

The inclusive criteria includes : 

1. Malaysian citizens. 

2. Older adult outpatients aged 65 years old and above; 

3. Patients who had been using at least three prescribed chronic medications for 

the past three months; 

4. Consented to take part in the study; 

5. Able to speak and understand the Malay language 

However, the participants were excluded from the study if the participants met one or 

more of the following criteria : 

1. Unable to give proper informed consent (e.g., patients with cognitive 

impairment such as dementia and Alzheimer diseases); 

2. Severe language barriers (e.g., cannot speak and understand Malay language, 

unable to communicate appropriately); 

3. Missing value and information from the electronic health record; 

4. Enrolled in another clinical research (e.g., clinical trial) 
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As for sample size calculation, this study applied the rule of thumb of 10 

participants for each item ratio for factor analysis (Wolf et al., 2013). Thus, the 

recommended sample size for this study is a minimum of 110 participants.  

 

3.2.2 Measurement Tool 

3.2.2.1 Sociodemographic and medication profiles  
 

Each participant's sociodemographic assessment includes age, gender, ethnicity, 

diagnosis, marital status, education level, participant’s monthly income, employment 

status, geographic location, employment status, and medication management. The 

medication management subcategories comprise three options: self-management, 

partially self-managed, and full management by family members/caregivers.  

 

3.2.2.2 Malay version of the Treatment Satisfaction Questionnaire for Medication 

v.II (M-TSQM v.II) 

 

Each patient’s treatment satisfaction was assessed using M-TSQM v.II. This generic 

measurement tool assesses patient satisfaction with the treatment regimen during the 

last two to three weeks or following the patient's last dose. The administration of this 

instrument is in a self-reported measurement. There are 11 items divided into four 

subscales: Effectiveness, Side Effects, Convenience, and General Satisfaction.  

Domains of Effectiveness, Convenience, and General Satisfaction have 7-point 

Likert-type scales ranging from 1(“Extremely Dissatisfied”) to 7(“Extremely Satisfied). 

For the Side Effects domain, it had one dichotomous scale (presence of side effects) of 

“Yes” and “No” and another three items with 5-point Likert-type scales ranging from 

1(“Extremely Dissatisfied”) to 5(“Not at all Dissatisfied). Those participants who 

answered “No” in the presence of side effects were automatically rated on a scale of 

5(“Not at all Dissatisfied) because of the absence of side effects.  

Each TSQM domain score ranges from 0 to 100, with higher values indicating 

more patient satisfaction. For the calculation of each domain, the total scores of each 

domain minus the number of questions in that domain, then divided by the maximum 
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score subtract the minimum score of that domain multiplied by 100  (Liberato et al., 

2020). The formula was as mentioned below: 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  
[(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) − (𝑛𝑛𝑛𝑛. 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)]

(𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 −𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) × 100 

3.2.3 Study Stages 

 

3.2.3.1 Stage 1: Translation Process 

Since this questionnaire is unavailable in Malay, our study has translated and validated 

the TSQM into Malay. Step 1 for translation is forward translation (FT), where the 

original language (English) has been translated into the target language (Malay) by two 

independent translators. Both translators were native Malay speakers.  

The translators were from the Malaysian Institute of Translation & Books 

(ITBM) and Centre for Language and Pre-University Academic Development 

(CELPAD), International Islamic University Malaysia (IIUM). Prior to the translation 

process, one of the translators was exposed to the research background and details of 

the study. In contrast, the other translator directly translated the questionnaire without 

knowing the details of the study. After the forward translation process, two translated 

forms (FT1 and FT2) of the translated version were produced by each translator.  

Step 2 compares and synthesises the two FT versions of the questionnaires. 

These forms (FT1 and FT2), alongside the original questionnaire, were sent to one of 

the pharmacy practice field's experts to detect discrepancies and ambiguity of each item 

regarding wording, meanings and actual concepts. The expert synthesised the 

preliminary translated TSQM measurement tool (FT12) version. 

Then, Step 3 was a backward translation, working from the synthesised one 

(FT12) was retranslated into the original language (English). One independent 

translator was appointed to translate utterly blind to the original version of TSQM 

(never seen the original version of TSQM). The translator was already aware of 

healthcare terminologies and had no contribution during TSQM forward translation. In 

addition, the backward translation process is only the validity-checking process where 

the translated version was reflected in the original language of the TSQM instrument.  
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After the backward translation, Step 4 was the formation of the multidisciplinary 

expert committee to compare the structure, phrasing, and grammatical features of the 

sentence, consistency in meaning, and appropriateness of the instructions, questions, 

and response categories between backward translations 1 (BTL1) to the original 

instrument of TSQM in the original language. Our committee consists of one 

healthcare practitioner who is knowledgeable about the construct of the TSQM 

instrument, and all three bilingual translators participating in Step 1 (forward translation 

of the TSQM measurement tool into the target language) and Step 3 (back translation 

of the TSQM measurement tool from the target language into the original language). 

Finally, the synthesis of the preliminary final version (PFV) for pilot testing was 

produced (Beaton et al., 2000; Sousa & Rojjanasrirat, 2011). 

 

3.2.3.2 Stage 2: Pilot Testing of The Pre-Final Version (PFV) 

3.2.3.2.1 Content Validity by Expert Panels 
 

Expert panels have been assigned to assess the instructions, response structure, and 

instrument items for conceptual equivalence. A total of seven members of the expert 

panel have already been appointed, who are experts in the related area of interest (from 

clinical backgrounds such as physician and pharmacist), and Malay is the mother 

language, to further determine the conceptual, item, semantic and operational 

equivalent of the translated TSQM items (Junkes et al., 2015). 

The expert panels have already assessed the relevance and clarity of each 

question on the instrument to determine the content validity index (CVI) for each item. 

Evaluation of CVI was based on items-level CVI (I-CVI) and scale-level CVI (S-CVI). 

Another validation was the Kappa statistic(κ), the consensus of the inter-rater agreement 

index among all the panellists were also evaluated in this study (Faria et al., 2013).  

 

3.2.3.2.2 Cognitive Debriefing  
 

Thirty-eight older adult participants completed the cognitive debriefing process to 

assess the clarity of each item in the pre-final version. Participants selected in this 
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process were asked to answer all the items and rate whether all the items were clear or 

unclear using a dichotomous scale. From this response, the calculation of inter-rater 

agreement within the samples selected was calculated using Kappa (κ). Before 

performing a full psychometric testing, this process was another strong support for 

determining the conceptual, experiential, semantic and operational equivalent of the 

translated TSQM items, easing the understanding of the participants (Sousa & 

Rojjanasrirat, 2011).  

3.2.3.2.3 Re-evaluation process by the multidisciplinary expert committee 
 

In the re-evaluation process by the multidisciplinary expert committee, all committee 

members were notified of some items that needed improvement and amendment based 

on CVI and Kappa (κ) values from previous processes (e.g., content validation by 

panellists and cognitive debriefing by participants). After the re-evaluation process was 

done, all the items were validated and ready for full psychometric testing of the final 

version (M-TSQM v.II). Table 3.1 depicts the list of bilingual items in Malay version 

of Treatment Satisfaction Questionnaire for Medication (M-TSQM v.II).  

 

3.2.3.3 Stage 3: Full Psychometric Testing of Final Version and Statistical 

Analysis 
 

3.2.3.3.1 Descriptive Data 

All descriptive data were sorted and analysed using Statistical Package for the Social 

Sciences version (SPSS) 27.0. The normality of the data was evaluated by using 

skewness and kurtosis. For categorical variables, the data were displayed as frequency 

and percentage of proportion.  

 

3.2.3.3.2 Reliability 

For reliability assessment, the first psychometric testing used in this stage is to measure 

internal consistency using Cronbach's α. Then, the measurement of reliability and 

internal consistency of the measured latent construct, known as composite reliability 

(CR), were also measured to provide a comprehensive reliability assessment. 
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3.2.3.3.3 Validity  

Another viable test implemented in this study is the construct validity using 

confirmatory factor analysis (CFA). Second-order CFA was used to analyse the 

hierarchical factor structure of M-TSQM v.II using AMOS version 26. The 

measurement model was constructed with two levels of latent construct. The first-order 

construct level comprised underlying dimensions of Effectiveness, Side Effects and 

Convenience; meanwhile, the second-order latent construct contains the General 

Satisfaction. This hierarchical confirmatory factor analysis was defined from the 

previous model of TSQM v.II (Atkinson et al., 2005; Sauer Liberato et al., 2016) in 

their population. Lastly, the goodness-of-fit of the model was assessed with favourable 

fitness indices such as χ2/df, Goodness of Fit Index (GFI), Root Mean Square Error of 

Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), 

and Normed Fit Index (NFI). 

  

3.2.4 Ethical Considerations 
 
Ethical approval for this study was obtained from the IIUM Research Ethics Committee 

(IREC 2021-144) and the Department of Education and Research in SASMEC@IIUM 

(IISR21-06-201). The information was collected in a confidential setting by the 

researcher. The purpose of the first contact with the participants was to explain the aims 

of the research to obtain their consent to participate in the research. To get the 

participant’s consent, an informed consent form was handed out to acquire the 

participants’ signatures. A copy of the informed consent form was kept by each 

participant and researcher. 
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3.3 RESULT 

3.3.1 Sociodemographic and clinical characteristics profile 

Table 3.2 shows that the study involved 429 Malaysian older adult outpatients at 

SASMEC@IIUM, the participants had a mean age of 71.98 (SD = 5.48) years. The male 

patients accounted for 57.6% (n = 247), slightly outnumbering the females. The 

majority of the participants were Malay, making up 82.5% (n = 354), followed by 

Chinese (8.9%, n = 38) and Indian (8.2%, n = 35). Additionally, 78.8% of the sample 

were married (n = 338), while 22.2% (n = 91) had various marital statuses such as 

widowed, divorced, or single. Next, the proportion revealed that  57.3% (n=246) reside 

in urban areas, while 42.7% (n=183) come from rural settings. Urban defines the 

geographical location that population resides were >80,000, while town within the 

10,000 to 80,000, and lastly rural areas consist of <10,000 populations (Taylor et al., 

2021).  

The study exhibits the varied approaches for medication management, with 

50.6% (n = 217) of participants being self-managed, 39.2% (n = 168) being partially 

self-managed and 10.3% (n=44) relied on full management by caregivers. In terms of 

treatment satisfaction, participants reported satisfied with treatment based on domains: 

Effectiveness scores of 70.69 (SD=19.38), Side Effects of 87.37 (SD=21.78), 

Convenience of 65.59 (SD=21.18), and General Satisfaction of 71.99 (SD=18.85). 

Hence, the average score for overall treatment satisfaction, assessed across four 

domains in M-TSQM v.II among Malaysian older adult outpatients was 73.91 

(SD=15.23). 

 

3.3.2 Content validity and cognitive debriefing of PFV 

As shown in Table 3.3, for the content validity process by seven experts, this study 

indicated with excellent level of content validity especially under the dimension of  

“Relevance” of the instrument.  Both the mean I-CVI and S-CVI/UA attaining a perfect 

score of 1.00, signifies the high relevance concept of each item when assessed for 

treatment satisfaction. An important parameter of Kappa statistic(κ) showed perfect 

inter-rater agreement between experts in evaluating the instrument’s relevance (>0.74).  

Meanwhile, for the “Clarity” dimension,  the assessment yielded a positive 

outcome, with the mean I-CVI of 0.88 and the S-CVI/UA of 0.45. The CVI for the 
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“Clarity” dimension was reported with a slightly lower value than “Relevance”, due to 

three items demonstrated with I-CVI below than 0.80. In addition, the Kappa statistic(κ) 

also indicated these three items with a good agreement (0.60 – 0.74), while the rest of 

the items had a perfect inter-rater agreement between experts. 

In the cognitive debriefing process (n=38), for the “Clarity” dimension, the 

evaluation of inter-rater agreement among the participants using Kappa (κ) aligns with 

the content validity process by experts, which same items reported with moderate 

agreement. Therefore, these items (e.g., SE4, C8 and C9) underwent revisions and 

corrections to enhance their clarity, as shown in Table 3.3. 

 

3.3.3 Reliability 

For internal consistency using Cronbach’s α, all the domains in the M-TSQM v.II 

yielded a value above 0.7 of the acceptable range. Each domain demonstrated a good 

level of internal consistency among the items measuring participants’ satisfaction with 

treatment effectiveness, side effects, convenience and general satisfaction. Because 

Cronbach's α coefficients have the potential to overestimate the scale for reliability, the 

coefficients of composite reliability (CR) were calculated. In terms of the CR of latent 

construct in the structural equation model, all domains exhibit a CR value above 0.6, 

which also indicates good reliability, as shown in Table 3.5. 

 

3.3.4 Construct validity 

Figure 3.1 illustrates the path diagram of the second order of the confirmatory factor 

analysis (CFA), with 11 items in four domains demonstrated with acceptable factor 

loading (≥0.6). However, the factor loading from the domain of “General Satisfaction” 

to the “Side Effects” was reported with a very low value (0.27). In comparison, “General 

Satisfaction” to “Convenience” and “Effectiveness” showed acceptable values of factor 

loading, which are 0.79 and 0.88 respectively. Therefore, the unidimensionality of our 

measurement model is not achieved.  

 Table 3.7 depicts the unidimensionality was not achieved, but hierarchical 

confirmatory factor analysis (CFA) stated otherwise. CFA successfully exhibits the 

construct validity of M-TSQM v.II based on the fitness indexes, in terms of its absolute 
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(GFI and RMSEA), incremental (CFI, TLI and NFI) and parsimonious fit (χ2/df). The 

model was good fit with the values: GFI = 0.969, RMSEA = 0.051, CFI = 0.988, TLI = 

0.984, NFI = 0.978 and χ2/df = 2.122. Overall, the proposed measurement model of the 

instrument indicates the model fit to the data.  

In Table 3.5, for convergent validity, the reported values of AVE of each 

construct in this model ranged between 0.696 to 0.822. Thus, AVE values signify that 

the convergent validity in this study is achieved when the value is ≥0.5.  Moreover, for 

each of the four individual constructs, the CR is notably higher than the corresponding 

AVE. Hence, all respective constructs meet the statistical criteria for convergent 

validity. 
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Table 3.1:  List of bilingual items in Malay version of Treatment Satisfaction Questionnaire for Medication (M-TSQM v.II) 
 
  

# Items 

  
Effectiveness/Keberkesanan 

E1 How satisfied or dissatisfied are you with the ability of the medication to prevent or treat the condition? 
Sejauh manakah anda berpuas hati dengan keupayaan ubat anda untuk mencegah atau merawat sesuatu penyakit? 
 

E2 How satisfied or dissatisfied are you with the way the medication relieves symptoms? 
Sejauh manakah anda berpuas hati dengan cara ubat anda melegakan gejala(simptom) penyakit?  
 

 Side Effects/Kesan Sampingan 
SE3 As a result of taking this medication, do you experience any side effects at all? 

Selepas mengambil ubat, adakah anda mengalami apa-apa kesan sampingan? 
 

SE4 How dissatisfied are you by side effects that interfere with your physical health and ability to function (e.g., strength, energy levels)? 
Sejauh manakah anda tidak berpuas hati dengan kesan sampingan ubat yang mengganggu kesihatan fizikal dan keupayaan anda 
untuk berfungsi (contohnya, kekuatan, tahap tenaga)? 
 

SE5 How dissatisfied are you by side effects that interfere with your mental function (e.g., ability to think clearly, stay awake)? 
Sejauh manakah anda tidak berpuas hati dengan kesan sampingan ubat yang mengganggu fungsi mental anda (contohnya, 
keupayaan untuk berfikir dengan baik, sentiasa berjaga)?  
 

SE6 How dissatisfied are you by side effects that interfere with your mood or emotions (e.g., anxiety/fear, sadness, irritation/anger)? 
Sejauh manakah anda tidak berpuas hati dengan kesan sampingan ubat yang mengganggu perasaan atau emosi anda (contohnya, 
kebimbangan/ketakutan, kesedihan, kejengkelan/kemarahan)? 
 

 Convenience/Kemudahan 
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C7 How satisfied or dissatisfied are you with how easy the medication is to use? 
Sejauh manakah anda berpuas hati dengan betapa mudahnya cara penggunaan/pengambilan ubat anda? 
 

C8 How satisfied or dissatisfied are you with how easy it is to plan when you will use the medication each time? 
Sejauh manakah anda berpuas hati dengan betapa mudahnya untuk merancang masa bagi setiap penggunaan/pengambilan ubat 
anda? 
 

C9 How satisfied or dissatisfied are you by how often you are expected to use/take the medication? 
Sejauh manakah anda berpuas hati dengan kekerapan penggunaan/pengambilan ubat anda? 
 

 General Satisfaction/ Kepuasan Secara Menyeluruh 
GS10 How satisfied are you that the good things about this medication outweigh the bad things? 

Sejauh manakah anda berpuas hati bahawa kebaikan tentang ubat anda mengatasi keburukannya? 
 

GS11 Taking all things into account, how satisfied or dissatisfied are you with this medication? 
Dengan mengambil kira semua perkara, sejauh manakah anda berpuas hati terhadap ubat anda?   
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Table 3.2: Sociodemographic profile for cross-cultural adaptation of M-TSQM v.II 

 

Variable Number of patients (%)  

(n=429) 

Age (mean ± SD) 71.98 ± 5.48 

Gender  

Male 247 (57.6) 

Female 182 (42.4 ) 

Ethnicity   

Malay 354 (82.5) 

Chinese 38 (8.9) 

Indian 35 (8.2) 

Others 2 (0.4) 

Marital Status  

Married 338 (77.5) 

Widowed 87 (20.0) 

Divorced 2 (0.5) 

Single 2 (0.5) 

Geographical Location  
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Urban 246 (57.3) 

Rural 183 (42.7) 

Education Level   

College/University  181 (42.2) 

Secondary school 152 (35.4) 

Primary school 93 (21.7) 

No formal education 3 (0.7) 

Employment Status  

Retired/Pensioner 219 (51.0) 

Housewife 92 (21.4) 

Unemployed 91 (21.2) 

Self-employed   23 (5.4) 

Employed 4 (0.9) 

Income per month  

< RM 1000  148 (34.5) 

RM 1000 - RM 2500 93 (21.7) 

RM 2501 - RM 4000 66 (15.4) 

RM 4001 - RM 4999 54(12.6) 

≥ RM 5000 68(15.9) 

Management of Medication Number of patients (%) 
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  Self-managed 217 (50.6) 

Partially self-managed 168 (39.2) 

Fully managed by family members/caregivers 44 (10.3) 

Treatment Satisfaction (mean ± SD)  

Effectiveness 70.69 ± 19.38 

Side Effects 87.37 ± 21.78 

Convenience 65.59 ± 21.18 

General Satisfaction 71.99 ± 18.85 

Overall Mean Treatment Satisfaction 73.91 ± 15.23 

Presence of Side Effects  

Yes 122 (28.4) 

No 307 (71.6) 
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Table 3.3:  Assessment of content validation of each Treatment Satisfaction Questionnaire for Medication (M-TSQM v.II) items by panellists (n=7) and 

cognitive debriefing by the participants (n=38) 

 

TSQM 

Domain 

Relevance* (n=7) Clarity† (n=7) Clarity (n=38) 
Results 

CVI Kappa (κ) CVI Kappa (κ) Kappa (κ) 

E1 1.00 1.00 1.000 1.000 0.895 VALIDATED 

E2 1.00 1.00 1.000 1.000 0.974 VALIDATED 

SE3 1.00 1.00 1.000 1.000 1.000 VALIDATED 

SE4 1.00 1.00 0.714 0.658 0.681 Revised & corrected 

SE5 1.00 1.00 0.857 0.849 0.868 VALIDATED 

SE6 1.00 1.00 0.857 0.849 0.895 VALIDATED 

C7 1.00 1.00 1.000 1.000 0.974 VALIDATED 

C8 1.00 1.00 0.714 0.658 0.582 Revised & corrected 

C9 1.00 1.00 0.714 0.658 0.426 Revised & corrected 

GS10 1.00 1.00 0.857 0.849 0.842 VALIDATED 

GS11 1.00 1.00 1.000 1.000 0.921 VALIDATED 

*Mean I-CVI = 1.00; S-CVI/UA = 1.00; †Mean I-CVI = 0.88; S-CVI/UA = 0.45 
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Table 3.4: Descriptive statistics for each Treatment Satisfaction Questionnaire for Medication (TSQM-M) item and domain 

 

TSQM Domain Items Mean SD Skewness Kurtosis 

Effectiveness* E1 5.15 1.24 -0.60 0.21 

E2 5.33 1.27 

Side Effects† SE4 4.35 1.14 -1.51 1.09 

SE5 4.52 0.90 

SE6 4.62 0.74 

Convenience* C7 4.74 1.51 -0.38 -0.45 

C8 4.95 1.36 

C9 5.12 1.40 

General Satisfaction* GS10 5.43 1.18 -0.32 -0.66 

GS11 5.21 1.22 
* Domain has 7 points Likert-scale; † Domain has 5 points Likert-scale; SE3 is excluded because of dichotomous outcome (presence 

of side effects) 
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Table 3.5: Reliability of each Treatment Satisfaction Questionnaire for Medication (TSQM-M) domain 

TSQM Domain Cronbach's α 
Composite 

Reliability (CR) 

Average Variance Extracted 

(AVE) 

Effectiveness 0.837 0.851 0.740 

Side Effects 0.916 0.933 0.822 

Convenience 0.873 0.873 0.696 

General Satisfaction 0.876 0.873 0.775 
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Table 3.6:  Inter-Item Correlation Matrix of Treatment Satisfaction Questionnaire for Medication (TSQM) in Malay version 

Items E1 E2 S4 S5 S6 C7 C8 C9 GS10 GS11 

 Effectiveness         
E1 1.000 0.719 0.180 0.181 0.212 0.495 0.481 0.493 0.682 0.672 
E2 0.719 1.000 0.189 0.182 0.202 0.401 0.383 0.372 0.635 0.620 

   Side Effects      
S4 0.180 0.189 1.000 0.827 0.814 0.078 0.156 0.054 0.223 0.212 
S5 0.181 0.182 0.827 1.000 0.817 0.105 0.202 0.042 0.218 0.227 
S6 0.212 0.202 0.814 0.817 1.000 0.095 0.184 0.087 0.241 0.243 

      Convenience   
C7 0.495 0.401 0.078 0.105 0.095 1.000 0.688 0.752 0.603 0.634 
C8 0.481 0.383 0.156 0.202 0.184 0.688 1.000 0.650 0.582 0.581 
C9 0.493 0.372 0.054 0.042 0.087 0.752 0.650 1.000 0.607 0.591 

         General Satisfaction 
GS10 0.682 0.635 0.223 0.218 0.241 0.603 0.582 0.607 1.000 0.781 
GS11 0.672 0.620 0.212 0.227 0.243 0.634 0.581 0.591 0.781 1.000 
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Figure 3.1: Path Diagram for CFA of M-TSQM v.II (n=429)
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Table 3.7: Confirmatory Factor Analysis Model Fit for Treatment Satisfaction Questionnaire for Medication (TSQM) in Malay version (n=429) 

 

Category Index Level of acceptance Value 

Parsimonious fit χ2 / df <5.0 2.122 

Absolute fit GFI >0.90 0.969 

 RMSEA <0.08 0.051 

Incremental fit CFI >0.90 0.988 

 TLI >0.90 0.984 

 NFI >0.90 0.978 

χ2/df = Chi-Square/Degrees of Freedom, GFI = Goodness of Fit Index, RMSEA = (95% CI) Root Mean Square Error of Approximation, CFI = 

Comparative Fit Index, TLI = Tucker-Lewis Index, NFI = Normed Fit Index 
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3.4 DISCUSSION 

The purpose of the present study is to assess the full psychometric properties of 

translated Malay version of TSQM v.II among Malay-speaking older adult population. 

Since the original TSQM is a validated and reliable measurement tool being used in 

most English-speaking countries, our study cross-culturally adapted this instrument to 

Malay for the Malaysian population. Hence, this valid, reliable and psychometrically 

sound generic instrument could measure key components of patient’s satisfaction 

toward treatment based on its effectiveness, side effects, convenience and general 

satisfaction with various types and dosage forms of medications, especially among 

Malaysian older adult patients. 

For validation testing, our study still retained four constructs in this instrument, 

even though the construct validity using CFA stated otherwise. Unidimensionality 

could not be achieved since the loading factor of the “General Satisfaction” to “Side 

Effects” construct was very low and not within the acceptable range. In comparison, 

similar studies applied CFA, a study by Alam et al. (2018), in which they performed the 

first-order confirmatory factor analysis (Alam et al., 2018). Meanwhile, the studies 

reported by Atkinson et al. (2005) and Sauer Liberato et al. (2016) conducted the 

second-order confirmatory factor analysis, with the ‘General Satisfaction’ domain as a 

higher/second-order construct (Atkinson et al., 2005; Sauer Liberato et al., 2016), which 

were similar to the present study.  

Then, both path coefficient diagrams reported by Atkinson et al. (2005) and 

Sauer Liberato et al. (2016) had similar patterns of low factor loading with the ‘General 

Satisfaction’ domain to the ‘Side Effects’ domain (below 0.6), which affect the 

unidimensionality and cause the disturbance of the model because only a small 

proportion of the sample experienced side effects and highly satisfied range. However, 

both studies practiced a flexible judgment by still maintaining and not removing the 

‘Side Effect’ domain because of the theoretical justification, in which they prioritise the 

meaningfulness of the theoretical construct rather than strictly following statistical 

criteria.  

In addition to that, the goodness-of-fit (e.g., CFI, RMSEA, Chisq/df, etc.) 

indexes also showed that the measurement model for both studies was a good fit, even 

though the ‘Side Effect’ domain was retained, which is similar to the present study. On 
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the other hand, the first-order CFA constructed by Alam et al. (2018) shows that the 

goodness-of-fit was good, with the achievement of unidimensionality (all item’s factor 

loading ≥0.60) and discriminant validity (correlation between latent constructs ≤0.85). 

By any means, implementing either first-order or second-order CFA is still suitable for 

cross-cultural adaptation of TSQM. Thus, the present study suggests that the model fits 

the data using second-order CFA, despite the unidimensionality not being achieved. 

For reliability, M-TSQM v.II demonstrated a good internal consistency based 

on Cronbach’s α value and composite reliability (CR). The implementation of CR in 

this study strengthens the measurement of internal consistency, which incorporates 

structural equations modelling (SEM) using confirmatory factor analysis. Utilisation of 

Cronbach’s α value only tends to have overestimation risks. Other than that, the CR 

values depend on the factors loading and error variances in SEM, while Cronbach’s α 

values are based on average inter-item correlation. Therefore, both measurements 

provide comprehensive estimates of reliability in this study, which are similar 

implementation of other cross-cultural adaptation studies of TSQM (Alam et al., 2018; 

Sauer Liberato et al., 2016). 

Regarding the level of treatment satisfaction, the scores were based on the nature 

of the diseases in the population (Sauer Liberato et al., 2016). As shown in Table 3.8, 

our study reported a mean of 73.91 (SD = 15.23) for overall treatment satisfaction, 

which is comparable to several similar studies evaluating treatment satisfaction using 

TSQM outside Malaysia, such as in Italy, Lebanon, and South Korea among older adult 

population (Byun et al., 2019; Lapolla et al., 2020; Sakr et al., 2018). In South Korea, 

the overall satisfaction scores were among the lowest due to the inclusion of 

postmenopausal osteoporosis (PMO) in their study population (Byun et al., 2019). Low 

levels of satisfaction might be varied according to the unique administration of the 

medication (e.g., bisphosphonate) in their study. In comparison, the general older adult 

population regardless of the medical condition scored higher levels of treatment 

satisfaction, which is supported by the findings in the recent study and the study 

conducted in Lebanon (Sakr et al., 2018). Consistent with the developer of TSQM, their 

research also stated that the overall satisfaction highly differed based on the diagnosis, 

clinical characteristics, and type of medication prescribed (Atkinson et al., 2005). 
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There were several limitations concerning this study. Firstly, the recent study 

was only conducted among Malaysian older adult patients in a unicentric setting in 

Pahang, Malaysia. This aspect limits the generalisability of the findings to other states. 

Secondly, there were only about one-fourth of the participants reported side effects of 

any medications in this study. Statistically, this might have minimised the variation in 

the “Side Effects” domain. The interference with the naturalistic studies might happen 

such as the assessment of side/adverse effects in a way that is not common routine in 

clinical settings. Sometimes, even the patients could also not aware of the incidence of 

side effects. Thus, it will cause disturbance to the CFA model.  

Future work should emphasise increasing the generalisability of the study 

among other Malaysian populations in multiple institutions of other states in Malaysia. 

Next, the implementation of the TSQM Version 9 could be considered, since the “Side 

Effects” domain was excluded from the measurement to avoid psychometric statistical 

disturbance. 
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Table 3.8: Comparison of TSQM scores for each domain on certain diseases and nations among older adults 

 

TSQM Domain 

Score  

Malaysian older 

adult patients 

(Present study) 

Lebanese elderly 

patients 

(Sakr et al., 2018) 

Postmenopausal 

osteoporosis (PMO) 

elderly  patients in 

South Korea 

(Byun et al., 2019) 

Elderly patient with type 2 

diabetes mellitus in Italy 

(Lapolla et al., 2020) 

TSQM Version TSQM II TSQM 1.4 TSQM 1.4 TSQM 9 

Effectiveness 70.69 71.26 56.10 75.76 

Side Effects 87.37 91.95 64.20 NA 

Convenience 65.59 77.69 63.00 78.23 

General 

Satisfaction 
71.99 68.52 53.80 72.23 

Overall TSQM 73.91 77.36 59.28 75.41 
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3.5 CONCLUSION 

The cross-cultural adaptation of M-TSQM v.II demonstrated favourable validity 

findings in terms of its content validity and construct validity. It also showed good 

reliability of the construct in the measurement tool. Retainment of four constructs in M-

TSQM v.II exhibits a robust model fit with favourable fitness indexes using second-

order CFA, even though the unidimensionality is not achieved. To conclude, the M-

TSQM v.II is a valid, reliable and psychometrically sound instrument to assess 

treatment satisfaction among Malay-speaking populations.  

For the significance to clinical practice, this translated Malay version of TSQM 

could be utilised crucially to capture the trueness level of treatment satisfaction in 

Malaysian healthcare settings, since it has been validated to consider the cultural and 

language nuances of the Malaysian context. Other than that, this measurement tool 

could aid the thorough understanding of the patient’s satisfaction with the treatment. It 

will act as a guide for healthcare professionals to individualise the treatment based on 

the patient's need, which potentially leads to better medication adherence in future 

especially among underserved populations.
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CHAPTER FOUR 
 

INVESTIGATING THE ASSOCIATION BETWEEN 
MEDICATION REGIMEN COMPLEXITY (MRC), MEDICATION 

ADHERENCE (MA) AND TREATMENT SATISFACTION (TS) 
AMONG MALAYSIAN GERIATRIC PATIENTS VISITING 

OUTPATIENT CLINICS IN SASMEC@IIUM 
 

4.1 INTRODUCTION 

 

Older adults usually have multiple comorbidities that require the use of multiple 

medications to control these conditions. However, medication adherence among this 

population is still suboptimal (Emadi et al., 2022). Poor medication adherence is 

believed to be the critical reason for treatment failure, where the treatment and clinical 

outcomes are not achieved (Baryakova et al., 2023). Poor medication adherence is a 

major challenge experienced by the older adult population, and it is highly associated 

with unfavourable clinical outcomes of their medical conditions (Smaje et al., 2018).  

 Treatment satisfaction is interpreted as a patient-reported outcome measure 

(PROM), which is the total of the patient's satisfaction with the perception and 

expectation of the treatment given (Aljumah et al., 2014). It has been demonstrated that 

treatment satisfaction is determined by the satisfaction of medication's effectiveness, 

the convenience of medication administration, and the presence of undesirable side 

effects (Aljumah et al., 2014). The development of a generic measurement tool enabled 

researchers to evaluate the level of treatment satisfaction in different patients. A 

commonly used tool is the Treatment Satisfaction Questionnaire for Medication 

(TSQM) (Atkinson et al., 2004). 

Previously, it was known that MRC could be explained as a simple count of 

medications administered per patient. However, the number of medications taken 

cannot quantify the complexity measure of the medication regimen, which also must 

describe the various routes of administration, dosage forms, dosing frequencies and 

additional medication instructions (Ayele et al., 2019). A study by George et al.  (2004) 

quantified the medication regimen complexity, known as the Medication Regimen 

Complexity Index (MRCI) (George et al., 2004). 
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To the best of our knowledge, there is a scarcity of conclusive findings regarding 

the studies investigating the association between medication regimen complexity, 

treatment satisfaction, and medication adherence altogether, especially among 

Malaysian older adults’ outpatients. The selection for the outpatient settings for this 

study was the patient’s well-being much stable and felt less distressed as compared to 

inpatient settings, which the patient may express their preferences precisely 

(Schneeberger et al., 2023). Thus, the objectives of this research were (1) to study the 

impact of medication regimen complexity and other variables on medication adherence 

and treatment satisfaction, (2) to determine the association between treatment 

satisfaction and other variables with medication adherence, and (3) to identify the 

mediator variable in the proposed framework using mediator analysis. 

  

4.2 METHODOLOGY 

4.2.1 Study Design and Settings  
 

A unicentric hospital-based cross-sectional study was conducted among older adult 

patients in a teaching hospital in Pahang, Malaysia, known as Sultan Ahmad Shah 

Medical Centre (SASMEC)@IIUM between March 2023 and September 2023. This 

study was conducted in various medical outpatient department settings, specifically at 

the Department of Orthopaedic, Traumatology & Rehabilitation and Department of 

Internal Medicine (Cardiology and Cardiothoracic Clinic, Respirology Clinic, 

Haematology Clinic, Nephrology Clinic, Endocrinology Clinic, Neuromedical Clinic, 

Gastroenterology Clinic and General Medical Clinic 1).  

The sampling technique implemented in this study was non-probability 

sampling, specifically convenience sampling. Other than that, secondary data sources 

such as clinical data, prescribed medications and comorbidities were obtained from 

electronic health records/physical medical records. While for primary data sources such 

as sociodemographic, treatment satisfaction, and medication adherence were obtained 

via the physical interview, in which the data collector/researcher facilitates the 

participant’s understanding of each item. The aim and outcome of this study were 

explained to the participants before obtaining their consent during their follow-up at the 

respective clinics.  
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4.2.2 Sample Size   
 

The sample size was calculated using the Raosoft sample size calculator. For this 

research, the margin of error was set to 5 %, the confidence level was 95%, the 

population size was 20,000, and the prevalence of nonadherence was 60% (Chang et 

al., 2021). After the calculation, the recommended sample size for this study is 

approximately 363 patients. An additional 20% were included in the sample size, 

accounting for the contingency of possible attrition and non-response of participants in 

the study to achieve enough statistical power.  

 

4.2.3 Study Population 
 
 Participants were recruited on the day of their routine appointment and 

consultation with their respective clinics, where the patient was invited to participate in 

the study. The general aim of the study and ethical considerations were explained 

briefly. The selection criteria for the participants in this study were as follows : 

1. Malaysian citizens. 

2. Older adult outpatients aged 65 years old and above; 

3. Patients who had been using at least three prescribed chronic medications for 

the past three months; 

4. Consented to take part in the study; 

5. Able to speak and understand the Malay language 

However, the participants were excluded from the study if the participants met one or 

more of the following criteria : 

1. Unable to give proper informed consent (e.g., patients with cognitive 

impairment such as dementia and Alzheimer diseases); 

2. Severe language barriers (e.g., cannot speak and understand Malay language, 

unable to communicate appropriately); 

3. Missing value and information from the electronic health record; 

4. Enrolled in another clinical research (e.g., clinical trial) 

 

4.2.4 Operational Definitions and Measurement Tools 
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Polypharmacy and hyperpolypharmacy were defined as concurrent use of ≥ 5 and ≥ 10 

medications, respectively (Masnoon et al., 2017). Medication management was assessed by 

asking the patients whether they managed their medications by themselves or by some 

assistance from caregivers or totally by caregivers. Based on that, medication management was 

categeorised as self-managed by the patient, partially self-managed, or fully managed by family 

members/caregivers. The Charlson Comorbidity Index (CCI) was used to evaluate the 

clinimetric properties of the patient's morbidity (Charlson et al., 2022). A CCI score of 1–2 

represents mild comorbidities, whereas 3–4 and ≥5 represent moderate and severe 

comorbidities, respectively (Huang et al., 2014). Diseases were classified using the 

International Classification of Diseases 11th (ICD-11), which is a global standard for reporting 

the classification of health and diagnosis information (Harrison et al., 2021). The medications 

were classified based on the Anatomical Therapeutic Chemical (ATC) classification, which 

considers the active ingredient of the drug in proportion to body systems (WHOCC - ATC/DDD 

Index, 2023).  

 

4.2.4.1 Medication Regimen Complexity (MRC) 

The Medication Regimen Complexity Index (MRCI) is a validated 65-item instrument 

that measures and quantifies the complexity of the patient's overall medication regimen 

by yielding weights based on dosage formulations, route of administration, dosing 

frequencies, and additional administration instructions (George et al., 2004). There are 

three components in this measurement tool: component A (dosage form), component B 

(dosing frequency) and component C (additional instructions). One study has 

categorised and set the cut-off point for the MRCI score, in which low complexity is 

below 15, moderate complexity range within 15.5 to 20 and high complexity score is 

above 20.5 (Belachew et al., 2022). MRCI-related information was extracted from 

electronic health records/physical medical charts. To ease the calculation process, this 

research implemented automated calculation of MRCI by using Microsoft Access v1.0, 

developed by Libby et al. (2013). A higher MRCI indicates a more complex medication 

regimen and this measurement tool has no maximum score. 

 

4.2.4.2 Medication Adherence  

Malaysia Medication Assessment Adherence Tool (MyMAAT) was used as an 

evaluation tool to assess the patient's adherence to the medication. It is readily available 

in Malay and English languages. MyMAAT comprises three parts: perception of the 
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patient's adherence to medication, category of patient's adherence toward medication, 

and summary of patient's adherence toward medication. This 12-item questionnaire has 

a 5-point Likert-type scale ranging from 1 (“Strongly Agree”) to 5 (“Strongly Disagree). 

The minimum total score is 12 points, and the maximum is 60 points. Therefore, a total 

score of 54 and above indicates good adherence, whereas a total score below 54 

indicates moderate and poor adherence (Hatah et al., 2020). 
 

4.2.5 Statistical Analysis 
4.2.5.1 Descriptive Analysis 

All the statistical analyses were done using Statistical Package for the Social Sciences 

version (SPSS) 27.0. For descriptive data, continuous variables were analysed as mean 

and standard deviation, while categorical variables were analysed as frequency and 

percentage.  All the data were sorted and screened for any extreme cases/outliers and 

normality of the data. The normality test evaluated data using skewness and kurtosis 

(Byrne, 2016; Hair et al., 2010). Mahalanobis distance is the analysis used to detect 

extreme cases/outliers (Li et al., 2019).  

4.2.5.2 Test of Relationship 

Factors that might be associated with either treatment satisfaction or medication 

adherence were tested using univariate and multivariate analyses. Chi-square test, t-test 

and simple linear regression were used for univariate analyses. Binomial logistic 

regression was applied to test the predictors of medication nonadherence, while multiple 

linear regression was used to check factors associated with treatment satisfaction and 

MRC by the Enter entrance method. Logistic regression was computed because 

medication nonadherence is a binary variable, while linear regression was computed 

because treatment satisfaction and MRC are continuous variables.  Hosmer‒

Lemeshow’s test and area under the receiver operating curve (ROC) were used to 

determine the goodness of fit of the regression models. We also used the mediation 

analysis proposed by Hayes to explore the direct and indirect effect of medication 

regimen complexity on medication adherence with treatment satisfaction as a mediator 

variable (Hayes, 2013).  
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4.3 RESULT 

A total of 498 participants were recruited for this study, with some excluding procedures 

for those who did not fulfil the criteria requirement. For the whole data collection 

process, a total of 69 participants were excluded due to some of the following reasons. 

13 participants were cognitive impairment (e.g., dementia, Alzheimer's disease), 15 

participants were prescribed with non-chronic medication and discontinued the 

medication, 7 participants had a severe language barrier, 10 participants were <65 years 

old and 5 participants withdrew from the study. During the data screening procedure, 

our research must exclude another 12 participants with missing data and 7 participants 

with extreme values/outliers, due to inaccurate measures during data collection. Lastly, 

429 participants have fulfilled the criteria and the related data of all these participants 

are ready to be analysed. 

 

4.3.1 Sociodemographic and clinical characteristics of the sample 
 
As shown in Table 4.3, from the sample of 429 Malaysian older adult outpatient 

individuals in SASMEC@IIUM, the mean age of the participants was 71.98 (SD = 5.48) 

years old and 72% of the participants were within the 65 – 74 years old category. The 

proportion of male patients (57.6%, n = 247) was slightly higher as compared to 

females, with Malay participants being the significant proportion of the total population 

(82.5%, n = 354), followed by Chinese (8.9%, n = 38) and Indian (8.2%, n = 35). Other 

than that, married participants in the sample comprise 78.8% (n = 338); different marital 

statuses such as widowed, divorced and single were 22.2% (n = 91).  

 Meanwhile, in Table 4.4, for clinical characteristic data, the mean of 5.35 (SD 

= 2.08) score for the Charlson Comorbidity Index (CCI) was recorded, along with 

approximately more than half of the sample being categorised as severe CCI (60.1%, n 

= 258). Based on the ICD-11 classification, the most common diagnosis among 

Malaysian older adults is circulatory system diseases (e.g., hypertension, dyslipidaemia, 

ischaemic heart disease, etc.) with a percentage of 44.8%, followed by 15.5% from 

endocrine, nutritional and metabolic diseases (e.g., diabetes mellitus, hyperthyroidism, 

etc.) and 9.9% from genitourinary system diseases (e.g., chronic kidney disease, benign 

prostatic hyperplasia, etc.).  
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For medication-related characteristics, an average of 7.69 (SD = 2.59) 

prescribed medication per participant, with 90.2% (n = 387) of the participants having 

polypharmacy with at least 5 medications. Based on ATC classification for a therapeutic 

group, various common types of groups prescribed chronic medication to the patient 

were the cardiovascular system (37.0%, n = 1227), alimentary tract & metabolism 

(27.1%, n = 898), blood & blood-forming organs (11.5%, n = 380) and respiratory 

system (6.7%, n = 222) See in Table 4.4. Besides, half of the participants were able to 

manage their medications by themselves (50.6%, n = 217), while the rest of the 

participants were partially and fully managed by family members/caregivers, which are 

39.2% (n = 168) and 10.3%(n = 44) respectively. 

In regard to measurement outcomes, it was found that the prevalence of 

moderate/poor adherence among Malaysian older adults in this study was 51.0% (n = 

219). Meanwhile, the mean of treatment satisfaction scores for each domain: 70.69 (SD 

= 19.38) for effectiveness, 87.37 (SD = 21.78) for side effects, 65.59 (SD = 21.18) for 

convenience and 71.99 (SD=18.85) for general satisfaction were measured. Overall 

treatment satisfaction from four domains was 73.91 (SD=15.23). Lastly, the calculated 

score for the mean of medication regimen complexity was 17.37 (SD=7.07), with 

moderate to high complexity consisting of 53.3% (n = 230) of the total participants 

involved in this research. 

 

4.3.2 Factors associated with MRC, medication nonadherence and treatment 
satisfaction 

 

As shown in Table 4.1, the multivariate linear regression model includes several 

demographics and characteristics variables that were potentially to have significant 

association with MRC. The significant level for the independent variables was set to p 

< 0.05 in all regression models. Then, the model exhibited that Charlson Comorbidity 

Index (CCI) score (β = 0.500, 95% CI: 0.239 – 0.760, p < 0.001), the presence of 

polypharmacy (β = 5.772, 95% CI: 4.073 – 7.471, p < 0.001) and hyperpolypharmacy 

(β = 14.929, 95% CI: 12.971 – 16.888 , p < 0.001) were the significant determinants for 

a high MRCI score. 
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Table 4.3 depicts the results of the chi-square test and t-test of medication 

adherence as the dependent variable with the involvement of several independent 

variables. Various factors were significantly associated with medication nonadherence. 

After controlling for covariables using multivariate logistic regression analysis, four 

factors significantly predicted nonadherence to the medications: (1) MRC (AOR = 

1.179, 95% CI: 1.064 – 1.306, p = 0.002), (2) overall treatment satisfaction (AOR = 

0.847, 95% CI: 0.811 – 0.884, p < 0.001), (3) partially self-managed medication (AOR 

Table 4.1: Factors associated with high medication regimen complexity (MRC) score 

using multivariate linear regression 

 

Independent variables β 

95% 

Confidence 

Interval  

p value 

Charlson Comorbidity Index  0.500 0.239 – 0.760 <0.001 

Age -0.032 -0.135 – 0.072 0.549 

Gender    

Male 0.661 -0.341 – 1.662 0.195 

Female 1 (Ref) (Ref) 

Polypharmacy    

No polypharmacy (3 – 4 

medications) 
1 (Ref) (Ref) 

Polypharmacy (5 – 9 medications) 5.772 4.073 – 7.471 <0.001 

Hyperpolypharmacy (≥10 

medications) 
14.929 

12.971 – 

16.888 
<0.001 

Marital status    

Married -0.747 -2.105 – 0.610 0.262 

Other (widowed, divorced & single) 1 (Ref) (Ref) 

Note: R2 = 0.492, Adjusted R2 = 0.482, Ref is a reference group for the categorical 

variable 
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= 2.675, 95% CI: 1.259 – 5.685, p = 0.011) and (4) fully managed by family 

members/caregivers (AOR = 8.436, 95% CI: 2.003 – 35.524, p = 0.004). All 

assumptions needed to apply the multiple logistic regression were met before running 

the model. The multiple logistic regression model statistically and significantly 

predicted patient nonadherence. Additionally, the area under the ROC curve of 96.0% 

and p-value of 0.489 for the Hosmer and Lemeshow test indicates that this logistic 

regression model is a good fit for the data as depicted in Figure 4.1 and Table 4.5. Box 

plot illustration for factors associated with nonadherence were shown in Figure 4.2 and 

Figure 4.3 

 

Figure 4.1: The significant determinants for nonadherence using multivariate logistic 

regression. The larger the arrow is the greater the impact is. AOR: adjusted odd ratio. 
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Figure 4.2: Test of Differences for Boxplot of Chi-Square mean values of MRC 

among adherence/nonadherence groups 

 

 

 

Figure 4.3: Test of Differences for Boxplot of Chi-Square mean values of overall 

treatment satisfaction among adherence/nonadherence groups 

Table 4.6 shows univariate and multivariate analyses that were conducted to 

determine the significant predictors of overall treatment satisfaction. After adjusting for 
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other covariates, only three predictors were significantly associated with overall 

treatment satisfaction, namely, (1) MRC (β = -1.395, 95% CI: -1.635 – -1.155, p < 

0.001), (2) CCI (β = -0.746, 95% CI: -1.303 – -0.189, p = 0.009) and (3) self-managed 

medication (β = 5.554, 95% CI: 1.634 – 9.474, p = 0.006). Conclusively, the value of 

R2 in this multivariate linear regression model is 50.3%, and the combination of the 

medication regimen complexity, self-managed medication and CCI variables could 

explain the variance in overall treatment satisfaction in this model. Figure 4.4 illustrates 

the scatterplot with a regression line of MRC to the overall treatment satisfaction.  

 

Figure 4.4: Scatterplot with a regression line of relationship between MRC and overall 

treatment satisfaction 

 

4.3.3 The impact of MRC on medication adherence through treatment 
satisfaction 

 
The mediation analysis indicates a significant effect of the indirect pathway of 

medication regimen complexity on nonadherence through treatment satisfaction (β = 

0.230, 95% CI = 0.175 – 0.316). The direct pathway demonstrates a significant effect 

of medication regimen complexity on nonadherence (β = 0.211, 95% CI = 0.140 – 

0.282). Since both pathways showed significant effects, treatment satisfaction partially 

mediated the effect of medication regimen complexity on nonadherence. Table 4.2 
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Table 4.2: Evaluation of direct effect and indirect effect of MRC on medication non-

adherence through treatment satisfaction using mediator analysis 

Association 
Direct 

Effect 

95% CI  

Direct 

Effect 

Indirect 

Effect 

95% CI  

Indirect 

Effect 

z-

score 
Remarks 

MRC -> 

treatment 

satisfaction -> 

medication 

non-adherence 

0.211 

(p < 

0.001) 

0.140 – 

0.282 
0.230 

0.175 – 

0.316 

5.82

8 

Partial 

mediation 
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Table 4.3: Demographic and medical characteristics of the patients with comparison of adherence/nonadherence groups (n=429) 
 

Variable Overall patients (%) 

 

Adherence 

(n=210) 

Non-Adherence 

(n=219) 
p-value 

Age (mean ± SD) 71.98 ± 5.48 71.50 ± 5.07 72.44 ± 5.83 0.073 

65 – 69 years old 157 (36.6) 79 (18.4) 78 (18.2) 

0.052 70 – 74 years old 152 (35.4) 83 (19.3) 69 (16.1) 

≥75 years old 120 (28.0) 48 (11.2) 72 (16.8) 

Gender     

Male 247 (57.6) 113 (26.3%) 134 (31.2%) 
0.122 

Female 182 (42.4) 97 (22.6%) 85 (19.8%) 

Ethnicity     

Malay 354 (82.5) 168 (39.2) 186 (43.3) 
0.179 

Non - Malay 75 (17.5) 42 (9.8) 33 (7.7) 

Marital Status     

Married 338 (78.8) 173 (40.3) 165 (38.5) 

0.075 Others (widowed, divorced or 

single) 

91 (21.2) 37 (8.6) 54 (12.6) 

Residency     
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Urban 246 (57.3) 118 (27.5) 128 (29.8) 
0.637 

Rural 183 (42.7) 92 (21.4) 91 (21.2) 

Education Level     

College/University 181 (42.2) 90 (21.0) 91 (21.2) 

0.234 
Secondary school 152 (35.4) 80 (18.6) 72 (16.8) 

Primary school or  no formal 

education 

96 (22.4) 40 (9.3) 56 (13.1) 

Employment Status     

Pensioner 219 (51.0) 110 (25.6) 109 (25.4) 

0.246 
Unemployed 91 (21.2) 38 (8.9) 53 (12.4) 

Housewife 92 (21.4) 45 (10.5) 47 (11.0) 

Self-employed & employed 27 (6.3) 17 (4.0) 10 (2.3) 

Income per month     

< RM 1000 148 (34.5) 66 (15.4) 82 (19.1) 

0.484 

RM 1000 - RM 2500 93 (21.7) 52 (12.1) 41 (9.6) 

RM 2501 - RM 4000 66 (15.4) 30 (7.0) 36 (8.4) 

RM 4001 - RM 4999 54(12.6) 28 (6.5) 26 (6.1) 

≥ RM 5000 68(15.9) 34 (7.9) 34 (7.9) 

Management of Medications     

Self-managed 217 (50.6) 162 (37.8) 55 (12.8) <0.001a 
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Partially self-managed 168 (39.2) 42 (9.8) 126 (29.4) 

Fully managed by family 

members/caregivers 

44 (10.3) 6 (1.4) 38 (8.9) 

Charlson Comorbidity Index     

CCI (mean ± SD) 5.35 ± 2.08 4.78 ± 1.89 5.90 ± 2.10 <0.001b 

Mild CCI (≤ 2) 21 (4.9) 17 (4.0) 4 (0.9) 

<0.001a Moderate CCI (3 – 4) 150 (35.0) 91 (21.2) 59 (13.8) 

Severe CCI (≥ 5) 258 (60.1) 102 (23.8) 156 (36.4) 

Treatment Satisfaction (mean ± SD)     

Effectiveness 70.69 ± 19.38 82.14 ± 13.04 59.70 ± 18.08 <0.001b 

Side Effects 87.37 ± 21.78 93.06 ± 15.57 81.93 ± 25.23 <0.001b 

Convenience 65.59 ± 21.18 79.23 ± 14.60 52.51 ± 18.02 <0.001b 

General Satisfaction 71.99 ± 18.85 86.03 ± 11.03 58.52 ± 14.44 <0.001b 

Overall Mean Treatment 

Satisfaction 

73.91 ± 15.23 85.12 ± 8.67 63.17 ± 12.10 <0.001b 

Medication Regimen Complexity     

Total MRCI (mean ± SD) 17.38 ± 7.07 12.76 ± 4.27 21.81 ± 6.35 <0.001b 

Component A (Dosage Form) 

(mean ± SD) 

3.62 ± 2.77 2.20 ± 1.77 4.99 ± 2.88 <0.001b 
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Component B (Dosing 

Frequency) (mean ± SD) 

10.09 ± 4.31 7.80 ± 2.69 12.29 ± 4.43 <0.001b 

Component C (Additional 

Instruction) (mean ± SD) 

3.67 ± 1.88 2.77 ± 1.50 4.53 ± 1.81 <0.001b 

Low complexity (≤ 15) 199 (46.4) 169 (39.4) 30 (7.0) 

<0.001a 
Medium complexity (15.5 – 

20) 

100 (23.3) 32 (7.5) 68 (15.9) 

High complexity (≥ 20.5) 130 (30.3) 9 (2.1) 121 (28.2) 

Prescribed Medications     

Per Patient (mean ± SD) 7.69 ± 2.59 6.37 ± 1.96 8.95 ± 2.49 <0.001b 

No polypharmacy (3 – 4 

medications) 

42 (9.8) 35 (8.2) 7 (1.6) 

<0.001a 
Polypharmacy (5 – 9 

medications) 

288 (67.1) 166 (38.7) 122 (28.4) 

Hyperpolypharmacy (≥10 

medications) 

99 (23.1) 9 (2.1) 90 (21.0) 

Note:   a Statistically significant p values from continuous variables using t- test; b Statistically significant p values from categorical variables 

using Chi-square test; Based on normality test, the normally distributed data was reported as mean and standard deviation values (mean ± 

SD), while the non-normally distributed data was expressed as median values. 
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Table 4.4: Descriptive statistics of prescribed medication in outpatient clinic settings 

 

Variable (n=429) 

Medication Regimen Complexity Number of patients (%) 

Total MRCI (mean ± SD) 17.38 ± 7.07 

Component A (Dosage Form) (mean ± SD) 3.62 ± 2.77 

Component B (Dosing Frequency) (mean ± SD) 10.09 ± 4.31 

Component C (Additional Instruction) (mean ± SD) 3.67 ± 1.88 

Low complexity (≤ 15) 199 (46.4%) 

Medium complexity (15.5 – 20) 100 (23.3%) 

High complexity (≥ 20.5) 130 (30.3%) 

Medication count  

Prescribed Drugs/Patient (mean ± SD) 7.69 ± 2.59 

No polypharmacy (3 – 4 medications) 42 (9.8%) 

Polypharmacy (5 – 9 medications) 288 (67.1%) 

Hyper polypharmacy (≥10 medications) 99 (23.1%) 

Therapeutic groups according to ATC classification 
Number of medication (%) 

(N=3315) 

Cardiovascular system 1227 (37.0%) 

Alimentary tract & metabolism 898 (27.1%) 

Blood & blood-forming organs 380 (11.5%) 

Respiratory system 222 (6.7%) 

Musculoskeletal system 147 (4.4%) 

Nervous system 146 (4.4%) 

Genitourinary system   101 (3.1%) 

Sensory organs 63 (1.9%) 

Dermatological  51 (1.5%) 

Systemic hormones 32 (1.0%) 

Antineoplastics 30 (0.9%) 

Anti-infective and various 18 (0.5%) 
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Table 4.5: Variables included in the nonadherence logistic regression model 

 

Independent variables 

Adjusted 

Odds Ratio 

(AOR) 

95% 

Confidence 

Interval (CI) 

p value 

Medication Regimen Complexity 1.179 1.064 – 1.306 0.002* 

Treatment Satisfaction (Overall) 0.847 0.811 – 0.884 <0.001* 

Charlson Comorbidity Index  0.945 0.773 – 1.115 0.580 

Medication management    

Self-managed 1 (Ref) (Ref) 

Partially self-managed 2.675 1.259 – 5.685 0.011* 

Fully managed by family 

members/caregivers 
8.436 2.003 – 35.524 0.004* 

Number of medications per 

patient/polypharmacy 
1.120 0.882 – 1.421 0.354 

Other variables    

Age 1.026 0.946 – 1.113 0.531 

Gender    

Male 1 (Ref) (Ref) 

Female 0.992 0.450 – 2.189 0.985 

Marital status    

Married 1 (Ref) (Ref) 

Other (widowed, divorced & 

single) 
1.046 0.390 - 2.808 0.929 

Geographical location    

Urban 1 (Ref) (Ref) 

Rural 0.889 0.407 – 1.943 0.768 

Education level    

College/university 1 (Ref) (Ref) 
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Secondary school 1.085 0.326 –  3.612 0.894 

Primary school & other (no formal 

education) 
2.794 0.610 –  12.282 0.186 

Income status    

< RM 1000 1.242 0.699 –  2.209 0.394 

RM 1000 - RM 2500 0.357 0.421 –  1.476 0.195 

RM 2501 - RM 4000 1.444 0.431 –  4.387 0.551 

RM 4001 - RM 4999 0.602 0.164 –  2.208 0.444 

≥ RM 5000 1 (Ref) (Ref) 

Omnibus Test of Model Coefficient (Chi-square = 372.85, p < 0.001) 

Hosmer and Lemeshow Test [χ2(8) = 7.453, p = 0.489] 

Area under Receiver Operating Characteristic (ROC) curve  = 0.960 (95% CI: 

0.944,0.976) 

Note:  Ref is a reference group for the categorical variable 
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Table 4.6: Univariate and multivariate linear regression to identify predictors of treatment satisfaction 

Independent variable 
Univariate analysis  Multivariate analysis 

β 95% CI p value  β 95% CI p value 

Medication Regimen 

Complexity 
-1.462 -1.612 , -1.311 <0.001  -1.395 -1.635 , -1.155 <0.001* 

Number of medications per 

patient/polypharmacy 
-2.979 -3.462 , -2.497 <0.001  0.577 -0.075 , 1.230 0.083 

Charlson Comorbidity Index -2.534 -3.189 , -1.879 <0.001  -0.746 -1.303 , -0.189 0.009* 

Medication management        

Self-managed 17.383 13.019 , 21.747 <0.001  5.554 1.634 , 9.474 0.006 

Partially self-managed 3.905 -0.565 , 8.375 0.087  1.323 -2.351 , 4.997 0.479 

Fully managed by family 

members/caregivers 
(Ref)    (Ref)   

Marital status        

Married 3.983 0.464 , 7.502 0.027  2.283 -0.299 , 4.864 0.083 

Other (widowed, divorced & 

single) 
(Ref)    (Ref)   

Geographical location        
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Urban 0.146 -2.870 , 3.071 0.922  1.334 -0.780 , 3.447 0.216 

Rural (Ref)    (Ref)   

R2 = 0.503, Adjusted R2 = 0.494 

95% CI = 95% Confidence Interval for β 

Note: Ref is a reference group for the categorical variable 
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4.4 DISCUSSION 

This study showed that 51.0% of the older adult patients visiting outpatient clinics were 

nonadherent to their chronic medications. Similar findings reported from Portugal, 

Singapore and the USA revealed that the prevalence of nonadherence among older 

adults was 56.3%, 60.0% and 54.8%, respectively (Abada et al., 2017; Chew et al., 

2021; Félix & Henriques, 2021). Additionally, a systematic review and meta-analysis 

demonstrated that the pooled prevalence of nonadherence among older adult patients in 

Malaysia was 60.6% (Chang et al., 2021). Hence, all studies reported a comparable 

prevalence to ours, with more than half of the older adult patients being nonadherent. 

 One meta-analysis study indicated that the prevalence of polypharmacy among 

the Malaysian older adult population ranged from 20.3% to 100% (Chang et al., 2021). 

Myriad definitions of polypharmacy terminology have been implemented in various 

studies, which signify the wide range of polypharmacy prevalence reported in this meta-

analysis study. Their study also demonstrated that the pooled prevalence of 

polypharmacy from multiple studies was 49.5%, which means that nearly half of 

Malaysian older adult patients were polypharmacy (Chang et al., 2021). Nevertheless, 

the prevalence of polypharmacy in the current study was found to be 90.2%, which 

means that the majority of patients visiting our study site were exposed to 

polypharmacy. This difference could be attributed to the fact that the SASMEC@IIUM 

is a teaching hospital and tertiary care setting in which most of the participants in this 

population are referred to various outpatient specialist clinics. The pooled prevalence 

(49.5%) reported in the above-mentioned meta-analysis was derived from 

heterogeneous studies conducted in primary, secondary and tertiary healthcare settings, 

which may affect the number of prescribed medications per patients. Moreover, the 

reported CCI score in our study was much higher than that reported in the other studies. 

High number of comorbidities is the basis for the increase in polypharmacy prevalence 

with most of the patients diagnosed with severe comorbidities (high CCI score). A study 

conducted among older patients with chronic pain in Germany found a significant 

association between CCI score and polypharmacy (Schneider et al., 2021).  

 Next, our study showed an average CCI score of 5.4, indicating a high and 

severe comorbidity burden within our study population. Another study conducted in a 
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tertiary care hospital in Thailand among the geriatric population reported a score of 4.7, 

which implies that our study has a slightly higher comorbidity burden (Limpawattana 

et al., 2013). It is common for older adult patients to be diagnosed with multiple 

morbidities and subsequently have a high CCI (Akkawi & Mohamed, 2018). 

 The reported mean MRC score in this study was 17.38 (SD = 7.07), which can 

be categorised into medium complexity (15.5 – 20) (Belachew et al., 2022). In 

comparison, two studies that evaluated MRC among Malaysian older adults diagnosed 

with acute infections (i.e., UTI and RTI) reported low complexity (≤ 15.0), which were 

14.0 and 11.8, respectively (Akhtar et al., 2021a; Akhtar et al., 2021b). Other studies 

also evaluated MRC among chronic kidney disease (CKD) older patients in Australia 

and Norway, with reported higher MRC scores of 27.0 and 22.8, respectively, which 

are classified as high complexity (≥20.5) (Parker et al., 2019; Tesfaye et al., 2019). A 

wide range of medication regimen complexity scores reported in distinct studies 

explained the variation in medication regimens across various patient populations and 

healthcare settings. Our study was also able to identify the significant determinants of 

high MRC scores, which are the CCI and the presence of polypharmacy in their regimen 

using a regression model. A possible explanation for this might be that most comorbid 

older adult patients in this present study were severely morbid and diagnosed with 

various diseases, leading to more prescribed concurrent medications according to their 

management plan. Hence, the complexity of medication regimens arises as a result of 

this phenomenon. This finding is broadly supported and consistent with other literature, 

in which they also reported that increasing CCI scores and polypharmacy were 

associated with higher MRCI scores (Albayrak & Demirbaş, 2023; Parker et al., 2019). 

 Furthermore, our study reported a mean of 73.91 (SD = 15.23) for overall 

treatment satisfaction, which is comparable to several similar studies evaluating 

treatment satisfaction using TSQM outside Malaysia, such as Italy, Lebanon, and South 

Korea (Byun et al., 2019; Lapolla et al., 2020; Sakr et al., 2018). The average overall 

treatment satisfaction ranged from 59.28 to 77.36, with the highest satisfaction score 

reported by Sakr et al. (2018), who conducted the study among Lebanese general elderly 

population  (Sakr et al., 2018). Meanwhile, a study by Byun et al. (2019) among 

postmenopausal osteoporosis in South Korea reported the lowest satisfaction score 

(Byun et al., 2019). The varied satisfaction score might be due to the type of population 
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selected in the sample size (i.e., general population in Lebanon vs. diseases-specific 

population in South Korea). Thus, our treatment satisfaction score falls within the range 

of similar studies, indicating that our study population is reasonably satisfied with the 

treatment, which can be considered a positive benchmark of the treatment effectiveness 

provided to the patients. 

Our research proved that increasing MRC is a significant predictor of 

nonadherence. In comparison, several reports have examined the negative association 

between MRC and medication adherence among older patients across groups of 

diseases and localities, in which the most of the studies indicated that MRC was 

negatively associated with medication adherence (Abada et al., 2017; Bazargan et al., 

2017; Belachew et al., 2022; Ghimire et al., 2016; Kuo et al., 2017; Wakai et al., 2021). 

Meanwhile, a few studies found no negative association between these variables 

(Federman et al., 2021; Félix & Henriques, 2021; Parker et al., 2019). This finding 

further describes that complex medication regimens could increase the cognitive load 

among older adult patients, with some of them having difficulty comprehending the 

whole medication instructions due to cognitive deterioration. Therefore, it also leads to 

regimen confusion between the medications taken and results in nonadherence among 

the older adult population. 

The current study demonstrates that treatment satisfaction is a significant 

predictor of medication adherence after adjusting for other covariates. This finding is 

consistent with several studies that show a positive association between these variables 

among older adult patients (Abu Bakar et al., 2016; Al-Ruthia et al., 2017; Loganathan 

et al., 2017; Yang et al., 2023). Hence, this may explain why patients who are satisfied 

with their medication have enhanced motivation due to their expectations being 

fulfilled. Therefore, good treatment satisfaction suffices as a positive reinforcement for 

patient adherence. 

Additionally, this study indicates that MRC is a significant predictor of 

treatment satisfaction even after controlling for other variables. In fact, a limited number 

of studies assess this association. A possible explanation for this might be that MRC 

could relate to the inconvenience of taking medication. Older adult patients often 

experience such difficulty while taking their medication, especially with complex 

instructions for certain medications. Therefore, the patient may suffer from frustration 
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and demotivation, which could lead to low treatment satisfaction. Our result 

corroborates with other findings, in which these studies explained that 

pharmacotherapeutic complexity among their population was associated with lower 

level of treatment satisfaction (De Las Aguas Robustillo Cortés et al., 2017; Sendekie 

et al., 2023). Additionally, this also aligns with one systematic review, which signifies 

the frequent evaluation of patient-reported outcomes measures (PROM) such as quality 

of life and patient satisfaction have a positive impact on the patient’s experience if the 

simplification of medication regimen complexity interventions studies could be done 

(Alves-Conceição et al., 2018).  

The mediation analysis revealed that treatment satisfaction partially mediated 

the association between MRC and nonadherence. Treatment satisfaction acts as a partial 

mediator, which means the presence of this factor only accounts for the partial influence 

of MRC on non-adherence. To justify, there is only part of the association between 

MRC and non-adherence that can be explained by the patient’s satisfaction with their 

treatment via indirect effect in mediation analysis. In other words, a more complex 

medication regimen leads to lower treatment satisfaction and, subsequently, poorer 

medication adherence. Moreover, the direct effect of MRC to non-adherence in 

mediation analysis is also significant, which means the association may not involve the 

mediation of treatment satisfaction. This means that in addition to its direct effect on 

medication adherence, MRC also indirectly affects medication adherence through 

patient’s satisfaction on the treatment. This finding is consistent with the studies by 

other researchers, which suggest that nonadherence is affected by MRC and treatment 

satisfaction (Wiffen et al., 2012; Yap et al., 2016). However, neither study could explain 

the mediating role of treatment satisfaction in this association due to the scarcity of 

studies assessing this association between these three variables altogether. Thus, this 

finding supports our hypothesis in the proposed framework, in which our study expected 

the role of treatment satisfaction as a mediating variable in this association. Future 

research should focus on determining treatment satisfaction as the mediator role of 

MRC in medication adherence. Emphasising the evaluation of treatment satisfaction 

could promote the integration of the patient in the clinical settings routine. Therefore, 

the patient’s preferences will be prioritised, and medication regimen can be personalised 

to make positive impact on medication adherence among older adult patients. 
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Both regression models indicate that medication management is significantly 

associated with medication adherence and treatment satisfaction. Participants who were 

either partially or fully dependent on other people – in terms of management 

medications – had a significantly higher possibility of being nonadherent to their 

medications compared with independent patients. There are similarities between our 

findings and those described by other researchers (Gomes et al., 2019). A possible 

explanation for this result is that older patients who managed medications by themselves 

have a higher level of engagement and control over their medication. However, those 

who rely on the caregiver cannot fully engage with their treatment plan and lose control 

over their medication, which leads to nonadherence. Additionally, communication 

barriers between patients and caregivers might contribute to misunderstanding and a 

lack of clarity regarding the treatment, which could also influence adherence (Kwame 

& Petrucka, 2021). It is worth noting here that the assessment of patients’ dependence 

on medication management was based only on one question. Although the question was 

clear and straightforward, it may not reflect the actual daily behaviour of the patients. 

Therefore, further studies should implement a valid measurement tool for determining 

the type of medication management. 

Another covariate potentially associated with nonadherence and treatment 

satisfaction among older adults is the number of medications per patient/polypharmacy 

(Ulley et al., 2019). Initially, our findings showed that polypharmacy is associated with 

nonadherence and treatment satisfaction using univariate analysis. However, using 

multivariate analysis, our study demonstrated that polypharmacy is not a significant 

predictor of nonadherence or treatment satisfaction after controlling for other variables. 

The basis behind the lack of association might be due to the high prevalence of 

polypharmacy (>90%) in the study population, making it an indiscriminating factor 

between adherent and nonadherent patients. Another reason could be the presence of 

other strong predictors in the models, which influence nonadherence and treatment 

satisfaction in this population.  

In addition, our incidental findings showed that CCI is a significant predictor of 

treatment satisfaction, which might be because severely morbid patients have poor 

prognosis for specific types of diseases (e.g., cancer, T2DM complications), leading to 

low treatment satisfaction. A study conducted in China supported our finding, in which 
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they reported that the severity of the disease contributes to lower medication satisfaction 

among COPD patients (Wu et al., 2023). Their finding demonstrated that those with 

more severe conditions tend to have lower satisfaction due to the high occurrence of 

symptoms (Wu et al., 2023). Consistent with our finding, a study conducted among 

diabetic patients in Ethiopia also signifies that diabetic patients with complications and 

multimorbidity were the key determinants of lower degree of treatment satisfaction 

(Sendekie et al., 2023). Thus, further studies should focus on assessing this association 

to identify the actual basis between these variables among older adult patients. 

 This present research can identify several limitations throughout the whole study 

process. First, the information on the additional instructions about the medication 

prescribed was not extensively updated in the electronic health record system; thus, 

MRCI could be underestimated. In addition, our study only considered the subjective 

measure of medication adherence using the self-reported measurement tool, in which 

patients tend to overestimate the level of adherence. Next, our research was conducted 

in a unicentric setting in Kuantan, Pahang, limiting the generalisation of the findings to 

the Malaysian older adult population. In addition, even though convenience sampling 

is quick, cost-effective and ease of access way for sampling method, the main limitation 

is the potential for sampling bias. Thus, based on setting and convenience sampling, the 

generaliasability of study is limited. A future multicentre longitudinal study 

implementing objective assessment for nonadherence is recommended. 

 

4.5 CONCLUSION 
 

The study explored the association between medication regimen complexity, treatment 

satisfaction and medication adherence among older adult patients in Pahang, Malaysia. 

Approximately half of the population was not adherent to their medications and had 

medium complexity regimens. The notable findings in this study showed that MRC, 

overall treatment satisfaction, and partial and full dependence on others to manage 

medications are significant predictors of medication nonadherence. Furthermore, the 

significant determinants influencing overall treatment satisfaction were MRC, CCI and 

self-managed medication. Last, treatment satisfaction partially mediated the association 

between MRC and non-adherence.  
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This study suggests that simplifying the medication regimen and involving 

patients in the treatment plan could be part of the strategy to solve the nonadherence 

issue in older adults. Future interventional studies are warranted to prove the above 

assumption. Other than that, recognising patient-reported outcomes such as treatment 

satisfaction could emphasise the importance of tailoring the medication regimen 

according to the patient’s experiences. Therefore, ensuring the patient is satisfied with 

their treatment may address the issue of non-adherence among the older adult 

population.
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CHAPTER FIVE 
 
 

CONCLUSION 
 

 

5.1 OVERALL CONCLUSION 

 

Firstly, the cross-cultural adaptation of M-TSQM v.II yielded a positive outcome based 

on its content validity and construct validity, along with the reliability of each construct 

in this measurement tool. Although the non-attainment of unidimensionality, the 

retainment of the four constructs in M-TSQM v.II exhibits a strong model fit, 

corroborated by several favourable fitness indexes using second-order confirmatory 

factor analysis. In summary, the translated Malay version of TSQM v.II proves to be a 

valid, reliable and psychometrically sound measurement tool for assessing treatment 

satisfaction among Malay-speaking populations. 

  

 Next, the present study also investigated the association between medication 

regimen complexity, treatment satisfaction and medication adherence among older 

patients in Kuantan, Pahang. About half of the population in the study were non-

adherence to the medication and had moderately complex medication regimens. Key 

findings emphasise the significant factors contributing to medication non-adherence 

among Malaysian older adults were medication regimen complexity, overall treatment 

satisfaction and reliance on caregivers for medication management. In addition, the 

noteworthy predictors such as medication regimen complexity, Charlson Comorbidity 

Index (CCI) and self-managed medication were affecting the degree of treatment 

satisfaction. Finally, based on mediator analysis, treatment satisfaction acts as a 

mediating variable with partial influence on the association between medication 

regimen complexity toward medication non-adherence. 

 

5.2 FUTURE DIRECTION 

 

The present study primarily focuses on the crucial matter concerning the well-being of 

health-related issues among geriatric/older adult patients. Improvement of the geriatric 
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healthcare system in Malaysia could be attained by addressing the issues of medication 

non-adherence and the factors associated with it. Emphasising the leading causes of 

non-adherence such as medication regimen complexity and treatment satisfaction could 

improve the health-related outcomes within this population, as well as reduce the 

incidence of re-hospitalisation, risk of further major complications, and the financial 

burden as a result of medication wastage.  

  

Also, this key finding can inform multiple stakeholders such as policymakers, 

prescribers, pharmacists, nurses and other healthcare professionals for optimising the 

medication regimens to enhance the rate of adherence among Malaysian older adult 

patients. This finding could help the development of medication regimen simplification 

guidelines, which are tailored based on the patient’s needs. Future simplification 

strategies are warranted to verify our significant findings in this study. Not to forget, 

patient-caregiver relationship issues should be addressed properly since they 

significantly influence non-adherence in the present study. With the empowerment of 

the caregiver in medication management, the role of the caregiver such as providing 

emotional support, facilitating the medication organisation and assisting the effective 

patient-provider communication should promote better medication adherence among 

this ageing population. 

 

Lastly, recognising the treatment satisfaction outcomes as a mediating variable 

among this population facilitates the understanding of patient’s preferences and 

experiences. This patient-centred approach can guide healthcare professionals to 

provide treatment regimens according to patient-specific care. The involvement of the 

patient in the centre of this healthcare system contributes to a better overall well-being 

among this population.
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