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CHAPTER 1: INTRODUCTION 

Overview 

This chapter provides important information on the background of this study so that the readers 

could visualize the potential impact of this study to the extant body of knowledge and practices in 

improving medication adherence among T2DM patients. 

1.1 Medication Adherence 

Medication adherence (MA) is defined as the level of patients in complying with the medications 

prescribed by healthcare providers (Jimmy & Jose 2011; Vrijens et al 2012). There are different 

interchangeable terms to describe adherence including “poor adherence, inadequate adherence, 

lack of adherence and nonadherence” (World Health Organization 2003). MA is the most direct 

and influential factor on the treatment outcome of any patients. A famous quote “Drugs don’t 

work in patients who don’t take them” had explicitly explained the problem (Brondi et al., 2013). 

This is particularly true for certain infectious diseases such as Tuberculosis and Human 

Immunodeficiency Virus, where the outcome of the treatment is highly related to the adherence 

of patients to the medications prescribed. In other words, MA indicates how much a patient 

would obtain the benefits from the medications prescribed (Nieuwlaat et al., 2014) when they 

adhere and how much they would endanger their life when they don’t adhere (DiMatteo et al. 

2002; Schiff et al. 2003).  

In 2013, World Health Organization (WHO) disclosed a worrying fact that approximately half of 

patients with chronic diseases do not adhere to their medications prescribed (Sabate 2003) and 
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the fact was supported by several past studies (Peterson et al. 2003; Bosworth 2012; Haynes et al. 

2008). It is estimated more than half of them stop taking medications within a year of their 

treatment (DiMatteo et al., 2002; Schiff et al., 2003; Vanelli et al., 2009). As such, estimated 

$100 billion per year of wastage of healthcare expenditures on medication and treatment of 

complications due to nonadherence to medications (Osterberg & Blaschke 2005; McDonnell & 

Jacobs 2002). Hence, an effective intervention that could curb the MA problems, would have a 

great impact on the overall healthcare system through improving diseases management and 

reducing the economic burden. 

1.2 Problems with MA among T2DM patients 

MA problems among T2DM patients had found to be gnarly and devastating (Krass et al 

2015). It was estimated that more than half of the patients failed to achieve recommended 

glycaemic goals due to nonadherence (García-Pérez 2013; WHO 2003). A recent systematic 

review (Capoccia 2016) summarized factors that contribute to the poor adherence among 

T2DM patients were age, ethnicity, health beliefs, medication cost, insulin use, health 

literacy, medication cost, co-pays, medical insurance coverage and primary non-adherence. 

Furthermore, greater adherence rate was significantly associated with better glycaemic 

control, less hospital visits and admissions, and lower medical costs. On the other hand, 

lower adherence rate was significantly associated with poor medication tolerance, frequency 

of medication intake (> 2 times a day), having concomitant depression and negative belief 

about the medications. Consequently, patients who poorly adhere to medications would take 

more medications due to the poor glycaemic control and development of micro- and 

macrovascular complications (American Diabetes Association 2013b). Such condition would 
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further worsen their adherence due to more complex medications and greater chance of 

experiencing drug-related side effects (García-Pérez 2013). This inevitably increase the 

economic burden and wastage to healthcare services (Meng et al 2017). Hence breaking the 

vicious cycle is an urgent call to all stakeholders. 

1.3  Interventions to improve MA among T2DM patients in Malaysia 

Ministry of Health Malaysia (MOH) had initiated several interventions in curbing the MA 

problems at national level. Two of those which had been perpetuated and led by pharmacists are 

Medicine Therapy Adherence Clinic (MTAC) in year 2004 and “Know Your Medicine” 

(KYM) Campaign in year 2007. From the perspective of patient engagement, MTAC is 

employing one-to-one approach while KYM is using mass communication approach and group 

based approach or one-to-more approach. 

1.3.1 Diabetic MTAC 

In Malaysia, MOH had taken an important step in enhancing the diabetic care services 

provided by governmental healthcare institutes through the launching of Diabetes Resource 

Centers. Nevertheless, the Pharmaceutical Services Division (PSD) of MOH had launched 

Medicine Therapy Adherence Clinic (MTAC) in year 2004 to improve the quality, safety 

and cost-effectiveness of patient care in MOH hospitals and clinics (PSD 2013). The MTAC 

covers all aspects of medication management such as dosage, adherence, adverse drug events 

and other drug related problems. To date, up to thirteen (13) MTACs had been formed to 

target different types of diseases management such as diabetes, anticoagulant, retroviral 

disease, respiratory, heart failure, stroke, psoriasis, nephrology, rheumatology, hepatitis, 
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geriatrics, hemophilia and psychiatry (Alrasheedy et al 2017). Furthermore, plenty of studies 

had been carried out to evaluate the impact of the pharmacist-managed clinic on medication 

management among patients and the results were encouraging (Alrasheedy et al 2017).  

1.3.2 KYM campaign  

Apart from the pharmacist-led one-to-one approach with the patients on their medication 

management, PSD of MOH also launched a national campaign to promote the quality use of 

medicines through mass communication and group based approach which is called “Know 

Your Medicine” (KYM) Campaign in year 2007. The campaign utilizes the mass media, 

social media, exhibitions as well as group based approach to deliver the message to public in 

Malaysia. The messages conveyed include information on their medication management 

such as why, how and when to take medicines, reporting adverse drug events, awareness on 

rational use of medicines and medications that need special precautions. In specific, assuring 

and improving medication adherence among patients is one of the important component of 

the campaign (PSD 2008).  

In term of improving medication adherence among Malay T2DM patients, a structured 

group-based intervention (SGBI) called “Know Your Medicine - Take It For Health” with 

abbreviation KYM-TIGF, was created by the researchers of this study who work at Sarawak 

Pharmaceutical Services Division in year 2016 under the national “Know Your Medicine” 

campaign. The KYM-TIGF is a theoretical based, patient empowerment and combination of 

psychosocial, educational and behavioral intervention. It is a one-off SGBI that aims to 

improve the medication adherence through the message specially designed to target 
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psychosocial variables as theorized by Theory of Planned Behaviour (Ajzen 1991) and 

Information-Motivation-Behavioural Skill Model (Fisher et al. 2006). The psychosocial 

variables mentioned include attitude to medication adhere, subjective norm to medication 

adherence, perceived behavioural control towards medication adherence, adherence 

information, adherence skill and intention to adhere. Moreover, the message design of the 

intervention is based on a cross-theoretical framework adapted from Slater (1999). The 

details on the intervention design and contents will be further elaborated in the Chapter three 

under Research Methodology.  

1.4 Problem statements 

A current systematic review by Odgers-Jewell et al (2017) revealed that little had been done 

to investigate the effectiveness of group based education in improving medication adherence 

among T2DM patients. This concur with the comprehensive review on interventions to improve 

medication adherence by Conn & Ruppar (2017), as the researchers conclude that there is an 

urgent need in evaluating the interventions to improve medication adherence that employ group-

based approach. 

While MTAC had been proven to be effective in improving the MA among T2DM patients 

(PSD 2013; Conn & Ruppar 2017), the evidence on the effectiveness of the group based 

educational approach (KYM-TIFH in specific) in promoting medication adherence among 

T2DM patients remain lacking. Furthermore, the current measurement on the effectiveness 

of the campaign is the increment of the awareness level of public towards proper use of 

medicines (NSUM 2008, NSUM 2012) without measuring the impact of the campaign on 

actual behaviour.  
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Besides aforementioned, Malay ethnic was found to be the main contributor to the 

prevalence of poor MA (PSD 2013) due to forgetfulness (75.3%) and reluctant to take 

prescribed medications (43.8%). Facing the high prevalence of poor MA among Malay 

patients, an effective and efficient approach which could engage more patients within shorter 

period of times to improve the medication adherence problems is highly preferred (Odgers-

Jewell 2017). Hence, all the problem statements addressed above lead to the necessity of 

conducting this study, which aims to investigate the effectiveness of the SGBI “KYM-TIFH” 

in improving MA among Malay patients with T2DM. 
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CHAPTER 2: LITERATURE REVIEW 

Overview 

The researchers of this study intend to further address the problem statements mentioned 

above and to justify the necessity of conducting this study based on two main research 

questions: (1) Is measuring the effectiveness of the SGBI KYM-TIFH among Malay T2DM 

patients a necessity? (2) What is the gap on the effectiveness of group-based intervention in 

improving medication adherence among T2DM patients?  

2.1 First research question: Is measuring the effectiveness of the SGBI-TIFH among Malay 

T2DM patients a necessity? 

The researchers aim to justify the necessity and urgency of this study based on three real world 

evidences: (1) The ever-increasing trend of T2DM patients globally, regionally and locally; (2) 

The complications of the T2DM and its economic burden; (3) High prevalence of T2DM yet poor 

MA among Malay patients in Malaysia as well as in Sarawak. 

2.1.1 The ever-increasing trend of T2DM patients 

Diabetes, an epidemic chronic disease caused either by the failure of the pancreas in 

producing sufficient insulin (pathology of Type 1 Diabetes Mellitus) or by the failure of the 

body cells in utilizing the insulin produced by pancreas effectively (pathology of Type 2 

Diabetes Mellitus) (WHO, 1999). It remains as a gnarly health issue since the global 

prevalence of diabetes among adults had increased from 108 million in 1980 to 422 million 

in 2014 (WHO 2016). While Type 1 Diabetes Mellitus (T1DM) is unpreventable due to 
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irreversible damage on the pancreas, Type 2 Diabetes Mellitus (T2DM) is preventable and 

its complications could be minimized through various lifestyle modifications and medication 

management (NICE 2014). Notably, majority of the diabetes mellitus patients are T2DM 

patients (95%) and are more prevailing among adults as compared to children (Kanapathy 

2015; WHO 2016). Besides aforementioned, there are another two types of diabetes that 

occupy less of the affected population, namely secondary diabetes and gestational diabetes 

(NICE 2014). 

Zooming into the Asian region, it was revealed that the increment rate of diabetes among 

low and middle income countries (LMIC) is quicker than the high-income countries. Over 

the years, LMIC such as China, India, Indonesia, Korea and Thailand, had three to five-fold 

increase in diabetes patients whereby the HIC like United States of America (USA) had only 

doubled (Yoon et al 2006; Chen et al 2012). The emerging of Asia as diabetes epicenter has 

been associated with its rapid urbanization and nutrition transition in the past decades (Chan 

et a 2009). Among the Asian countries, five countries comprised of China, India, Pakistan, 

Indonesia and Bangladesh are ranked among top 10 countries that are predicted to have 

biggest population of diabetes in 2030 (Shaw et al. 2010). In contrast to HIC, LMIC is 

reported to have higher proportion of young to middle-aged people affected by T2DM (Shaw 

et al. 2010). Nonetheless, the difference of population with T2DM between rural and urban 

has been diminishing due to the rapid urbanization, rural to urban migration and change of 

lifestyle (Chen et al 2012; Chan 2009; Ramachandran 2008).  

In Malaysia, there were 3.3 million cases of diabetes in 2015 reported by International 

Diabetes Federation (2015). On the other hand, a national health and morbidity survey 
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(NHMS) carried out by Ministry of Health Malaysia (MOH) in year 2015 (IPH 2015), 

provides contemporary and localized facts on the disease. The survey was conducted on 

respondents who were above 18 years old by questionnaire and their fasting blood glucose 

were obtained using CardioChek portable blood test kit. Among 19,935 respondents of the 

survey, 17.5% (95% CI: 16.6, 18.3) of them were found to have diabetes. In comparison to 

the results of the first NHMS and second NHMS conducted in year 1986 and 1996 

respectively, the recent finding again showed that there is a steady increase in prevalence of 

diabetes among Malaysian (Samiei et al. 2016). Furthermore, WHO estimates the trending 

epidemic of the disease would lead to a total of 2.48 million with 164% increment from year 

2000 to year 2030. Focusing on the differences of prevalence according to the demographic 

characteristics, the prevalence of the diabetes according to age group increase from 5.5% 

(95% CI: 3.9, 7.7) among 18-19 years age group, to a peak of 39.1% (95% CI:33.6, 44.9) 

among the 70-74 years age group. However, there isn’t significant difference between 

prevalence of diabetes in urban areas (17.7%) with prevalence of diabetes in rural areas 

(16.7%). In terms of variation between states in Malaysia, Kedah was found to have the 

highest prevalence of diabetes (25.4% with 95% CI: 21.0, 30.3), followed by Perlis at 20.6% 

(95% CI: 18.0, 23.5) and Johor at 19.8% (95% CI: 16.8, 23.3). Sarawak was reported to has 

14.8% (95% CI: 16.8, 23.3) of diabetic cases and was similar to Sabah (14.2 % with 95% CI: 

12.2, 16.4). With regard to the difference of prevalence of diabetes between genders, females 

were found to be higher (18.3% with 95% CI: 17.2, 19.4) as compared to males (16.7% with 

95% CI: 15.7, 17.8) without statistical significance. However, there is significant differences 

between different ethnic groups. The Indians were found to have the highest prevalence of 

diabetes (22.1% with 95% CI:19.2, 25.3), followed by the Malays (14.6% with 95% CI: 
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13.8, 15.5), the Chinese (12.0% with 95% CI:10.7, 13.5) and last with other indigenous 

groups (10.7% with 95% CI:8.8, 13.0). Even though Indian ethnic was found to have greater 

percentage of T2DM (22.1% with 95% CI:19.2, 25.3) as compared to Malay ethnic (14.6% 

with 95% CI: 13.8, 15.5), Malay ethnic still has a higher total number of T2DM patients due 

to its biggest population size in Malaysia as compared to Indian ethnic which is the third 

largest ethnic group in Malaysia (Department of Information 2015). Furthermore, Sarawak 

has less Indian population as compared to other States of Malaysia (Department of 

Information 2015). The facts above justify the focus of the current study, which Malay 

T2DM patients in Sarawak are targeted population. 

2.1.2 Poor disease management leads to complications and economic burden 

T2DM patients who have poor disease management are highly susceptible to complications 

that could significantly increase their morbidity and mortality. It was estimated that more 

than 50% patients who failed to achieve recommended glycemic goals were due to non-

adherence to the diabetic medications (García-Pérez 2013; WHO 2003). As a result, they 

would take more medications due to the poor glycemic control and development of micro- 

and macrovascular complications (American Diabetes Association 2013b).  

Nevertheless, patients with T2DM who reside in resources-deprived countries are often 

suffered from late diagnosis, insidious onset (Azevedo and Alla 2008) and life-threatening 

complications. Complications that affect T2DM include cardiovascular diseases such as 

heart disease and stroke (Fox 2010; Hu et al 2012; Goldfine and Fonseca 2014), diabetic 

retinopathy (Tatti et al 2010; Yau et al. 2012), end stage renal failure (Middleton et al 2004; 

Brancati et al. 1997), depression (Anderson et al 2001; Egede et al 2002; Ali et al. 2006) and 
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also significant reduction in patients’ life expectancy (Narayan et al 2003; Jonker et al 2006). 

Among all the complications, cardiovascular diseases are the most prevailing cause of death, 

accounting for 52% of deaths in T2DM. End stage renal failure accounts for 11% of deaths 

in T2DM. Whereas in Malaysia, neuropathy was the most common complication (30.1%), 

followed by retinopathy (23.5%), albuminuria (22.9%) and microalbuminuria (20.4%) 

(Mafauzy 2006). 

The high disease burden of diabetes and its complications has caused immense financial and 

workforce lost. American Diabetes Association (2013) revealed that a total of 176 billion 

USD had been spent for the medical cost of diabetes and a total of 69 billion USD lost due to 

reduced productivity caused by diabetes. Similarly, United Kingdom recorded a total of 23.7 

billion pounds spent on the direct and indirect cost of diabetes from 2010 to 2011 (Hex 

2012). Whereas in Malaysia, Malaysia government had spent approximately RM 2684.24 for 

the treatment of every diabetic patients and extra RM 1400 to RM 3200 for diabetic patients 

who must undergo hemodialysis due to end stage renal failure (The Star Online 2016). In 

terms of workforce lost, there were 1.5 million of deaths caused by diabetes in 2012 globally 

(WHO 2016). The healthcare expenditure of Malaysia on diabetic treatment and 

management was further projected to reach between 1,073,139,000 USD and 1,828,693,000 

USD by 2030 (Li et al 2010). Hence, reducing the disease burden of diabetes would 

significantly reduce the financial and workforce loss. 

2.1.3 High prevalence of T2DM yet poor MA among Malay patients 
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Notwithstanding the fact that Malay ethnic has greatest number of T2DM patients, Malay ethnic 

was also found to be the main contributor to the prevalence of medication non-adherence 

(PSD 2013) due to forgetfulness (75.3%) and reluctant to take prescribed medications 

(43.8%). Hence, all these facts justify the focus of the current study to examine the effectiveness 

of KYM-TIFH among Malay patients with T2DM who reside in Sarawak. Such investigation 

would enable the policy makers and authorities to improvise the current strategy in curbing the 

poor MA among Malay T2DM patients. 

2.1.4 Factors contribute to the medication adherence among T2DM patients in Malaysia 

Past studies to investigate the factors that influence the MA among Malaysian T2DM patients 

had revealed several appealing common factors as in Table 1 (Omar & San 2008; Al-Qazaz et al. 

2011; Manan et al. 2014). Such findings shed light on the development of intervention that could 

possibly improve the MA among T2DM patients in Malaysia through addressing the contributing 

factors. The most commonly found contributing factors were (1) forgetfulness; (2) patient-

provider communication and relationship; (3) complex dose regimen and (4) self-medication. 

These findings concur with what had been reported by Nguyen et al. (2017) and   should be 

proactively addressed by authorities in designing any intervention to improve MA. In term of 

financial barriers as reported by Al-Qazaz et al. (2011), has less relevant to this study as it 

focusses on the patients who obtain the supply of medications from public health clinics with 

subsidization by government.
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Table 1: Contributing factors of MA among T2DM patients in Malaysia 

Author Year  Factors hindering medication adherence 

Omar 

& San 

2008 1. Patients forget to take medications  

2. Careless when taking medications and take wrong dose 

3. Elderly patients have significant lower medication adherence 

4. Complex dose regimen 

Al-

Qazaz 

et al. 

2011 1. Financial barriers 

2. Forgetfulness 

3. Self-medication 

4. Relationships with doctor and family members 

Manan 

et al. 

2014 1. Patients fear of long-term medication side effects 

2. Patients think that doctors over prescribe the medicine and over convidence on the medicines. 

3. Lack of communication to achieve concordance state between patients and health care 

providers led to dissatisfactions among them. 
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2.2 Second research question: What is the extant gap on the effectiveness of group-based 

intervention in improving MA? 

The gap on the effectiveness of group-based intervention in improving MA are mitigated through 

literature review on two propositions: (1) the past literatures found the evidence on the 

effectiveness of group-based intervention remain lacking or contradicting; and (2) the theoretical 

grounding for the measurement of the KYM-TIFH should be extended for greater predictive and 

explanatory power. 

2.2.1 First proposition: Evidence on the effectiveness of group-based intervention remain 

lacking or contradicting 

A current systematic review by Odgers-Jewell et al (2017) revealed that little had been done 

on investigating the effectiveness of group based education in improving medication 

adherence among T2DM patients. This concur with the comprehensive review on interventions 

to improve medication adherence by Conn & Ruppar (2017), as the researchers conclude that 

there is an urgent need in evaluating the interventions to improve medication adherence that 

employ group-based approach.  

Notably, the group based educational intervention in promoting self-management among 

T2DM patients had proven to be effective (Trento 2004; Deakin et al. 2005; Davies et al 

2008) and even found to have better results as compared to individual education approach in 

improving HbA1c, fasting blood glucose, weight, body mass index, waist circumference, 

blood pressure, blood lipid profiles, diabetes knowledge and self-efficacy (Trento et al 2004; 

Odgers-Jewell et al 2017). In contrary, a group based education using motivating interview 
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technique in improving medication adherence among rheumatoid arthritis patients through 

changing their medication beliefs, had found to be discouraging as no significant difference 

between intervention group with control group (Zwikker et al 2014). Hence, the 

effectiveness of the current group based education to improve medication adherence among 

T2DM patients remain inconclusive and it warrant the necessity of this study.  

Zooming into the context of this study, the current evidence on the effectiveness of KYM 

Campaign rely on the awareness level of proper use of medicines. According to the national 

survey on use of medicines (NSUM) conducted in year 2008 and 2012 consecutively, results 

had shown that the baseline awareness level of respondents towards proper use of medicines 

had increased from 44.4% to 56.6%. Although the increment of awareness level could imply 

the effectiveness of the KYM Campaign, little evidence had shown its impact on the actual 

behaviour. Such gap could be supported by the fact that 73.1% of Malaysians forgot to take 

their medicines and 42.3% of them chose not to take medicines (PSD 2013). Moreover, the 

gap between awareness level and actual behaviour change was also supported by past study, 

which found that increment in awareness alone don’t lead to actual behaviour change 

(Hillsdon et al 2001). Thus, a more comprehensive measurement on the effectiveness of 

KYM-TIFH should be considered. This lead to the next proposition, which researchers 

propose the use of theories to measure the impact of the SGBI and extend the existing 

theories to establish theoretical contribution. 
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2.2.2 Second proposition: Theoretical grounding for the measurement of the SGBI should be 

extended for greater predictive and explanatory power 

The use of behavioural theories in the development and evaluation of health interventions had 

been widely supported by scholars and health practitioners as they found theory based health 

interventions have superior effects over non-theory based interventions (Wu et al. 2012; Glanz 

and Bishop 2010; Painter et al. 2008).  

Several theories had been employed in the studies pertinent to medication adherence behavior.  

Based on a recent systematic review on theories commonly employed in the study of medication-

taking behaviors (Davis et al. 2015), there were four theories namely (1) Information-Motivation-

Behavioural Skill Model (Figure 1; Amico et al. 2005; Fisher et al. 2006; Mayberry & Osborn 

2014); (2) Trans-theoretical Model (Figure 2; Prochaska and Velicer 1997; Liang and Berger 

2006); (3) Social Cognitive Theory (Figure 3; Bandura 2011; Shegog et al. 2012) and (4) Theory 

of Planned Behaviour (Figure 4; Ajzen 1991; Edwards et al. 2007).  
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Figure 1: Information-Motivation-Behavioral Skills Model (Amico et al. 2005; Fisher et al. 2006)  

 

Figure 2: Transtheoretical Model of Change (Prochaska and Velicer 1997) 
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Figure 3: Social Cognitive Theory (Adopted from Luszczynska and Schwarzer 2005; Bandura 

1977; Bandura 2011) 



 20 

 

Figure 4: Theory of Planned Behavior (Ajzen 1991) 
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Among the theories mentioned above, Theory of Planned Behaviour (TPB), Information-

Motivation-Behavioral Skill Model (IMB) and Social Cognitive Theory (SCT) employ the 

cognitive perspective while Transtheoretical Model (TTM) employ stage of change perspective 

(Munro et al. 2007). Moreover, TPB and TMM had been widely employed in the study of 

adherence behaviour as compared to IMB, MAM and SCT (DiMatteo et al 2012). In specific, 

Theory of Planned Behavior (TPB) is chosen as the underlying theory in evaluating the 

effectiveness of the KYM-TIFH on psychosocial variables because of its established evidence in 

predicting medication-taking behavior through meta-analysis (DiMatteo 2014). On the other hand, 

IMB is chosen as supporting theory to extend the TPB as it has been empirically tested on the 

medication adherence among T2DM patients (Mayberry and Osborn 2014). The integration of 

both theories in predicting the medication taking behavior is indeed a latest attempt and it aims to 

extend the extant body of knowledge. 

2.2.2.1 Theory of Planned Behavior as underlying theory 

TPB is a theory founded in the field of social psychology and is best suited to describe volitional 

behaviours especially health-related behaviours (Ajzen 1991; Godin and Kok 1996). TPB posits 

that a behaviour is influenced by attitude towards the behaviour, perceived subjective social norm 

towards the behaviour and perceived behavioural control towards the behaviour and is mediated 

by the intention to act. Attitude towards the behaviour is how one evaluate the advantages or 

disadvantages of performing a behaviour. Subjective social norm is the social expectations of a 

behaviour perceived by individual. Perceived behavioural control is personal perception about the 

difficulty and capability to perform a behaviour. Ajzen (1991) further revealed that perceived 

behavioural control has a direct effect to the behaviour when the a given behaviour having less 
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volitional control. Perceived behaviour control could reflect both external (such as time and 

money) and internal factors (such as skill and information), and this is similar to the self-efficacy 

construct conceptualized by Bandura (1977). Thus, the level of perceived behavioural control of 

an individual will determine the persistence of a given behaviour over time in the face of 

obstacles and setbacks. For better illustration of the value of TPB in explaining the behaviour of 

this study, medication-taking behaviour is influenced by attitude, perceived social norm and 

perceived behavioural control over the MA and all three factors are mediated by the intention 

towards MA while perceived behavioural control has also direct effect towards the behaviour. A 

recent systematic review and meta-analysis on the use of TPB in the studies about adherence will 

the treatment of chronic illness, further approve the feasibility of the TPB in the current study 

(Rich et al 2015). The TPB was found to account for 32.92% of the variance in intention and 9.18% 

of the variance in behaviour and all the relationship between variables were found to be 

consistent with the original hypotheses of the TPB.  

2.2.2.2 Information-Motivation-Behavioral Skill Model as supporting theory 

The IMB had been studied extensively among patients affected with Tuberculosis (Munro et al 

2007) and HIV (Fisher et al 2006) who acquired to adhere to long-term medication to achieve 

clinical outcome. It had also been used to study the medication-taking behaviour and self-care 

behaviour among T2DM patients (Mayberry and Osborn 2014; Meunier et al. 2016). 

IMB is a simple and latest behavioural model which have high predictive value on long-term 

medication adherence (Munro et al. 2007). The IMB posits that to achieve behavioural change, 

one should have adequate information, motivation and behavioural skills. In the context of MA, 

firstly a patient should have sufficient knowledge about his/her medical condition and medication. 
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Secondly, patient needs to be motivated to adhere, which include personal and social motivation. 

Lastly, one should have appropriate skills to carry out the task. Hence the researchers intend to 

adapt it as supporting theory for this study by putting adherence information as moderating factor 

between intention to adhere and actual medication adhering behaviour. Such hypothesis is 

supported by the fact that adherence information has direct effect on MA as posits by IMB.  

2.2 Objectives of the study  

This study aims to investigate the effectiveness of the SGBI “KYM-TIFH” in improving MA 

among Malay patients with underlying T2DM in the Sarawak State of Malaysia. Based on the 

two main research questions, three specific objectives of this study are: 

1) to measure the effectiveness of the KYM-TIFH in improving medication adherence 

among Malay patients with underlying T2DM. 

2) to test the predictive capacity of the integrated model in explaining the MA among Malay 

patients with underlying T2DM. 

3) to measure the impact of the KYM-TIFH on the psychosocial variables of MA. 

The conceptual framework that integrates TPB and IMB constructs to measure the effectiveness 

of the KYM-TIFH is illustrated in Figure 5. 
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Figure 5: Conceptual framework of the study (TPB constructs are in black colour while IMB 

construct is in red colour) 

2.3 Hypotheses 

Based on the first specific objective, two hypotheses to be tested are: 

 H1a: There is significant difference of medication adherence level among participants before and 

after the intervention. 

H1b: There is significant difference of medication adherence level after the intervention between 

participants from intervention group and control group. 

Based on the second specific objective, six hypotheses to be tested are: 

H2a: There is a significant relationship between attitude to adherence and intention to adhere.  

H2b: There is a significant relationship between subjective norm to adherence and intention to 

adhere.  
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H2c: There is a significant relationship between perceived behavior control to adherence and 

intention to adhere.  

H2d: There is a significant relationship between perceived behavior control to adherence and 

medication adherence.  

H2e: There is a significant relationship between intention to adherence and medication adherence.  

H2f: There is a moderating effect by adherence information between intention to adhere and 

medication adherence. 

Based on the third specific objective, five hypotheses to be tested are: 

H3a: There is significant difference of attitude to adhere after the intervention between 

participants from intervention group and control group. 

H3b: There is significant difference of subjective norm to adhere after the intervention between 

participants from intervention group and control group. 

H3c: There is significant difference of perceived behavioural control to adhere after the 

intervention between participants from intervention group and control group. 

H3d: There is significant difference of intention to adhere after the intervention between 

participants from intervention group and control group. 

H3e: There is significant difference of adherence information after the intervention between 

participants from intervention group and control group. 
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2.4 Operational definitions 

(1) Medication adherence: Medication adherence is defined as the level of patients in complying 

with the medications prescribed by healthcare providers. Such level of compliance is measured 

through a self-reported scale MALMAS (Chung et al. 2015) which had been validated among 

T2DM patients in Malaysia.  

(2) T2DM Malay patients: Type 2 Diabetes Mellitus Malay patients of this study refers to all the 

patients who are prescribed with oral anti-hyperglycaemic agents (OHA) and obtain their 

medications supply from the pharmacy department of KS-HC and PJ-HC during the study period.  

Such T2DM patients whose identity card show their religion as Islam, will be considered as 

Malay T2DM patients for this study. 

(3) Cluster Randomized Controlled Trial: Cluster Randomized Controlled Trial refers to the 

study design employed by this study with accordance to the Recommendations for Intervention 

Trials “SPIRIT” (Chan et al. 2013) and will be reported in accordance to the Consolidated 

Standards of Reporting Trials (CONSORT) Statements with extension to cluster randomized 

trials (Campbell et al. 2012). 

(4) Structured group based intervention: The structured group based intervention of this study 

refers to the program “Know Your Medicine – Take it for Health” which was formulated and 

employed by the Pharmaceutical Services Division of Sarawak State Health Department in late 

2016 under the national campaign “Know Your Medicine” to promote medication adherence 

among T2DM Malay patients. The official name of the intervention is “Kenali Ubat Anda – 
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Ambillah untuk Kesihatan” in Malay language or “Know Your Medicine – Take it for Health” in 

English with abbreviation KYM-TIFH.  

(5) Effectiveness: The effectiveness of this study refers to the improvement of medication 

adherence level among T2DM Malay patients before and after the SGBI with such improvement 

having significant difference as compared to the results in control group. Furthermore, the 

effectiveness of the SGBI will be complemented by the qualitative data through focus group 

discussion and semi-structured interview. 

(6) Complications: The complications in this study refers to the diabetes-related complications 

including retinopathy, nephropathy, diabetic foot problems, ischemic heart disease and stroke that 

had been diagnosed by doctors and were documented in patients’ medical records during the 

period of study. 
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Chapter 3: Research Methodology 

Overview 

This chapter depicts the research paradigm and methodology employed to achieve the three 

specific objectives of this study. For the first research objective, which is to measure the 

effectiveness of the KYM-TIFH, positivist approach with experimental study design is best 

suited. In specific, experimental study with randomized controlled trial (RCT) design is 

employed as RCT is positioned at higher level of evidence-based medicine pyramid after case 

studies, case-control and cohort studies (Murad et al. 2016). Nevertheless, the findings from the 

RCT on the effectiveness of the KYM-TIFH will be triangulated by the findings from subsequent 

focus group discussion (FGD) and semi-structured interview (SSI) which employ interpretivist or 

qualitative approach. The aim of the interpretivist approach is to obtain the experience and 

attitudes of respondents about the KYM-TIFH in a flexible and iterative manner (Berg and Lune 

2004; Smith 2002).  

For the second objective, which is to test the predictive capacity of the integrated model on 

medication adherence, positivist approach with cross-sectional analysis is best suited. The point 

of assessment will be at the end of the trial. For the third objective, which is to test the impact of 

KYM-TIFH on the psychosocial variables that lead to medication adherence, the positivist 

approach with prospective analysis to examine how the psychosocial variables change before and 

after the intervention and cross-sectional analysis to examine whether there is significant 

difference of the change in psychosocial variables between participants from intervention group 

and control group. 
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3.1 Study Design  

This study aims to assess the effectiveness of a structured group based intervention specifically 

KYM-TIFH in improving medication adherence among Malay patients with T2DM. To achieve 

the objectives, positivist approach with experimental study design will be employed. In specific, 

it is a non-clinical, multicentre, randomized controlled trial (RCT) with a parallel design and two 

treatment group. 

3.2 Study Population 

The studied population will be the entire Malay patients with underlying T2DM. Whereas the 

targeted population will be the entire Malay patients with underlying T2DM who reside at Petra 

Jaya, Kuching Division of Sarawak State and Kota Samarahan, Samarahan Division of Sarawak 

State. Location map of both area is showed in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 



 30 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Location map of Petra Jaya and Kota Samarahan 

Both divisions are chosen due to their largest proportion of Malay population who reside in the 

State (DOSM 2011).  

 

 

Petra Jaya 

Kota 
Samarahan 
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3.3 Study setting- the study sites or clusters 

The selected study sites that would enable the researchers of this study to engage with the 

targeted population are Petra Jaya Health Clinic (PJ-HC) and Kota Samarahan Health Clinic (KS-

HC) that are funded by Malaysian government. Residents who reside at Petra Jaya and Kota 

Samarahan are able to access to quality healthcare services at the Health Clinic Petra Jaya (PJ-HC) 

and Health Clinic Kota Samarahan (KS-HC) respectively. Both clinics have medical specialist, 

medical officers, pharmacists, nurses and other allied health professionals to run the services such 

as emergency unit, out-patient unit, maternal & child clinic, pathology unit, X-Ray unit, disabled 

children development unit, counselling service unit and diabetes unit (Borneo Post Online 2014; 

Chew et al. 2017). Patients who suffered from T2DM can be diagnosed and get continuous 

consultations, medications and monitoring of the disease at the clinics. Nevertheless, both clinics 

will be run by a pharmacist who is specifically trained to run a diabetic MTAC (i.e. DMTAC) 

who shall also be referred to as a pharmacist in-charge of the DMTAC. He/she shall address any 

medication-related problems encountered by the patients in order to ensure that they will become 

adherent towards their complex multiple-medication treatment regimens. Only patients who 

deemed to have problems with adhering their medications will be referred by doctors to attend 

DMTAC. However, due to constraint in manpower, each diabetic pharmacist would only able to 

cater certain number of patients referred. Thus, the KYM-TIFH was designed with an aim to 

complement rather than competing the existing efforts. 

With the aim to recruit suitable participants that could yield highly generalizable data to the 

studied population, PJ-HC and KS-HC are chosen as the study sites to recruit respondents and 

collect data. Moreover, the KS-HC had been included as one of the KYM-TIFH campaign site on 

17-21 July 2017 while PJ-HC will be on 24-28 July 2017. Thus, the researchers incorporate this 
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study during the period of KYM-TIFH campaign by obtaining prior approval and financial 

support from Head of Department of the Sarawak Pharmaceutical Services Division. 

3.4 Participants 

All the Malay patients with underlying T2DM who get the supply of medications from KS-HC 

and PJ-HC will be screened for eligibility as participants of this study using a structured 

screening form (APPENDIX A). The inclusion and exclusion criteria to screen for eligible 

participants are depicted as below:  

3.4.1 Inclusion Criteria  

i. 8 items MALMAS score < 6 (patients with middle and low adherence) 

ii. Malay patients > 18 years old 

3.4.2 Exclusion Criteria  

i. Pregnant Women 

ii. Patients less than 18 years old 

iii. Patients who had severe and enduring mental health problems 

iv. Patients who can’t listen or read due to inherited disabilities or malfunction 

v. Patients who unable to communicate in Malay language 

vi. Patients who are participating in other study 

vii. Patients who decline the consent to participate 

viii. Hospitalized 
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3.4.3 Extraneous Variable/ Confounding Variables 

Several extraneous variables that would affect the outcome of this study based on literature. A 

review classified the contributing factors of adhering diabetic medications into five dimensions 

(Sabaté 2003), namely (1) patient-related, (2) condition-related, (3) socioeconomic, (4) health 

system-related and (5) therapy-related. Furthermore, a more recent review (Kirkman et al. 2015) 

on the factors associated with diabetes medication adherence are categorized into (1) patient 

factors, (2) prescription factors and (3) prescriber factors. 

Hence, extraneous variables included in this study will be (1) route of administration, oral only or 

oral and insulin injection; (2) numbers of medications, one or more than one (Dailey et al 2001); 

(3) frequency of the medications, a once-daily dose or more frequent (Paes et al 1997); (4) age; (5) 

gender; (6) highest education level; (7) monthly household income; (8) employment status; (9) 

having complications; (10) taking traditional complementary and alternative medicines; (11) 

residential area, urban or rural; (12) living condition, having social support or stay individually; 

(13) undergone diabetic education by diabetic nurse; (14) enrolled with diabetic MTAC. 

3.5 Recruitment  

A sampling frame that include all T2DM Malay patients who obtained the supply of the 

medications from the two study sites (HCKS and HCPJ) for more than three months, is obtained 

prior to the study. The method of obtaining sampling frame is done through screening all the 

prescriptions prescribed by the medical specialists, medical officers or health officers from both 

study sites within the period of 1st February 2017 to 30th April 2017. Information that could be 

obtained through prescription screening include the diagnosis and medications of the patients, 

name and age. Malay patients could be identified based on their name, with male having the word 
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“bin” or “b” and female having the word “binti” or ‘bt” among their name characters. However, 

the exact ethnicity of the respondents will be confirmed in subsequent screening. As such, all 

potential respondents who are Malay T2DM patients will be approached during the screening 

phase.  

After that, approximately one month prior to the actual study which is during 1st – 30th June 2017 

(T0 screening), will be the screening phase to identify potential respondents for this study with 

structured screening form as in Appendix A. An 8-items MALMAS medication adherence scale 

that had been validated among Malaysian with T2DM (Chung et al. 2015), will be administered 

to obtain the adherence score which enable the researchers to evaluate the eligibility of the 

prospective respondents. Patients who are having middle and low medication adherence level 

(MALMAS score < 6) and fulfill all the inclusion and exclusion criteria will be provided with 

informed consent and study information sheet (APPENDIX B). Those who agree to participate 

will be informed about the KYM-TIFH and they will be asked to choose a date during the 

campaign to attend the program. After they choose the date they prefer, their name will be 

recorded in the “List of Participants” (APPENDIX C) with a specific code assigned. Notably, 

patients are not informed of their group assignment and thus are not aware of the differences 

between intervention group and control group. Besides, none of the recruiters who are the 

pharmacist stuff at both health clinics, are aware of subsequent treatment allocation throughout 

the recruitment stage, to ensure allocation concealment. All research materials that contain 

patients’ information will be coded and kept by principal investigator to maintain confidentiality 

of respondents. 
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3.6 Randomization and Blinding 

The Sarawak Research Society who is independent from this study team will be appointed to 

carry out the simple randomization. The “List of Participants” will be handed over to the 

chairman of the Society to carry out the randomization. The randomization will be conducted 

using online randomization program available at http://www.graphpad.com/quickcalcs/index.cfm 

as recommended by Suresh (2011). After that the participants’ list with their code and group 

assignment will be kept by the chairman of the Society without informing any of the researchers, 

facilitators and respondents to assure the blinding of three parties about the treatment allocation. 

On the day of the intervention, the chairman and the authorized committee member of the Society 

will register the attendance of respondents and inform them about the actual venue of the 

program. Each HCKS and HCKS will have two venues prepared and available during the period 

of the study with one venue allocated for intervention group and the other one allocated for 

control group. None of the participants will be aware of the difference between the venues 

assigned while facilitators do. However, participants will be able to know whether they are 

assigned to control group as there will not be any form of information provided to the participants 

in control group. Hence, the blinding of participants and facilitators end at the stage of the 

intervention.  

For the blinding of researchers, it will be continued towards the stage of publication. During the 

post-intervention follow up, the researchers still are blinded on the allocation of participants, as 

the participant list with group allocation is kept by the chairman of the Society. None of the 

instruments distributed to the participants will disclose their name and their group assignment to 

assure the blinding among researchers who do the data analyses. Only after the results of this 

http://www.graphpad.com/quickcalcs/index.cfm
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study is published, the blinding or the codes will be broken through the return of the participants’ 

list to the principal investigator. The randomization codes will be maintained by the chairman of 

the Society throughout the study without disclosing it to the researchers or the participants. 

No procedure of breaking code is necessary for this study as the intervention of this study is 

educational and does not involve investigation medicinal product (IMP). Thus, the risk of 

suspected unexpected serious adverse reaction (SUSAR) or serious adverse event (SAE) would 

be at minimum or none. However, should any SAE or SUSAR happen during the study, the 

principal investigator will be reported to the MREC and the physicians of the health clinic to rule 

out the possibility of such condition is due to this study before proceeding to break code.  

Figure 7 shows the flow of participants and randomization throughout the study. 

 

Figure 7: Flow of participants and randomization of this study. 

3.7 Sample size 
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We are planning a study of a continuous response variable from independent control and 

experimental subjects with 1 control per experimental subject. In a previous study (Butt et al. 

2016), the response within each subject group was normally distributed with standard deviation 

1.8. If the true difference in the experimental and control means is 1, we will need to study 69 

experimental subjects and 69 control subjects to be able to reject the null hypothesis that the 

population means of the experimental and control groups are equal with probability (power) 0.9 

(Dupont and Plummer 1998). By estimating 30% of dropout or incomplete data, a minimum 

sample size 180 with 90 for both groups are pre-determined for each study sites.  

On the other hand, to test the integrated model as mentioned in second objective, with effect size 

f square equal to 0.15, α error probability equals to 0.05, power equals to 0.95 and total number 

of predictors equal to 3, total sample size required will be 170 (Faul et al 2009). Assuming 30% 

of droupout or incomplete data, a minimum sample size 221. As a result, a total minimum sample 

size of 442 with 221 for both groups are acquired. 

 3.8 Intervention Design 

The KYM-TIFH of this study was formulated and employed by the researchers of this study who 

work at Pharmaceutical Services Division of Sarawak State Health Department in late 2016 under 

the national campaign “Know Your Medicine”. It aims to promote medication adherence among 

T2DM Malay patients due to prevailing nonadherence among them as mentioned earlier. The 

official name of the intervention is “Kenali Ubat Anda – Ambil demi Kesihatan” in Malay 

language or “Know Your Medicine – Take it for Health” in English with abbreviation KYM-

TIFH. It was specifically designed to complement the individual approach in improving 
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medication adherence among T2DM Malay patients. This is because group-based intervention 

can engage more patients at once and serves as building the fundamental capability of patients to 

adhere with prescribed medications within shorter period as compared to individual approach. 

Mattson and Hall (2011) advocated that SGBI has numerous irreplaceable benefits that individual 

approach might not have, including (1) validation; (2) normalization of experience; (3) reduction 

of isolation; (4) sense of belonging; and (5) enhanced self-esteem. The number of participants for 

each session of the SGBI is fixed between 20 to 24 participants. The SGBI is only conducted for 

once with three hours (180 minutes) long and facilitated by one main facilitator and three 

assistant facilitators. The KYM-TIFH nonetheless had considered the barriers towards medication 

adherence among T2DM patients (as in Table 1) by incorporating several strategies in designing 

the program. 

3.8.1 Intervention mapping and message design 

The KYM-TIFH employed psychosocial, educational and behavioral approach. It was designed 

based on the application of multiple behavior change theories and persuasion theory as 

recommended by Slater (1999). The cross-theoretical framework for the message design of 

intervention as recommended by Slater (1999) involved theories such as Transtheoretical Model 

(TTM) (Prochaska & Velicer 1997), Theory of Reasoned Action (TRA) (Ajzen & Fishbein 1980), 

Protection Motivation Theory (PMT) (Rogers 1975), Elaboration-Likelihood Model (ELM) 

(Petty and Cacioppo 1986) and Social Cognitive Theory (SCT) (Bandura 1992) as in Table 2. 

Nonetheless, the intervention embrace the philosophy of patients’ empowerment, which had 

found to be effective in engaging patients to produce behavioral change among diabetes patients 

(Anderson 1995; Anderson et al 1995). Hence, the facilitators are trained to employ non-didactic 
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approach in facilitating the and eliciting the learning among the group members. The intervention 

mapping as illustrated in Figure 8, depicts the appropriate outcomes for audiences at each stage 

of change for use in designing campaign objectives following the recommendations by Slater 

(1999).  

 

Figure 8: Intervention mapping and the outcomes for audiences at each stage of change 

Based on the intervention mapping and message design strategies using cross-theoretical 

approach, the intervention message delivery strategies are depicted in Table 3. After the 

completion of the program, participants will be asked to fill in the questionnaire with the 

assistance of four facilitators (APPENDIX D). A briefing on how to answer the questionnaire 

will be given by main facilitator and all facilitators are allowed to answer any questions raised by 

respondents related to the questionnaire. However, they are not allowed to answer on behalf of 

the respondents. After the completion of the questionnaire, they will be informed about the 

subsequent follow up measurement after one, three and six month. After that, they will be 

dismissed and having usual care provided by the health clinic as before without any changes. 
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Table 2: Message design strategies using cross-theoretical framework approach (adopted from Slater 1999) 

Pre-contemplation to 

contemplation 

Contemplation to Preparation Preparation to action Action to maintenance 

SCT: initiate 

interpersonal discussion 

on the issue 

ELM: use credible source 

to address the issue 

PMT: increase salience 

of threat on the issue 

TRA: address key beliefs on the issue 

SCT: further discussion on the issue 

ELM: use of anecdote or narrative to 

address the issue and increase the 

attitude accessibility 

SCT: modelling necessary 

skills to act 

ELM: Use reliable and credible 

facts to persuade the adoption 

of behaviour 

TRA: Reinforce appropriate 

beliefs and increase the 

motivation to act 

TRA: Repeat the behavior 

SCT: See how other people act 

and set an achievable goal 

ELM: reinforce the importance 

of adherence by highly 

credible sources 

SCT: Social Cognitive Theory; ELM: Elaboration-Likelihood Model; PMT: Protection Motivation Theory; TRA: Theory of Reasoned 

Action. 
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Table 3: Intervention message delivery strategies 

Stage of 

Change 

Message delivery strategies Times 

Allocated 

Pre-

contemplation 

Increase the salience of the issues and maximize message exposure by displaying four standing 

banners throughout the program, with wordings and pictures that illustrate four different important 

messages targeting attitude, subjective norm, perceived behavior control and intention towards 

medication adherence. The message for attitude is “I take as scientific evidences show it does help”; 

the message for subjective norm is “I take as people important to me want me to take for health”; the 

message for perceived behavior control is “I take as I make sure I take no matter how”; the message 

for intention to adhere is “From now on, I will take it for health”. 

Preset 

Answer the questionnaire before intervention begin 15 

Breaking respondents into 4 groups (5-6 persons/group) and assign group leader of each group before 

the program begin. Main facilitator welcome the participants and introduce of the other facilitators. 

Group members introduce themselves to one another by telling their name, their residential area, their 

10 minutes 
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favorite food and how long they had been diagnosed with T2DM and how many types of medications 

they are taking. 

Present a 5 minutes’ video clip on the prevalence of T2DM, disease burden, medication adherence 

problems among T2DM patients and last with an introduction on the KYM-TIFH and its objective by 

Deputy Director in Pharmacy Program of Sarawak State Health Department. 

5 minutes 

 Using role play by facilitators with power point slides to illustrate the pathology of T2DM disease and 

how does medicines help in managing the disease. 

10 minutes 

Contemplation Group members share their attitude and belief on taking medications through writing it down on a 

mahjong paper with assistance of facilitators. Only key words are written. 

10 minutes 

Facilitators will go through the answers given by respondents and recognize the attitude and belief on 

medication taking behaviors that are correct and rectify those that are incorrect. 

20 minutes 

Preparation Present a 5 minutes’ video clip that shows an interview of four T2DM Malay patients on their 

experience in taking medications especially the reasons that they are not adhering the medications as 

prescribed and how they overcome it. 

5 minutes 
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Group members are asked to write down all their reasons of nonadherence on mahjong paper with 

assistance of facilitators and think of a way to tackle it through group discussion. Facilitator will 

present the suggestions given by respondents and share with all participants. 

20 minutes 

5 minutes’ break for participants. At the same time facilitators will distribute the medications belonged to the participants that had been 

dispensed by outpatient pharmacy department of HCPJ/HCKS. 

Action Explain each types of medications for T2DM, how to differentiate the proprietary name and generic 

name of medicines, storage of medicines and how to read the label using Power Point slides with 

active engagement with audiences through asking simple questions. 

15 minutes 

 

Main facilitator will brief participants on the use of the medication chart (Appendix E) and they will 

be asked to write down all the medications they have on the chart with the dosage regimen. 

Subsequently, they need to identify the types of medications which have problem to adhere and 

discuss with the group on the method they want to take to improve it. 

15 minutes 

Simulation of taking medications according to the medication chart using their own medications one 

by one with observation by facilitators to ensure the correctness. The simulation only acquires the 

participants to show the medicines they are going to take and tell the quantity and timing they need to 

20 minutes 
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take the medicines to the group facilitator. Facilitators will be able to evaluate the actual 

understanding and skill in taking medications of participants and rectify right away. Repeat testing the 

skill of participants until they can demonstrate correct medication taking skill on all their medications. 

Maintenance Present a 5 minutes’ video clip that show the message delivered by (1) Director of Sarawak State 

Health Department, (2) Deputy Director in Pharmacy Program of Sarawak State Health Department 

and (3) Dr in charge of Sarawak Traditional and Complementary Medicine Division about the 

importance of taking medication as prescribed.  

5 minutes 

 

All participants will be taught on how to set goal using SMART strategy (Langford et al 2007) 

pertaining to their medication adherence and share with their group members.  

15 minutes 

 Answer the questionnaire after intervention 15 

  Total Time 180 

minutes 
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3.8.2 Content of Control Group 

Participants who are assigned to control group, they will be asked to fill in the questionnaire with 

the assistance of four facilitators (APPENDIX D) right away without any intended input given to 

participants. A briefing on how to answer the questionnaire will be given by main facilitator and 

all facilitators are allowed to answer any questions raised by respondents related to the 

questionnaire. However, they are not allowed to answer on behalf of the respondents. After the 

completion of the questionnaire, they will be informed about the subsequent follow up 

measurement after one, three and six month. After that, they will be dismissed and having usual 

care provided by the health clinic as before without any changes. 

3.8.3 Facilitators and training 

To conduct the KYM-TIFH, each session will require one (1) main facilitators and three (3) 

assistant facilitators to facilitate the program. A total of four (4) main facilitators and twelve (2) 

assistant facilitators to cater two study sites will be involved in the study. Besides, four qualified 

and trained facilitators are available for backup. As the number of participants for each sessions 

of the structured group based intervention is fixed between 20 to 24 participants, each facilitator 

will assist an average of 5-6 participants.  

All the facilitators are the pharmacists who serve under the Pharmaceutical Services Division of 

Sarawak State Health Department. Facilitators who have experience of conducting at least two 

times of the intervention will be eligible as the facilitators for this study. 

To ensure the consistency and correctness of facilitators in conducting the intervention according 

to the intervention content, three sessions of the interventions prior to the actual study will be 
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observed and assessed by the researchers on their performance in terms of coverage of all 

learning topics, consistency in conducting the intervention, communication with participants and 

responsiveness to participants’ concerns using a structured report namely “Facilitator 

Competency and Inter-Coder Reliability Assessment Report” (APPENDIX F). All the aspects 

mentioned above are required to achieve 90%-100% in order to qualified as facilitators for this 

study. Moreover, among the qualified facilitators, facilitators who were trained to conduct 

Diabetic MTAC will be appointed as main supervisor. This is because the main facilitators need 

to have sufficient and up-to-date knowledge in addressing any medication-related-problems 

raised by participants during the KYM-TIFH. Nonetheless, to ensure the consistency and 

appropriateness in answering the questions related to the negative perceptions on medication, a 

booklet of frequently asked questions with answers will be provided to each facilitator and also to 

participants for their future reference (APPENDIX G). 

Apart from training the facilitators to be familiar and consistent in conducting the intervention, 

the training of the facilitators also includes:  

(1) learning how to eliminate concerns and questions the patients come across pertinent to 

medication adherence with mnemonic tool “ADHERE” adopted from Soto (2004). 

• Acknowledgement: Acknowledge the concerns of patients. 

• Discuss: Discuss with patients on their concerns. 

• Handle: Handle concerns of patients promptly. 

• Evaluate: Assess patients health literacy and identify possible barriers to adherence. 

• Recommend: Suggest appropriate and feasible solution to the patient.  
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• Empower: Elicit patients’ willingness to adhere with medications for long-term.  

(2) learning what are the Dos and Don’ts when communicating with participants with guidelines 

provided by Gottleib (2000): 

• Adopt friendly attitude and not business-like attitude 

• Avoid medical jargon 

• Use short sentences 

• Give clear instruction and repeat the instructions 

• Give specific and detailed information 

• Ensure the patients understand by asking them to repeat what had been said 

(3) learning patient-centred communication as advocated by Jones (2004). It encourages the 

facilitators to be active listener and learn how to encourage the participants to think, understand 

about the problems about medication adherence they face and decide to act. It also involves 

nonverbal communication skills such as nodding and making eye contact to show genuine 

interest and concern on the issues raised by participants. 

3.8.4 Setting of the venue 

The setting of the venue for intervention group will be in 4 mini groups. The participants will be 

asked to count off from one to four in order to break them into the 4 mini groups, only then the 

intervention will begin. Besides, the four standing banners that aim to enhance the psychosocial 

variables towards medication adherence will be displayed. The setting of the venue for 

intervention group is illustrated in Figure 9 while for control group is illustrated in Figure 10. 
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☺ = Participant;  ☺ = main facilitator;  ☺ = assistant facilitator; Green rectangle = table 

Figure 9: Setting of the venue for intervention group. 

 

 

☺ = Participant;  ☺ = main facilitator;  ☺ = assistant facilitator 

Figure 10: Setting of the venue for control group 
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3.8.5 Study Timeline 

The researchers of this study will begin to screen and recruit respondents between 12nd to 23th 

June 2017. Besides, pre-test on the measurement scales will be conducted prior to actual data 

collection. The actual intervention will be on 17th to 21st July 2017 for HCKS and on 24th to 28th 

July 2017 for HCPJ. The post 1 month measurement of actual medication adherence will be 

carried out on 21st to 25th August 2017 for HCKS respondents and on 28th to 31st August 2017 for 

HCPJ respondents. The study timeline is illustrated as in Figure 11. 

 

Figure 11: Time of interventions. MALMAS/IE: Medication Adherence Scale plus Inclusion & 

Exclusion Criteria Screening (Appendix A); TPB-IMB: Scale for Integrated Model of Theory of Planned 

Behaviour with Information-Motivation-Behavioural Skill Model (Appendix D); KYM-TIFH: “Know 

Your Medicine- Take if for Health” program; FGD/SI: Focus Group Discussion or Semi-Structured 

Interview; KS-HC: Kota Samarahan Health Clinic; PJ-HC: Petra Jaya Health Clinic 
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3.9 Outcome measurement 

Primary outcome: 

A validated 8-item Malay version of Medication Adherence Scale (MALMAS) will be employed 

to assess the level of medication adherence among Sarawak patients (Chung et al. 2015). All the 

items were translated into Bahasa Malaysia and were back translated to English by a group of 

four experienced language lecturers from University of Malaysia Sarawak. 

Secondary outcome: 

The psychosocial variables of Theory of Planned Behaviour and adherence information variable 

from IMB will be employed as secondary outcome of this study. The sources of the items to 

measure all the variables in conceptual framework are depicted in Table 4.  

Paper-based questionnaires will be distributed to the targeted patients by trained enumerators 

during the group based intervention. Prior to answering the survey, subjects will be briefed about 

the structure of the questionnaire and how to answer the questions by main facilitator. Any 

enquiries raised by the respondents will be explained by facilitators.  

Table 4: Instrument for the study 

Variable No. of 

items 

Measuring scale Adopted from 

Adherence 

information 

6 5 points Likert scale McPherson et 

al. 2008 

Attitude to adhere 5 5 points Likert scale Farmer et al. 

2006 
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Subjective Norm to 

adhere 

6 5 points Likert scale Farmer et al. 

2006 

Perceived 

Behavioural Control 

to adhere 

11 5 points Likert scale Fernandez et al. 

2008 

Intention to adhere 3 5 points Likert scale Vissman et al 

2013 

Medication adherence 8 1-7 items are measured with binomial 

answers which are “yes” or “no”; the last 

item is measured with 5 points Likert scale  

Chung et al. 

2015 

Demographic 15 (1) enrolled with diabetic MTAC; (2) numbers of medications, 

one or more than one; (3) frequency of the medications, a once-

daily dose or more frequent; (4) age; (5) gender; (6) highest 

education level; (7) monthly household income; (8) 

employment status; (9) having complications; (10) taking 

traditional complementary and alternative medicines; (11) 

residential area, urban or rural; (12) living condition, having 

social support or stay individually; (13) undergone diabetic 

education by diabetic nurse; (14) newly diagnosed or 

established T2DM; (15) concurrent diseases  
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3.10 Development of the questionnaire 

All the items which are originally in English will be translated into Bahasa Malaysia and were 

back translated to English by a group of four experienced language lecturers from University of 

Malaysia Sarawak. Three experts in the field of behavioural studies will be invited to examine the 

content validity of the BM questionnaire. Furthermore, the translated questionnaire will be pre-

tested by three Malay patients with T2DM from Sarawak General Hospital prior to the study. All 

comments given during pre-test pertinent to the questionnaire design, items and ease of 

administration will be reported and amendment will be conducted accordingly. The three 

individuals involved in pre-test would not be included in subsequent pilot and actual study. 

Subsequently, a pilot study to validate the questionnaire will be conducted by distribute the 

questionnaire to fifty (50) T2DM Malay patients from Sarawak General Hospital.  

3.11 Data Analysis 

The data analyses for this study will be comprised of validation of instrument, followed by data 

analyses to generate results for the three objectives of this study. The software that are essential 

to carried out the analyses will be IBM SPSS statistics (Version 21, IBM SPSS, Chicago, IL, 

USA) and SmartPLS 3 (Ringle et al. 2015). 

3.11.1 Validation of instrument 

Validity of the translated BM version of the instrument will be reported. Content validity will be 

examined prior to the actual study through three experts’ opinion and pre-test. Principle Axis 

Factor Analysis with Bonferonni test with subsequent Cronbach’s Alpha test will be carried out 

to test the construct validity. Discriminant and convergent validity will be examined using linear 

discriminant analysis and Pearson correlations respectively.   
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3.11.2 Data analysis for first objective  

The first objective of this study is to measure the effectiveness of the intervention in improving 

medication adherence. Descriptive statistics will be used to present the results on the level of 

medication adherence before and after the intervention. Mann-Whitney U test will be used to 

examine the change of patients between adherent patients (MALMAS > 6) and non-adherent 

patients (MALMAS < 6) before and after the intervention within same group. In terms of inter-

group comparison for the medication adherence level (adherent vs non-adherent) before and after 

the intervention, Wilcoxon signed-rank will be executed. 

3.11.3 Data analysis for second objective  

The second objective is to test the predictive capacity of the integrated model. For that, path 

analysis using Partial Least Square-Structural Equation Model (PLS-SEM) with SmartPLS 3.0 

software will be conducted. 

3.11.4 Data analysis for third objective  

The third objective is to measure the impact of the intervention on psychosocial variables among 

participants. The change of the psychosocial variables before and after the intervention within the 

groups will be tested using paired t test. While the change of psychosocial variables before and 

after the intervention between the groups will be tested using independent t test. 
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3.13 Treatment Fidelity 

Treatment fidelity of the SGBI will be evaluated using the concept and strategies developed by 

the Treatment Fidelity Workgroup of the National Institutes of Health Behavior Change 

Consortium (Bellg et al 2004). The framework of treatment fidelity strategies for this study is 

depicted in Table 5.
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Table 5: Framework of treatment fidelity strategies 

Components  Goal Strategies 

Study design Ensure same treatment 

dose within conditions 

and equivalent dose 

across conditions. 

 

 

(1) SGBI is designed to be completed within 3 hours with allowance of 15 minutes’ 

deviation.  

(2) The use intervention manual will ensure all facilitators conduct the intervention in a 

consistent manner. 

(3) Observation on three sessions of intervention conducted by involved facilitators 

prior to actual study will be done by researchers to assess the consistency and 

appropriateness in conducting the intervention. Feedback will be given to the 

facilitators by observers after the observation. The facilitators will also discuss the 

issues faced during the intervention with researchers. 

(4) All facilitators are acquired to adhere with the time allocated for each activity 

throughout the intervention. 

Plan for implementation 

setbacks. 

Have extra four qualified and trained facilitators in case of unavailability of the 

involved facilitators. 
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Provider training Standardize training. 

 

All the qualified and involved facilitators together with four backup facilitators will be 

trained together to ensure the consistency in conducting the intervention. Observation 

on three sessions of intervention conducted by involved facilitators prior to actual 

study will be able to ensure the actual performance of the involved facilitators. 

Ensure provider skill 

acquisition. 

A scoring scale to assess the qualification and consistency of facilitators in conducting 

the intervention will be practiced. 

Minimize “drift” in 

provider skills. 

 

During the actual study, researchers will still observe the intervention conducted by 

facilitators and will be video recorded to ensure the consistency of intervention. Should 

researcher observe less than 90% of consistency as compared to training sessions, the 

reasons that cause the inconsistency will be investigated and reported. 

Accommodate provider 

differences. 

 

All the facilitators are pharmacists who work in Pharmaceutical Services Division, 

Sarawak State Health Department. Hence, the facilitators are having similar pattern of 

knowledge background and are considered expert related to the study. 

Treatment 

delivery 

Control for provider 

differences. 

Facilitators having similar background and having same training at the same time 
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Reduce differences 

within treatment. 

Scripted intervention protocol is available and used by facilitators 

Ensure adherence to 

treatment protocol. 

 

During the actual study, researchers will still observe the intervention conducted by 

facilitators and will be video recorded to ensure the consistency of intervention. Should 

researcher observe less than 90% of consistency as compared to training sessions, the 

reasons that cause the inconsistency will be investigated and reported. 

Minimize contamination 

between conditions 

This is a randomization controlled trial with double blinding 

Treatment receipt Ensure participant 

comprehension. 

 

(1) The participant understanding on the message will be evaluated with the scales 

developed to measure the impact of the intervention on psychosocial variables of 

participants. Comparison between the intervention group and control group will show 

whether the improvement in the psychosocial variables is due to chance or is because 

of the intervention. 

(2) Qualitative interview after the intervention will enable the researchers to know how 

the intervention impact their medication taking behaviour. 
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Ensure participant ability 

to use cognitive 

skills. 

 

(1) Conduct structured interviews with 

participants;  

(2) Facilitators work with 

participants until they can demonstrate correct medication taking skills. 

(3) Hypothetical situations that participants may face in real life will be addressed 

during group discussion and sharing on their reasons of nonadherence and the method 

that they will adopt to overcome the problem. 

Ensure participant ability 

to perform behavioural 

skills. 

Facilitators work with participants until they can demonstrate correct medication 

taking skills. 

 

Enactment of 

treatment skills 

Ensure participant use of 

cognitive skills. 

The use of medication chart prepared by the participants will show how well they 

comprehend the medication taking skills. 

Ensure participant use of 

behavioural skills 

Medication adherence will be measured after one, three and six months of intervention 

to ensure the messages conveyed through the intervention are translated into action and 

such action is maintained. 
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3.14 Ethical Consideration 

All the data are restricted to the principal investigators and solely used for research purposed. 

Study will be conducted in compliance with ethical principles outlined in the Declaration of 

Helsinki and Malaysian Good Clinical Practice Guideline. This trial will be registered with 

Medical Research and Ethics Committee (MREC), National Institutes of Health Malaysia prior to 

the actual study. Besides, it will be registered with ClinicalTrials.gov following the approval 

from MREC. 

3.15 Informed Consent/Assent Process and Subject Withdrawal 

The informed consent forms will be first given and the purpose of the study will be explained to 

the respondent, in order to obtain the permission to participate in the study. They will be 

informed that their participation is voluntary and they have full rights to stop or refused to 

continue the study at any point of the survey. No penalty or benefits would be given once they 

stopped or completed the study. All the information given is strictly for research purposed and 

accessible by principle and co-investigators only. Participants will be informed through phone 

call if there were new information relevant to the consent. 

In situation where the researcher found that a participant is no longer eligible or suitable for this 

study and decide to terminate the participant, or a participant decides to withdraw from this study, 

the following steps of subject withdrawal will be executed (Education & Magazines 2009). 

Firstly, the principal investigator will ask the participant who is withdrawing or terminated, 

whether the participant intend to provide subsequent follow-up and further data collection after 

withdrawal or termination from the interventional portion of the study. If the participant agrees to 

continue with subsequent follow-up and data collection, a new informed consent form for limited 

participation in this study should be obtained. If the participant doesn’t agree to continue with 
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subsequent follow-up and data collection, no medical records or other confidential records which 

requiring informed consent will be accessed by any investigator of this study. Meanwhile, only 

the data collected prior to the participant’s withdrawal or termination can be accessed, reviewed 

and remained as part of the study database. Notably, such data should not be removed and should 

be included for data analysis to avoid a situation called “informative censoring”, which could 

undermine the validity of this study. Data analysis technique namely intention-to-treat analysis or 

data imputation will be performed to overcome the withdrawal or termination of the participants. 

Lastly, the timing and reason of withdrawal or termination of any participant will be reported by 

the principal investigator. 

3.16 Privacy and Confidentiality 

The dignity and privacy of the participants is always respected and upheld by the researchers of 

this study as both are the core elements of research ethics (Guraya 2014; Fisher 2006). Not only 

the participants will be explained about their rights throughout the study as mentioned above, 

they also will be informed that they have the right to decide how much information which is 

required by this study to disclose. Such information includes their physical status, health, social 

network, thoughts and feelings. Nevertheless, all the participants’ names will be kept on a 

password-protected database and will be linked only with a study identification number for this 

research. The identification number instead of respondents’ identifiers will be used on subject 

data sheets. All data will be entered into a computer that is password protected. On completion of 

study, data in the computer will be copied to CDs and the data in the computer will be erased. 

CDs and any hardcopy data will be stored in a locked office of the investigators and maintained 

for a minimum of three years after the completion of the study. The CDs and data will be 

destroyed after that period of storage. Respondents will not be informed about the study’s 
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exaggerated data individually but the findings of this study will be published. Subjects are given 

access to their personal information and study data. 

3.17 Conflict of interest 

All the investigators declare that they have no conflict of interest. Notwithstanding, the principal 

investigator will take the responsibility to report any conflict of interest emerges during the study. 

3.18 Publication Policy 

No personal information will be disclosed and subjects will not be identified when the findings of 

the survey are published. 
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3.19 Gantt Chart 

 2017 2018 

Activities/Months 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 

Literature Search/Review X X X X X X X X X X X X X X X x x x x x x 

Scope/Objective Outlining X                     

Hypothesis Formulation X                     

Sampling Design X                     

Data Collection Protocol 
Development 

X                     

Training of data collectors  X X                   

Pre-test  X X                   

Instrument Revise   X X                  

Main Study Data Collection    X X X X x x x            

Main Study Data 
Computation 

    X X X X X x            

Main Study Data Analysis        X X x X           

Main Study Data 
Interpretation 

       X X x x X          

First Draft             x X X       

Second Draft                X X X    

Final Report                   x x X 

 



 63 

3.20 Budget  

i. Printing cost = RM 2500 

ii. Standing Banners with colour printing = RM 1500 

iii. Video taking and editing cost = RM 2000 

TOTAL = RM 6,000 

All expenses will be borne by State Health Department using existing Operating Fund.  
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