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ABSTRACT

Physicians are directly responsible for the treatment of patients. They affect patient behaviour and 
beliefs. Their point of view with respect to medication adherence behaviour of patients is crucial 
for getting insights into the cause-and-effect relationship of factors of medication non-adherence. 
This paper tries to find the cause-and-effect relationship of seven factors based on the physician 
perspective. With the help of paired comparison method, the expert beliefs of 30 physicians were 
captured using a structured questionnaire. DEMATEL analysis was done to find the cause-and-effect 
relationship between different factors. ‘Belief that medication adherence is not important’ emerged as 
the most important factor for medication non-adherence. If patients’ beliefs can be modified through 
intervention, their behaviour may be altered, improving medication adherence rates.

Keywords
Communication, Dose Complexity, Medication Adherence, Medication Regime, Patient Belief, Physicians, 
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INTRODUCTION

Physicians play an important role in educating patients regarding their illness, side effects of drugs 
and the importance of adherence to the regime (Hugtenburg et al., 2013). Apart from the treatment 
of disease (Beverly et al., 2012), they also play a significant role in influencing patient beliefs (Hong, 
2019). Non-adherence of prescribed regime leads to complications (Banuelos Mota et al., 2019) and 
deterioration of patient’s health condition (Alfian et al., 2019), leading to the increased cost of care 
(Lam & Fresco, 2015) and patient-physician frustration (Stavropoulou, 2011). It also increases the 
chance of disease advancement (Kleinsinger, 2018) and causes higher mortality rates (Arbuckle et al., 
2019; Matsui, 2013) among patients with long term chronic diseases. A study based on physicians’ 
perspective on medication non-adherence behaviour of patients can reveal new insights on the 
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cause and effect relationship of non-adherence factors. Furthermore, their perspective can reveal 
improvement in techniques for enhancing medication adherence among patients (DiMatteo et al., 2000). 

Medication adherence is the term given to a “type of health behaviour in which patients follow a 
particular medication regime prescribed by a professionally qualified healthcare provider to control 
health conditions” (Sabaté et al., 2003). The regime could be concerning time, quantity or the 
frequency of taking medications or all of them. The process of adherence commences with the filling 
of medication prescription at a pharmacy and ends when taking medicine becomes a habit (Cramer et 
al., 2008). In certain disease, if medication is taken incorrectly, it can deteriorate patients’ condition. 

Medication non-adherence is a complex set of behaviours. Both unintentional and intentional 
causes are associated with it (Chan et al., 2020). It is a major barrier to attaining ideal effects in chronic 
diseases (Sabaté et al., 2003). Unintentional non-adherence happens when the patient is interested 
in adhering to the regime but cannot do it due to incapability or lack of resources. The patient may 
not understand the instruction or forget to take medication (Oñatibia-Astibia et al., 2020). The term 
intentional non-adherence is associated with the behaviour when the patient does not want to follow 
the medication. It may be due to perceptual factors like beliefs and preferences, which play a role in 
motivation to start and continue the medication (Hamrahian, 2020).

From the literature, it is found that most studies are based on patient surveys. Views of physicians, 
an important stakeholder, have not been given much attention. This is a serious gap as poor adherence 
results in poor healthcare outcomes, physicians’ poor reputation, and their legal accountability. 
Physicians associated with World Health Organization (WHO) have declared poor adherence as an 
epidemic (Park et al., 2019). Furthermore, most of the studies are based on clinical trials and are 
under controlled conditions. Therefore, the macro view of the factors associated with non-adherence 
has not been analysed.

This study aims to find the cause and effect relationship of various factors related to medication 
non-adherence behaviour of patients based on the perception of physicians. The work of Saha et al., 
(2021) identified 95 different factors associated with the medication non-adherence behaviour of 
patients. With the help of a pilot survey with few physicians, seven prominent factors common among 
patients in Sikkim were identified for this study. However, due to the limitations of the complexity 
of paired comparison questionnaire method to be used in “Decision-Making Trial and Evaluation 
Laboratory” (DEMATEL) analysis, the number of factors was limited to seven.

BACKGROUND

For this study, seven factors have been identified based on the literature review, which affects the 
medication non-adherence behaviour of patients. A summary of the factors is shown in table 1.

F1: Belief that Medication Adherence Is Not Important
Many patients believe that following the prescribed medication regime is not important (Olowookere et 
al., 2015). For example, a study reports that 19% of tuberculosis patients believed that the medication 
regime is unnecessary for treating disease (Rehman et al., 2017). “Belief that medication adherence 
is not important” leads to non-adherence (Kressin et al., 2007; Hill-Briggs et al., 2005; Perez-Stable 
& Salazar, 2004). However, positive belief on the importance of medication has an important role in 
the success of recovery (Chapman, 2004). Therefore, a different approach for behavioural compliance 
may be required (Cushing et al., 2014).

F2: Belief That Disease Is Not Critical
The absence of knowledge about sickness procedure and its criticality is an essential factor that 
can prompt non-adherence (Senzaki, 2015). Patients or their family members might be new to their 
medicine’s postponed remedial impacts or be befuddled by undesirable symptoms. It may lead to 
non-adherence (Bugni et al., 2012; Pelajo et al., 2012). Studies conducted on asthma patients revealed 
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a negative association of adherence with the belief that disease is not critical (Gatti et al., 2009; Le 
et al., 2008).

F3: There Are No Symptoms
Many diseases do not show early symptoms. Patients often fail to understand the symptoms and 
do not take the disease seriously. Adherence to medication regime has a close relationship with the 
symptoms of the disease. Patients adhere to a medication regime when they get symptoms of the 
disease (S. L. Chen et al., 2009). However, at the onset of side effect symptoms, patients stop adhering 
to the medication regime (Tedla & Bautista, 2016). Greater medication adherence is achieved for 
lower levels of negative symptoms (Subotnik et al., 2014). 

F4: Dose is Complex
The complexity of medicine dose influences adherence (San et al., 2008; Olowookere et al., 2015). 
Patients with confounded medication timetables and polypharmacy have more issues. When patients 
are treated with higher than prescribed portions of the dose, they may have the danger of rising 
antagonistic occasion (Osterberg & Blaschke, 2005; Donohoe et al., 2001). The complexity of dose 
is often related to non-adherence. Literature reveals that the increase in dose complexity is directly 
proportional to non-adherence (Zanardi et al., 2013; Wright et al., 2008).

F5: Benefits About Medication Adherence Not Communicated
Patients and their family should be educated regarding the benefits of adherence, which rests on 
physicians and pharmacists. The study by Okuyan et al. (2013) found that 64.5% of the test units had 
optimal medication knowledge. Studies confirm an increase in adherence rate when benefits were 
communicated to patients (Reidel et al., 2008; Friedman et al., 1996). Egede et al. (2011), in their study, 
found that despite knowing the benefits of medication adherence, adherence rates varied between 36 

Table 1. Summary of factors and citation

Sl.No. Factors Variable Citation

1 Belief that 
medication 
adherence is not 
important

F1 Cushing et al., 2014; Chapman, 2004; Rehman et al., 2017; Olowookere 
et al., 2015; Kressin et al., 2007; Mann et al., 2009; Hill-Briggs et al., 
2005; Mochari et al., 2007; Perez-Stable & Salazar, 2004

2 Belief that disease is 
not critical

F2 Senzaki, 2015; Bugni et al., 2012; Le et al., 2008; Gatti et al., 2009; 
Pelajo et al., 2012

3 There are no 
symptoms

F3 Chen et al., 2009; Tedla & Bautista, 2016; Vik et al., 2004; Subotnik et 
al., 2014

4 Dose is complex F4 San et al., 2008; Olowookere et al., 2015; Osterberg & Blaschke, 2005; 
Donohoe et al., 2001; Wright et al., 2008; Zanardi et al., 2013

5 Benefits about 
medication 
adherence are not 
communicated

F5 Okuyan et al., 2013; Reidel et al., 2008; Friedman et al., 1996; Egede et 
al., 2011; Osterberg & Blaschke, 2005; Tsai et al., 2018

6 Adverse side effects F6 Olowookere et al., 2015; Rehman et al., 2017; Tsai et al., 2018; Vlasnik 
et al., 2005; Col et al., 1990; Chao et al., 2007; Kaplan et al., 2004; 
Brown et al., 2005; Vik et al., 2004; Zhou et al., 2018

7 Patient forgets to 
take medication

F7 Olowookere et al., 2015; Senzaki, 2015; Patel et al., 2018; Zhang et al., 
2019; Woodham et al., 2018 Osterberg & Blaschke, 2005; Vik et al., 
2004; Shah et al., 2018
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and 93%. However, the study of Tsai et al. (2018) in Taiwan found that the absence of information 
related to medication and treatment of the disease were the real reasons behind poor adherence.

F6: Adverse Side Effects
Side effects of drugs are associated with medication non-adherence (Olowookere et al., 2015). As 
side effects increase, patients do not adhere to their medication regime in their desire to counter the 
side effect(s) (Tsai et al., 2018). Vlasnik et al. (2005) cited side effect, cost and complexity of dose 
as the major factors for non-adherence. The study conducted by Col et al. (1990) reported that 35% 
of the test subjects cited side effects to be the main reason for medication non-adherence. 

F7: Patient Forgets To Take Medication
Forgetting to take medication has been reported as one of the major factors of medication non-
adherence (Olowookere et al., 2015). Forgetfulness is a common factor for school going children 
(Senzaki, 2015). Patel et al. (2018) attribute “patient forgets to take medication” as the most common 
reasons for non-adherence. Zhang et al. (2019) reported that more than 75% of their test subjects 
forget to take medication. Woodham et al. (2018) reported that all their test subjects forgot to take 
medication at some point in time. The study conducted by Shah et al. (2018) in India reported that 
41.2% of the test subjects attributed forgetfulness to medication non-adherence.

MATERIALS AND METHODS

Using paired comparison method (as per the requirement of DEMATEL), questions regarding the 
effect of one factor on another was formed, e.g. what is the impact of (F1) ‘belief that medication 
regime is not important’ on (F2) ‘belief that disease is not critical’? The factors which did not affect 
the other was given a score of ‘0’. The questionnaire was validated (face validity) by five experts, 
and based on their comments, the design was simplified, keeping the essence intact. Pilot testing 
was done with five samples to check the data consistency and respondents’ understanding of the 
questionnaire. Based on a structured questionnaire, the expert opinion of 30 physicians from three 
prominent hospitals in Sikkim has been taken. As Sikkim is a small place, the three hospitals cater 
to nearly 70% of the Sikkim’s population. Since expert opinion from physicians was taken for this 
study, the sample size was limited to 30 which is adequate for DEMATEL analysis (X. Zhang & Su, 
2019; Mahmoudi et al., 2019). The survey was conducted with general physicians who possessed a 
minimum qualification of Bachelor of Medicine and Bachelor of Surgery (MBBS) and had at least 
five years of experience. The judgemental sampling method was used for selecting the physicians 
for the survey. 43% of the physicians were female, while 57% were male. The age of the physicians 
ranged from 35 to 58 years. Respondents were asked to evaluate the dependence of one factor on 
the other by a score between ‘0’ to ‘4’. ‘0’ meant the belief that there is no effect of the factor on 
another factor. Score ‘1’ was assigned when the factor had a low effect on another factor. Score ‘2’ 
was assigned when the factor had a medium effect on another factor. Score ‘3’ was assigned when 
the effect was high and score ‘4’ was assigned to the factor when it had extreme effect on another 
factor (Chen et al., 2011).

Microsoft Excel 2016 was used for the analysis and generation of the cause and effect relationship 
diagram. 

Ethics
Ethical clearance for the research was obtained from the Ethical Committee of Sikkim Manipal Institute 
of Medical Sciences, Sikkim (Ethical Application Ref: SMIMS/IEC/2018-064). The physicians 
explained the research objectives, and their signatures were taken in a written consent form. 
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DEMATEL
Evolved from Graph Theory, DEMATEL is a standard tool used to explain multifaceted problems 
that can corroborate interdependence among variables (Tzeng et al., 2007; Lin & Tzeng, 2009). The 
process of DEMATEL has been used in several studies: business strategy (Acuña-Carvajal et al., 
2019), manufacturing planning (Bathrinath et al., 2019), height accidents in construction projects 
(Gholamnia et al., 2019), healthcare supply chain (Almutairi et al., 2019), risk of adverse events in 
hospitals (Ortiz-Barrios et al., 2018) etc. to find the cause and effect relationship between different 
factors (Yang et al., 2008). For this study, the cause and effect relationship between the factors of 
medication non-adherence based on physicians’ perspective has been found with DEMATEL analysis.

The following steps, as shown in Fig 1, were used for DEMATEL analysis (Gupta et al., 2020; 
Altuntas & Gok, 2021):

RESULTS

DEMATEL Calculations and Analysis

Step No. 1: The data obtained from 30 physicians in the survey for each pairwise comparison was 
averaged and put in the matrix to obtain the Original Impact Matrix, as shown in table 2.

Figure 1. Flowchart of steps for calculation of DEMATEL



International Journal of Reliable and Quality E-Healthcare
Volume 11 • Issue 1

6

Interpretation of Original Impact Matrix:
1. 	 ‘Belief that medication adherence is not important’ (F1) highly impacts the factor ‘belief 

that disease is not critical’ (F2) (2.4667)
2. 	 ‘Belief that disease is not critical’ (F2) highly impacts the factor ‘belief that medication 

adherence is not important’ (F1) (2.2667)
3. 	 Impact of the factor ‘no symptoms of illness’ (F3) is high on ‘belief that disease is not 

critical’ (F2) (3.0333)
4. 	 Impact of the factor ‘complexity of dose’ (F4) is high on both the factors ‘belief that 

medication adherence is not important’ (F1) and ‘benefits about medication adherence are 
not communicated’ (F5) (2.3667)

5. 	 The factor ‘benefits about medication adherence are not communicated’ (F5) has a high 
impact on ‘belief that medication adherence is not important’ (F1) (3.1)

6. 	 ‘Adverse side effects’ (F6) highly impacts the factor ‘benefits about medication adherence 
are not communicated’ (F5) (2.1333)

7. 	 ‘Patient forgets to take medication’ (F7) has a high degree of impact on ‘belief that medication 
adherence is not important’ (F1) (2.7)

Step No. 2: From the impact matrix (A), maximum values of all columns and rows are calculated

Max of Σaij = 12.3667 and max of Σaji = 15.0333 	

Step No. 3: Finding the value of ‘k’. 
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k = Min (0.0809,0.06652)	

Table 2. Original Impact Matrix / Average Matrix (A)

A F1 F2 F3 F4 F5 F6 F7 Σaij

F1 0.0000 2.4667 0.0000 1.9333 0.0000 0.0000 2.0333 6.4333

F2 2.2667 0.0000 0.0000 0.0000 0.0000 0.0000 1.6333 3.9000

F3 2.8667 3.0333 0.0000 0.0000 0.0000 0.0000 1.9667 7.8667

F4 2.3667 1.9000 1.5000 0.0000 2.3667 2.2667 1.9667 12.3667

F5 3.1000 2.6000 0.0000 0.0000 0.0000 0.0000 2.4000 8.1000

F6 1.7333 1.6000 0.0000 1.9000 2.1333 0.0000 1.9000 9.2667

F7 2.7000 2.6667 0.0000 0.0000 2.6333 0.0000 0.0000 8.0000

Σaji 15.0333 14.2667 1.5000 3.8333 7.1333 2.2667 11.9000  
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Hence, k = 0.06652	

Step No. 4: Direct Impact Matrix (M) as shown in table 3.

Step No. 5: Priority ranking as shown in table 4. 

From the priority table, it is found that the highest impact priority is obtained by the factor ‘belief 
that medication adherence is not important’. The second highest priority is the factor ‘patient forgets 
to take medication’ and the third by the factor ‘belief that disease is not critical’. ‘Complexity of dose’ 
has the 4th impact priority. Finally, ‘Benefits about medication adherence are not communicated’, 
‘adverse side effects’ and ‘no symptoms of illness’ have the lowest impact priority.

Step No. 6: Total Impact Matrix (T) (Sharma et al., 2020). 

T = M (I-M) -1	

Table 3. Direct Impact Matrix (M)

M=K*A F1 F2 F3 F4 F5 F6 F7 Σaij

F1 0.0000 0.1641 0.0000 0.1286 0.0000 0.0000 0.1353 0.4279

F2 0.1508 0.0000 0.0000 0.0000 0.0000 0.0000 0.1086 0.2594

F3 0.1907 0.2018 0.0000 0.0000 0.0000 0.0000 0.1308 0.5233

F4 0.1574 0.1264 0.0998 0.0000 0.1574 0.1508 0.1308 0.8226

F5 0.2062 0.1729 0.0000 0.0000 0.0000 0.0000 0.1596 0.5388

F6 0.1153 0.1064 0.0000 0.1264 0.1419 0.0000 0.1264 0.6164

F7 0.1796 0.1774 0.0000 0.0000 0.1752 0.0000 0.0000 0.5322

Σaji 1.0000 0.9490 0.0998 0.2550 0.4745 0.1508 0.7916  

Table 4. Priority Table

Factors Σaij Σaji Row sum + column sum Priority

F1 0.4279 1.0000 1.4279 1

F2 0.2594 0.9490 1.2084 3

F3 0.5233 0.0998 0.6231 7

F4 0.8226 0.2550 1.0776 4

F5 0.5388 0.4745 1.0133 5

F6 0.6164 0.1508 0.7672 6

F7 0.5322 0.7916 1.3237 2
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In the above formula, “I” represents the Identity matrix. table 5 shows the (I – M) matrix, and 
table 6 represents the (I – M) inverse matrix.

T = M (I-M) -1	

In the above matrix, as shown in table 7, highlighted cells represent values that are greater than 
the threshold value (α = 0.21). Although the average of the matrix elements is 0.1403, the value of 
threshold α has been set at 0.21 to eliminate a large number of minor effects and focus on the major 
factors (Kaushik, 2015).

Step No. 7: Vector elements calculation (Jha et al., 2020).

From the Total Impact Matrix (T), column sum vector (C) and row sum vector (R) was obtained. 
These vector elements were used to find the mutual effects of factors. For greater values of (R + 
C) (row and column sum vector), the mutual effects of factors are considered to be greater (Seyed-
Hosseini et al., 2006). For example, table 8 represents that (R + C) is greater for ‘belief that medication 
adherence is not important’ (2.6838), which indicates that the mutual effect of ‘belief that medication 
adherence is not important’ is the highest. The net impact of the Total Impact Matrix is given by (R-
C) (row and column difference vector). If the value of (R - C) is greater than zero, it signifies that 
the factor’s impact on other factors is higher. Therefore, it is named ‘cause’. If the value of (R - C) 

Table 5. (I – M) matrix

I - M F1 F2 F3 F4 F5 F6 F7

F1 1.0000 -0.1641 0.0000 -0.1286 0.0000 0.0000 -0.1353

F2 -0.1508 1.0000 0.0000 0.0000 0.0000 0.0000 -0.1086

F3 -0.1907 -0.2018 1.0000 0.0000 0.0000 0.0000 -0.1308

F4 -0.1574 -0.1264 -0.0998 1.0000 -0.1574 -0.1508 -0.1308

F5 -0.2062 -0.1729 0.0000 0.0000 1.0000 0.0000 -0.1596

F6 -0.1153 -0.1064 0.0000 -0.1264 -0.1419 1.0000 -0.1264

F7 -0.1796 -0.1774 0.0000 0.0000 -0.1752 0.0000 1.0000

Table 6. (I – M) inverse matrix

(I - M) inverse F1 F2 F3 F4 F5 F6 F7

F1 1.1184 0.2561 0.0146 0.1466 0.0636 0.0221 0.2131

F2 0.2002 1.0696 0.0026 0.0263 0.0314 0.0040 0.1526

F3 0.2917 0.3020 1.0038 0.0382 0.0448 0.0058 0.2165

F4 0.3594 0.3269 0.1064 1.0665 0.2427 0.1608 0.2966

F5 0.3117 0.2834 0.0041 0.0409 1.0506 0.0062 0.2473

F6 0.2767 0.2610 0.0165 0.1651 0.2158 1.0249 0.2535

F7 0.2910 0.2854 0.0038 0.0381 0.2010 0.0058 1.1087
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is less than zero, the factor’s impact on other factors is small. Therefore, it is called an effect. The 
Cause-Effect Relationship is shown in table 8.

Step No. 8: Formation of Cause-Effect relationship diagram

As shown in figure 2, the cause-effect relationship diagram is created using the values of ‘row 
and column difference vector’ and ‘row and column sum vector’. The diagram is divided into two 
quadrants. The factors with positive values of (R+C) were identified as the cause, and negative values 
were identified as the effect. From the total impact matrix table, the relationship between the different 
factors was established. For validation of results, respondent physicians were again approached to 
confirm if the resultant outcomes are consistent with their understanding. Mostly they agreed and 
provided the following reasons for the same. This found resonance in the literature review also. 

DISCUSSION

F6 → F5: When medicine appears to be worse than disease or equally as bad as the disease, there 
is a discouragement to take medicine (Atkins & Fallowfield, 2006; Colom et al., 2005). If adverse 
effects of the drug are very pronounced, patients may believe that symptoms are very pronounced, 
and therefore, medicines are not taken. But if they are aware that despite the adverse side effects, 
the benefit that the medicine will provide is higher, then patients may continue to take medication. 
For example, a physician pointed out that he prescribed Amaryl 2 mg for his diabetic patient. The 

Table 7. Total Impact Matrix (T).

T F1 F2 F3 F4 F5 F6 F7 R

F1 0.1184 0.2561 0.0146 0.1466 0.0636 0.0221 0.2131 0.8346

F2 0.2002 0.0696 0.0026 0.0263 0.0314 0.0040 0.1526 0.4867

F3 0.2917 0.3020 0.0038 0.0382 0.0448 0.0058 0.2165 0.9028

F4 0.3594 0.3269 0.1064 0.0665 0.2427 0.1608 0.2966 1.5594

F5 0.3117 0.2834 0.0041 0.0409 0.0506 0.0062 0.2473 0.9442

F6 0.2767 0.2610 0.0165 0.1651 0.2158 0.0249 0.2535 1.2135

F7 0.2910 0.2854 0.0038 0.0381 0.2010 0.0058 0.1087 0.9338

C 1.8492 1.7844 0.1518 0.5218 0.8499 0.2295 1.4884  

Table 8. Cause-Effect Relationship Table

Factors R C R+C R-C  

F1 0.8346 1.8492 2.6838 -1.0145 Effect

F2 0.4867 1.7844 2.2711 -1.2977 Effect

F3 0.9028 0.1518 1.0546 0.7510 Cause

F4 1.5594 0.5218 2.0812 1.0376 Cause

F5 0.9442 0.8499 1.7941 0.0942 Cause

F6 1.2135 0.2295 1.4430 0.9841 Cause

F7 0.9338 1.4884 2.4221 -0.5546 Effect
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patient stopped taking it as the weakness induced by falling sugar levels and weight gain were worse 
than the disease for him.

F4 → F5: when the dose is complex and multiple medicines are taken with varied frequencies 
followed by too many instructions, the human mind gets confused and looks for simple regulations 
(Menditto et al., 2020). Patients make their own simple rules and begin to falter the medication regime. 
This happens when they are not sure about the benefits of a medication regime. Suppose the benefits 
of medication adherence are communicated to patients and shown that the benefits are immense 
(Ramsey & Holbein, 2020). In that case, they will make greater efforts to accept dose complexity 
and adhere to the regime. A physician had prescribed a complicated dosage regime for his patient 
suffering from Hemorrhoid. The patient failed to comply with the regime because of the confusion 
it caused. Most physicians pointed out that a large number of patients are from rural background and 
illiterates or poorly literate and hence even simple instructions are not understood properly resulting 
in poor adherence.

F3 → F7: when there is no pronounced symptom, there is a greater tendency to forget medication 
intake, thus increasing non-adherence.F4 -> F7: when the drug regime is complex, there is a greater 
tendency to forget the medication (Piña et al., 2020). When there are too many instructions to be 
maintained, like medication before the meal or after the meal, complexity in the frequency of dose 
tends to forget (Ibrahim et al., 2020). Physicians opined that patients respond more to symptoms 
and less to the disease. Antibiotics, in particular, are consumed only till infections have pronounced 
symptoms and patients forget to take them after normalcy is resumed. This leads to a large number 
of cases where infections relapse. 

F5 → F7: when patients are not very sure about the benefits of their medication, they do not pay 
much attention to it. The theory of attention (Treisman & Gelade, 1980) indicates that people forget 
those they do not believe are important, useful, or beneficial. A physician referred to an extreme case 

Figure 2. Cause-Effect relationship diagram
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where a diabetic-hypertensive patient did not believe that diseases are severe, and he preferred to take 
recourse to naturopathy. Within two years, he suffered a cardiac arrest and died. 

F6 → F7: when the adverse effects are very pronounced, the patient is scared (Bellack et al., 
2009)to take the medication. In addition, subconscious attention plays a role (Sansbury et al., 2014) 
and patients tend to forget or delay their medication, leading to non-adherence. 

F1→ F7: many patients believe for various reasons that the medication regime is not important 
(Pona et al., 2020). When patients believe that something is not important, the tendency to forget it 
is very high (Han et al., 2020). Responding physicians opined that lack of trust in medication is a 
significant challenge to them. Patients will not consume medicines as is needed if it is not important 
for them.

F6 → F1: when the side effects are very pronounced, the patient gets a feeling that the medicine 
is worse than the disease, and therefore they begin to believe that the disease is bearable and the 
belief that medication regime is not important sets in (Fekadu et al., 2020; Buchman-Wildbaum et 
al., 2020). For example, a physician pointed out that anti-allergic prescribed to individuals whose 
livelihood required frequent driving wouldn’t take medicine as it caused heavy drowsiness and was 
contra-indicated for driving. 

F4 → F1: when the dose is complex, patients make a mistake in adhering to their medication 
regime (Murdoch et al., 2020). As a result, they start believing that the medication regime is not 
important and do not have to be particular about it (Qiao et al., 2020). 

F7 → F1: the relationship between forgetfulness and “belief that the medication regime is not 
important” is directly proportional to each other (Demoz et al., 2020). As physicians pointed out, 
asymptomatic diseases such as diabetes and rare diseases such as epilepsy are associated with poor 
adherence as often patients forget to take medications. 

F5 → F1: There is a direct relationship between “benefits about medication adherence not 
communicated” and “belief that the medication regime is not important” (Thuy et al., 2020). Medicines 
are taken when there is a dire need for them. Hence, to increase the adherence rate, benefits must 
be communicated to patients; otherwise, they will start believing that the regime is not important 
(Rauscher et al., 2020). A physician mentioned that special effort is made to explain the consequences 
of poor adherence for diabetic patients, which helps them stick to healthy adherence.

F3 → F1: when there are no symptoms of illness, medication adherence is adversely affected 
(Campos et al., 2010). Patients believe that disease is not critical (F3 -> F2), and therefore medication 
may not be important. They tend to forget because the remembrance of medicines is directly related 
to the severity of the symptoms (Ulrik et al., 2006).

F6 → F2: Adverse side effects will be accepted because patients believe that medication is 
needed. When patients believe that adverse side effects are too pronounced, the feeling that disease 
is not critical sets in (Piette et al., 2011). Informing the possibility of adverse effects in advance and 
precautions to be taken has been important to discourage patients from poor adherence. 

F6 → F2: If the perception of dose complexity sets in the minds of patients and is ranked higher 
than the disease itself, then it leads to the belief that disease is not so critical (Murphy, 2010; Golin 
et al., 2002; Kane, 2006). According to a physician, it is a human tendency to act on simplified rules. 
In complicated regimes, mind devices simplify practices, resulting in poor adherence, particularly 
when disease does not appear to be serious. 

Summary of DEMATEL Analysis

1. 	 The factor F1 is affected by the factors F4, F5, F3, F7 and F6. F1, in turn, affects the factors F2 
and F7.

2. 	 F2 is affected by the factors F4, F3, F7, F5, F6 and F1. 
3. 	 The factor F3 is not affected by any of the factors. It, however, affects the factors F2, F1 and F7.
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4. 	 Factor F4 is not affected by any of the factors. However, it was found to affect the factors F1, 
F2, F7 and F5.

5. 	 Factor F5 is affected by two factors F4 and F6. It further affects the factors F1, F2 and F7.
6. 	 Factor F6 is not affected by any factor. However, It affects the factors F1, F2, F7 and F5.
7. 	 Factor F7 is affected by the factors F4, F6, F5, F3 and F1. In addition, it affects the factors F1 

and F2.

‘Belief that medication adherence is not important’ has emerged as the most important factor for 
medication non-adherence. It is affected by F4, F5, F3, F7, which means that several factors change 
the belief that medication adherence is not important (Wisnivesky et al., 2019). ‘Patient forgets to 
take medication’ is the second most important factor. In a study conducted in Thailand, 30.3% of 
the test subjects discontinued the medication when feeling well, and 12.1% skipped medication due 
to the costs incurred (Shah et al., 2018). Only if patients are informed about medication adherence 
benefits may they realise its importance, improving adherence rates. Calendars and journaling have 
proved to improve medication adherence (Senzaki, 2015). The factor ‘belief that disease is not critical’ 
is fundamental. When patients start believing that their disease is not critical, they begin to neglect 
their health and stop following physician instructions and medication regime. The factor ‘benefits 
of medication adherence are not communicated’ may be neglected by physicians and pharmacists. 
Suppose the benefits of the regime are conveyed to the patient and their family. It may affect the factor 
‘belief that medication adherence is not important’ and help increase the adherence level. Adverse 
side effects have been reported to be a major factor of medication non-adherence by many researchers. 
There are mixed reports on the correlation between side effects and medication adherence based on 
literature. The work of Rehman et al. (2017) on tuberculosis treatment reveals that more than 80% of 
his test subjects did not know the side effect of drugs. The study of Tsai et al. (2018) on the influence 
of side effects on medication adherence in Taiwanese patients with chronic myeloid leukaemia reveals 
that patients adhered to their regime despite side effects. The work of Zhou et al. (2018) also reveals 
that there is no noteworthy association between side effects and adherence. 

NOVELTY/SIGNIFICANCE OF THE WORK

•	 The paper presents cause and effect relationships between seven factors related to medication 
non-adherence behaviour of patients. 

•	 The technique of DEMATEL has been used for determining the cause and effect relationships.
•	 Priority of the factors related to non-adherence has been found based on the perspective of 

physicians.
•	 A macro view of factors related to non-adherence has been presented in this study.

FUTURE RESEARCH DIRECTIONS

•	 The cause and effect relationships identified in the study could serve as a basis for further studies.
•	 Future studies are possible with healthcare costs, patient-physician relationships, social groups, 

locus of control, and type of disease. 
•	 Factors could also be taken to find their cause and effect relationships. 

LIMITATIONS

•	 The research is confined to a small state of Sikkim in India. 
•	 The study is limited to a sample size of 30.
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RECOMMENDATIONS

•	 With more extensive sample sizes, subgroup analysis based on demographic factors of physicians 
can be done to get more insights into the cause and effect relationship between the factors of 
medication non-adherence. 

•	 Advanced analytical tools like regression and structured equation modelling can be done with 
large sample sizes. 

CONCLUSION 

The study aimed to find the cause and effect relationship of various factors related to the non-adherence 
behaviour of patients based on the perception of physicians. The cause and effect relationship diagram 
obtained from the analysis shows that patients’ beliefs are greatly affected by other factors that have 
been taken in the study. If patients’ beliefs can be modified through intervention, their behaviour may 
be altered, improving medication adherence rates. By explaining the importance of medication and 
the seriousness of the disease, even if the disease is asymptomatic, a chain of modified perceptions 
may be initiated, leading to better outcomes in terms of medication adherence, quick and complete 
recovery, and increased faith in the healthcare system. The practical implications of the study are 
enormous. It has been brought out that physicians consider poor adherence as a major challenge, 
to the extent of calling it an epidemic. Their understanding of factors leading to poor adherence 
has also been captured. To address poor adherence, it is important to communicate to the patients 
that diseases, even if asymptomatic, have severe consequences if adherence is not observed. Proper 
addressing of side-effects and medication’s value as the central pillar of treatment need constant and 
consistent communication. Forgetfulness may result from many factors, but mechanisms need to be 
provided to overcome this forgetfulness and resulting non-adherence. This study has used numbers 
to make it conclusive. But it throws up many questions specifically related to the explanations of 
the identified relationships. This requires a qualitative research approach to explore and identify 
underlying reasoning for such a relationship. Future studies may focus on the same. 
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APPENDIX A

Ethical Committee Certificate of Sikkim Manipal Institute of Medical Sciences, Sikkim (Ref: SMIMS/
IEC/2018-064)

URL of Ethical Committee Certificate:
https://smu.edu.in/content/dam/manipal/smu/smit/documents/research/ActiveReminders/Ethical%20

Committee%20Clearence%20Certificate.jpg
Questionnaire:
Qualification: ________________ Experience (in years): _____________
Age: ___________ Gender: _________
Please rate the effect of following on a scale of 0 to 4 (Box 1):

0 – No effect 1 – Low effect 2 – Medium effect 3 – High effect 4 – Extreme effect
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Box 1. 

1. What is the effect 
of patient belief that 
medication regime is not 
important on:

patient belief that disease is not critical  

complexity of dose  

patient forget to take medication  

2. What is the effect 
of patient belief that 
disease is not critical on:

patient belief that medication regime is not important  

patient forget to take medication  

3. What is the effect of no 
symptoms of illness on:

patient belief that medication regime is not important  

patient belief that disease is not critical  

patient forget to take medication  

4. What is the effect of 
complexity of dose on:

patient belief that medication regime is not important  

patient belief that disease is not critical  

no symptoms of illness  

benefits about medication adherence are not told to patients  

adverse side effects  

patient forget to take medication  

5. What is the effect 
of benefits about 
medication adherence 
not being told to patients 
on:

patient belief that medication regime is not important  

patient belief that disease is not critical  

no symptoms of illness  

complexity of dose  

adverse side effects  

patient forget to take medication  

6. What is the effect of 
adverse side effects on:

patient belief that medication regime is not important  

patient belief that disease is not critical  

no symptoms of illness  

benefits about medication adherence are not told to patients  

patient forget to take medication  

7. What is the effect of 
patient forgetting to take 
medication on:

patient belief that medication regime is not important  

patient belief that disease is not critical  

no symptoms of illness  

complexity of dose  

benefits about medication adherence are not told to patients  

adverse side effects  
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