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                                        ABSTRACT 

Background: Heart failure is a leading cause of death worldwide. Poor adherence to heart 

failure medications will result in increased hospitalization and death. I aimed to assess the 

adherence to guideline-directed medication treatment among heart failure patients and factors 

associated with adherence. 

Methods: A cross-sectional survey was carried out among 511 patients from the six centers of 

the National Heart Failure Registry (NHFR) in Kerala. I used a structured questionnaire for the 

data collection on adherence and factors associated with adherence. Additionally, I retrieved 

secondary data on clinical variables and treatment history from the NHFR database. I measured 

adherence using Morisky Green Levine Medication Adherence Scale (MGLS), Self-efficacy 

for appropriate medication use Scale (SEAMS) and Multimorbidity Treatment Burden 

Questionnaire (MTBQ).  Descriptive statistics were used to summarise data, Chi-square was 

used to compare proportions and binary logistic regression analysis was conducted to identify 

factors associated with adherence to guideline-directed medical therapy. 

Result:  In total, 511 individuals with heart failure (men = 68%) with a mean age of 63±12 

years participated in the study. Nearly half of the participants (49%) were adherent to guideline-

directed medical therapy. Among the factors, age (age group-76-95) (AOR:2.6,95%CI: 1.1-

3.0), comorbidities like diabetes (AOR:1.7,95%CI:1.1-2.5) and COPD(AOR:2.8,95%CI:1.3-

5.8), tobacco use (AOR:0.5,95%CI:0.3-0.9) were associated with adherence to guideline- 

directed medical therapy. Additionally, better self-efficacy (AOR:7.6,95%CI:4.8-12.1) was 

associated with good adherence to guideline-directed medical therapy. 

Conclusion: The factors associated with adherence were age, behavioural risk factors, 

comorbidities, self-efficacy and treatment burden. There is an urgent need to enforce adherence 

measures to national guidelines. Intervention to improve self-efficacy and reduce treatment 
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burden may help in promoting adherence to guideline-directed medical therapy in heart failure 

patients.  
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CHAPTER 1 

INTRODUCTION 

 

Cardiovascular diseases (CVD) are disorders of heart and blood vessels and include 

hypertension, coronary heart disease, cerebrovascular disease, peripheral vascular disease, 

heart failure, rheumatic heart disease, congenital heart disease, cardiomyopathies (WHO). The 

leading cause of mortality reported worldwide is due to cardiovascular diseases. In 2016, an 

estimated 17.9 million people died with cardiovascular diseases. This represents 31% of all 

global deaths. The factsheet also shows that more than three-quarters of death takes place in 

low- and middle-income countries (WHO). 

1.Background 

1.1. Global burden of heart failure 

Globally, heart failure is the most rapidly growing cardiovascular condition(Ziaeian & 

Fonarow, 2016).Approximately 26 million people worldwide live with heart failure 

(Ponikowski et al., 2014). The prevalence of heart failure is increasing due to the ageing 

population and improved survival. The survival rates can be attributed to advanced treatment 

and diagnostic technologies. The mortality and morbidity are still high and the quality-of-life 

poor among heart failure patients. The available prevalence estimates do not account for those 

who are misdiagnosed and underdiagnosed. Therefore, the actual estimate of the global burden 

of heart failure remains unclear(Ziaeian & Fonarow, 2016). Several studies show that the 

increase in heart failure prevalence all over the world may not be linked with the incidence of 

heart failure. The heart failure incidents are decreasing especially in women (Savarese & Lund, 
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2017). Herat failure is associated with increased mortality and morbidity which leads to an 

increased burden on the health system(Ziaeian & Fonarow, 2016). 

In the US, an estimated 6.2 million adults more than 20 years of age (2.2%) were diagnosed 

with heart failure from 2013 to 2016 compared with an estimated 5.7 million during 2009 to 

2103 by the National Health and Nutrition Examination Survey (NHANES) data (Benjamin 

Emelia J. et al., 2019).  The risk of developing heart failure is one in five among 40 years of 

age in the US (Savarese & Lund, 2017).   

The pattern of the burden of heart failure in a low-and middle- income country is unique and 

different from the west due to the presence of aetiologies such as rheumatic heart disease and 

congenital heart disease (Sivadasan Pillai & Ganapathi, 2013).  

1.2. Burden of heart failure in India 

The burden of traditional atherosclerotic cardiovascular risk factors and cardiovascular 

diseases is increasing in India, which is expected to increase the burden of heart failure. The 

estimated prevalence of heart failure in India is 1.3-4.6 million and the incidence is 4,91,600-

1.8 million annually. A prevalence of 0.12-0.44% and are underestimated (HUFFMAN & 

PRABHAKARAN, 2010).  The main concern is that the data about the burden of heart failure 

in India is limited due to poor surveillance system (Chaturvedi et al., 2016). In a study 

conducted in six North Indian villages, the prevalence of heart failure was 1.2/1000 population. 

The data from India about long-term outcomes of heart failure are yet to be known (Chaturvedi 

et al., 2016). 

The available data from various registries in India like Trivandrum Heart Failure Registry 

(THFR), International Congestive Heart Failure (INTER-CHF) study, Kerala Heart Failure 

Registry (KHFR) show that the majority of the burden lies below 65 years of age. Heart failure 

patients in India are younger by 10 years as compared to the patients in high-income countries. 
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There are marked disparities in the burden between different states and regions in 

India(Harikrishnan et al., 2019). 
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CHAPTER 2 

REVIEW OF LITERATURE 

 This chapter summarizes the available literature regarding heart failure, guideline-directed 

medical treatment and related topics. 

2.1. Definition of heart failure 

Heart failure is a clinical syndrome characterized by typical symptoms like breathlessness, 

ankle swelling, and fatigue that may be accompanied by signs like elevated jugular venous 

pressure, pulmonary crackles, and peripheral oedema caused by a structural and functional 

cardiac abnormality, resulting in reduced cardiac output or elevated intracardiac pressures at 

rest or during stress(Ponikowski et al., 2016). 

2.2. Classification of heart failure 

Heart failure has been classified based on left ventricular ejection fraction (Ponikowski et al., 

2016). 

• Heart failure with reduced ejection fraction (HFrEF) when left ventricular ejection 

fraction <40%. 

• Heart failure with mid-range ejection fraction (HFmrEF) when left ventricular ejection 

fraction in the range 40-49%. 

• Heart failure with preserved ejection fraction (HFpEF) when left ventricular ejection 

fraction >50%. 

2.3. Aetiology of heart failure in India 

Heart failure aetiologies vary differently in high-income countries and low-income countries. 

The leading causes of heart failure in high-income countries are coronary artery diseases and 

hypertension, more rarely valvular disease and cardiomyopathy (Lip, Gibbs & Beevers, 2000). 

Diabetes, excess alcohol, smoking, obesity, and physical activity, which are cardiovascular risk 
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factors, are also responsible for heart failure. The common aetiological factors for heart failure 

in low and middle-income countries are ischemic heart disease, valvular heart disease and 

nutritional cardiac disease (Lip, Gibbs & Beevers, 2000). 

 The aetiology of heart failure in India has changed over 50 years. The various aetiologies 

presented by patients admitted to the tertiary care centre in India are ischaemic left ventricular 

dysfunction (with non-viable myocardium), dilated cardiomyopathy, rheumatic heart disease, 

infective endocarditis, post valve surgery, mitral valve prolapse, pulmonary vascular disease, 

aortic valve disease, heart failure with preserved ejection fraction, peripartum cardiomyopathy, 

endomyocardial fibrosis, aortoarteritis, hypertrophic cardiomyopathy or restrictive 

cardiomyopathies, constrictive pericarditis (Sivadasan Pillai & Ganapathi, 2013). 

2.4. Treatment practices in India for heart failure  

The treatment practices include patient education, non-pharmacological management, 

pharmacological management and implantation of devices, and revascularization (Mishra et 

al., 2018).  

The non-pharmacological management includes fluid restriction especially for those who have 

advanced heart failure symptoms, salt restriction and exercises are recommended for stable 

patients. Smoking should be discouraged. Pneumococcal and influenza immunization should 

be encouraged. 

 In the pharmacological management for heart failure with reduced ejection fraction, the first-

line drugs are angiotensin receptor neprylisin inhibitor (ARNI) or angiotensin converting 

enzyme inhibitor or angiotensin receptor blockers (ACEI/ARB), beta-blockers, 

mineralocorticoid receptor antagonists (MRAs). Other drugs used in the management for heart 

failure includes diuretics (in case of congestion), vaccination, other drugs like ivabradine, 

digoxin, hydralazine and isosorbide dinitrate. Also drugs as per comorbidities are prescribed, 

like intravenous iron, statins, oral anticoagulants and anti-arrhythmic. Those with heart failure 



 

6 
 

with mid-range ejection fraction are treated based on aetiology and presentation. For those with 

heart failure with preserved ejection fraction, the choice of treatment is beta-blockers, 

mineralocorticoid receptor antagonists, diuretics, drugs for comorbidities, and vaccination.  

Vaccination is also an important aspect in the management of heart failure. The first dose of 

pneumococcal vaccination is given after the confirmation of heart failure and second dose is 

given after 5 years. Influenza vaccination is to be given every year before the onset of winter. 

The advanced treatment for heart failure includes device therapy, implantable cardioverter-

defibrillator, cardiac resynchronization therapy, revascularisation, and regular follow-ups 

(Mishra et al., 2018). 

2.5. Definition of GDMT 

Guideline‐directed medical therapy was defined as a combination of beta‐blockers, 

angiotensin-converting enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB), and 

aldosterone receptor blockers in patients with left ventricular systolic dysfunction (LVSD), 

with ejection fraction (EF) <45% based on clinical guidelines (Ponikowski et al., 2016). 

2.6. Guideline and Practices of heart failure 

The guidelines made specific recommendations which include three essential stages of care for 

patients with heart failure. They are diagnosis should be timely and accurate, treatment should 

be appropriate to each patient and available urgently, long term management should include 

follow up, monitoring and support(Ponikowski et al., 2014). 

The goals of heart failure management are to treat the underlying cause, improve the clinical 

status, functional capacity, quality of life, prevent hospitalizations and reduce mortality. The 

therapeutic approaches for the treatment of heart failure with reduced ejection fraction have 

changed over the period. Heart failure management makes use of a guideline-based approach 

with pharmacological and non-pharmacological therapies, a patient-centred approach that 

promotes shared decision-making with patients and patient education to improve treatment 
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adherence. A careful history and physical examination are also important for the 

implementation of the guideline-based treatment plan (Ferreira et al., 2019).     

The drugs commonly used for the management of heart failure are beta-blockers, angiotensin-

converting enzyme inhibitors (ACE-I) or angiotensin receptor blockers (ARBs), diuretics and 

aldosterone antagonists, mineralocorticoid receptor antagonists, angiotensin-receptor-

neprilysin inhibitor and ivabradine. Also, additional therapies such as hydralazine-isosorbide 

dinitrate and digoxin are used in symptomatic patients with heart failure with reduced ejection 

fraction. Device therapies like cardiac resynchronization therapy, implantable cardioverter 

defibrillators, left ventricular assist devices and heart transplantation for patients with advanced 

symptoms (Ponikowski et al., 2016). 

2.7. Mortality and hospitalisation rate in heart failure 

There is a relationship between medication adherence among heart failure patients and 

increased hospitalization and mortality. The increase in adherence to heart failure medications 

has a favourable effect on health outcomes and reduces mortality by 9% (Hood et al., 2018). 

The mortality rates of heart failure remained very high with 17% to 45% of deaths occurring 

within 1 year after diagnosis and the majority of deaths occurring within 5 years. The survival 

estimates for heart failure after 1 year is 50% and 10% after 5 years (Roger Véronique L., 

2013). Heart failure is a major source of healthcare utilization, leading cause of 

hospitalizations, readmissions and outpatient visits. The estimated cost of heart failure is more 

than $ 39 billion annually in the USA (Bui, Horwich & Fonarow, 2011).  

The OPTIMIZE-HF (Organized Program to Initiate Lifesaving Treatment in Hospitalized 

Patients with Heart Failure) study enrolled 20,118 patients with heart failure with reduced 

ejection fraction and 21,149 with heart failure with preserved ejection fraction. They reported 

no differences between heart failure with reduced ejection fraction and heart failure with 

preserved ejection fraction in 60 to 90-day mortality and rehospitalisation. The in-hospital 
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mortality in those with heart failure with reduced ejection fraction was high compared to heart 

failure with preserved ejection fraction (Savarese & Lund, 2017).  

In the United States, one in nine deaths were due to heart failure. Heart failure results in more 

than 1 million hospitalizations per year in the United States and Europe (Benjamin Emelia J. 

et al., 2019). The mortality rates are reported mainly from high-income countries. The mortality 

and specific death causes are unexplained in low- and middle-income countries. The prognosis 

varies according to geographic regions. The International Congestive Heart Failure study 

(INTER-CHF) aimed to find mortality at one year in patients with heart failure in Africa, China, 

India, Middle East, Southeast Asia and South America in 108 centers in six regions. The heart 

failure mortality rates are high in low- and middle-income countries, reaching 34% in 

Africa,23% in India,15% in South Asia,9% in South America and 7% in China(Dokainish et 

al., 2017). 

 The mortality rate among the participants with heart failure with reduced ejection fraction who 

were discharged on guideline-directed medical therapy was less than those who did not receive 

guideline-directed medical therapy (SANJAY et al., 2018). 

Mortality declined in heart failure may be because of evidenced-based methods used in the 

prevention and treatment of heart failure risk factors and the use of angiotensin-converting 

enzyme inhibitors, beta-blockers, coronary revascularization, implantable cardioverter 

defibrillator (ICDs) and cardiac synchronization therapeutic strategies (Mozaffarian et al., 

2016). The data on the outcomes of heart failure is limited in LMICs (Ganapathi et al., 2020). 

One year mortality was associated with older age, lower education status, non-ischemic 

aetiology, history of stroke, higher serum creatinine, lack of adherence to guideline-directed 

medical therapy, and hospital readmissions (Harikrishnan et al., 2017). 

The European Society of Cardiology Heart Failure Long‐Term Registry (ESC‐HF‐LT‐R) for 

one year mortality of acute heart failure patients is still high whereas the mortality of chronic 
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heart failure is lower(Crespo‐Leiro et al., 2016). Nonadherence to medication leads to increased 

morbidity and mortality (Santra, 2015). 

2.8. Definition-Adherence  

The WHO defines adherence to long term therapy as “the extent to which the person’s 

behaviour (including medication taking) corresponds with agreed recommendations from a 

health care provider”. The terms compliance and adherence are often used interchangeably. 

The main difference between compliance and adherence is that adherence implies the patient’s 

agreement with the recommendations, whereas compliance implies patient passivity (Brown & 

Bussell, 2011).  

2.9. Measuring adherence 

 An accurate assessment of adherence behaviour is not done as there is no gold standard method 

for measuring adherence (Sabaté & World Health Organization, 2003). The measurement of 

adherence or non-adherence is very difficult because adherence is an individual patient 

behaviour. The WHO categorised measurement of medication adherence as objective and 

subjective measurements(Sabaté & World Health Organization, 2003). The adherence to 

medication by subjective measurements are obtained by asking patients, family members, 

caregivers, and physicians about the patient’s medication use. Another measure like objective 

measurements obtained by counting pills, examining pharmacy refill records, or using 

electronic medication event monitoring systems. The direct measurements also include 

biochemical measurements obtained by adding a non-toxic marker to the medication and 

detecting its presence in blood or urine or measurement of serum drug levels. Direct 

measurement is considered to be the most accurate(Lam & Fresco, 2015).  Various measures 

together are used presently to measure medication adherence behaviour (Brown & Bussell, 

2011). Many of the measurement strategies are costly. In addition to that much of the useful 
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information technology is unavailable in many countries. So, a multi-method approach will be 

the best in measuring medication adherence (Sabaté & World Health Organization, 2003). 

2.10. Medication non-adherence 

 The incidence of non-adherence in developed countries is 50% according to WHO’s 2003 

report(Sabaté & World Health Organization, 2003).In some studies, medication non-adherence 

is classified as primary or secondary. The primary non-adherence is when patients fail to refill 

and initiate newly prescribed medications. Secondary non-adherence is defined as when the 

prescriptions are filled and the patients are not taking the medication as prescribed. It will have 

a serious impact on the clinical outcome and it also affects the financial outcome of the health 

system (Lam & Fresco, 2015). 

2.11. Potential reasons for medication non-adherence 

Medication non-adherence has multifactorial causes. The WHO classifies the factors of 

medication non-adherence into five categories. They are (i) socioeconomic factors like poor 

socioeconomic status, poverty, unemployment, culture and lay beliefs, high cost of medication 

and transport, family dysfunction, unstable living conditions (ii) factors associated with the 

health care team and system in place includes short consultations, lack of training and 

knowledge for  health care providers in managing chronic conditions, overworked health care 

providers (iii)condition-related factors such as severity of symptoms, level of disability. 

Comorbidities like depression, drug and alcohol use are also modifiers of medication adherence  

(iv)therapy-related factors mainly includes complexity of treatment regimen, duration of 

treatment, treatment failures, side effects and availability of medical support and (v)patient-

related factors includes perception,  knowledge ,attitude ,expectation (Sabaté & World Health 

Organization, 2003). 

 A study conducted among patients and caregivers found the main reason was forgetting to take 

the medication and the situation that resulted in not taking their medication are when they were 
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busy at home, when they are in public places, when they have other medications to take and 

when they feel well. A 30 day follow also showed patients with depression getting readmitted. 

Five major groupings related to non-adherence are a health system, patient, condition, socio-

economic factors and therapy (Aggarwal et al., 2014). Depressed individuals with more 

complex medication regimen are at greater risk of non-adherence (Pokharel et al., 2016). 

Affordability of medication and accessibility is an issue. Low literacy was directly related to 

treatment adherence (Oscalices et al., 2019). The important factors associated with adherence 

are socioeconomic status, symptom severity, depression, cost of the regimen, perceived 

benefits and side effects (Nieuwenhuis et al., 2012). Factors associated with compliance can 

be divided into patient-related, regimen related factors and factors related to the physician. The 

patient-related factors are knowledge on heart failure and regimen, beliefs about regimen, 

demographic factors age, gender, educational level, duration of heart failure, comorbidities, 

severe depressive symptoms (van der Wal et al., 2006). The increase in the complexity, alcohol 

intake, smoking, lots of medications, prescription changes and presence of comorbidities leads 

to non-adherence (Conraads et al., 2012).                           

 A cross-sectional analytical study among 100 patients to determine the health literacy and 

barriers to adherence and rehospitalization, readmission and death. The Newest vital sign and 

adherence were assessed 90 days after discharge by the Morisky-Green Test and the Brief 

Questionnaire to assess literacy. Medication adherence was low in 41.1% of which 55.9% had 

inadequate literacy. Lower adherence, presence of barriers to medication adherence, 

rehospitalisation and death were associated with inadequate health literacy (Oscalices et al., 

2019). 

 A retrospective cohort study conducted among 2,35,758 heart failure patients in the US, 

assessed the treatment initiation patterns, treatment modification and hospitalization, treatment 

adherence and persistence. The medication adherence was assessed by the proportion of days 
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covered method and persistence was defined as the proportion remaining on index treatment. 

It showed that one-third of patients did not receive heart failure specific medication 30 days 

after diagnosis. Only 40% had a prescription for bi-therapy. Adherence and persistence were 

moderate (Deschaseaux et al., 2016). 

  In a hospital-based registry among 1205 patients enrolled in the Trivandrum Heart failure 

Registry (TFHR),25% of heart failure with reduced ejection fraction received guideline-

directed treatment during discharge. A structured interview was carried out. In the THFR, one 

of three died in the first year of life. Non-adherence to guideline-directed treatment is 

associated with increased hospitalization and death (Harikrishnan et al., 2017). 

 The Pinnacle India Quality Improvement Program (PIQIP) study was on the guideline-directed 

medical therapy among outpatients with heart failure with reduced ejection fraction and 

included a total of 75, 639 patients were enrolled in the study which assessed the receipt of 

angiotensin converting enzyme inhibitors or angiotensin receptor blockers in 33.5% and beta-

blockers in 34.9%, both classes in 27.9% of the patients with heart failure with reduced ejection 

fraction. About two-thirds of the patient with heart failure with reduced ejection fraction didn’t 

receive guideline directed medical therapy (Pokharel et al., 2016).       

 A study conducted revealed that a positive patient experience is critical to achieving high-

quality care, and can improve patient retention, treatment adherence and patient satisfaction 

with the health system. By measuring patient experience—responsiveness of care—and shows 

that care that is responsive to patients is tightly linked with higher ratings of satisfaction and 

health (Ratcliffe et al., 2020).  

A qualitative study conducted in Kerala on the facilitator and barriers of heart failure care found 

that there is no emphasis on heart failure care, limited availability of specialized cardiac 

facilities, limited availability of support services like cardiac rehabilitation. At the provider 

level, the study found that there is limited understanding about guideline-directed medical 
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therapy among community physicians and nurses, lack of time for discharge education for 

patients and their caregivers and discharge medications are prescribed for one month period or 

less. The barrier at the patient and family level were limited understanding about heart failure, 

frustration about chronic diseases and repeated hospitalisations, cost of medication, 

hospitalisation and device therapy, loss to follow up after index hospitalisations due to distance 

from speciality cardiac centers (Agarwal et al., 2019). Many participants described cost as one 

of the reasons for medication non-adherence among patients in Kerala (Agarwal et al., 2019). 

An important predictor of adherence is an attitude, social influence and self- efficacy. An 

adherent patient should perceive to take the drugs as prescribed, show a positive attitude and 

social influence that encourages adherence (Martos-Méndez, 2015). If the medication involves 

complex regimes, it reflects a mismatch between treatment burden and individual capacity. The 

treatment burden assesses the effectiveness of interventions (Lamarche, Tejpal & Mangin, 

2018). 

A study showed that chronic heart failure patients have to take substantial burden to manage 

their disease. The factors that chronic heart failure patients reported as increasing treatment 

burden included too many medications and appointments, barriers to accessing services, 

fragmented and poorly organized care, lack of continuity, and inadequate communication 

between health professionals. So, an increasing treatment burden will induce non-adherence. 

The wastage of resources which leads to poor outcomes mostly among those with comorbidities 

(Gallacher et al., 2011). 

2.12. Justification /Rationale for the study  

Heart failure is an emerging public health problem and there is a lack of data from low- and 

middle-income countries. From India, there are only a few hospital-based studies that are only 

limited to certain areas or places about the prevalence of adherence to guideline-directed 

treatment and the factors associated with adherence to guideline-directed treatment. To reduce 
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the number of hospitalisations, related costs, appropriate treatments are required. 

Epidemiological studies are required to characterise heart failure patients. There is very little 

guidance for healthcare professionals to choose the appropriate adherence measures. The long-

term data on the outcomes of heart failure is also limited. This study will be an add on to the 

knowledge about adherence to guideline-directed treatment among heart failure patients. By 

raising the awareness about the adherence to guideline-directed treatment about heart failure 

among health care professionals, addressing the inequalities of care among heart failure 

patients, highlighting the challenges in the delivery of care and bridging the gap will help 

improved outcomes for heart failure patients.  

2.13. Research question 

a. What is the adherence to guideline-directed treatment among heart failure patients ≥ 18 years 

of age? 

b. What are the factors associated with adherence to guideline-directed treatment among heart 

failure patients ≥ 18 years of age?  

2.14. Objectives: 

 a. To assess the adherence to guideline-directed treatment among heart failure patients ≥ 18 

years of age. 

 b. To find the factors associated with the adherence to guideline-directed treatment among 

heart failure patients ≥ 18 years of age. 
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CHAPTER 3 

METHODOLOGY 

This chapter details the methodology used to undertake the study and the ethical considerations. 

3.1 Study design 

This study was a cross-sectional survey using a structured interview schedule. 

3.2Study setting 

The National Heart Failure Registry (NHFR) is a hospital-based registry of heart failure 

patients from 53 centers across India. This survey was conducted in six centers of NHFR in 

Kerala. 

3.3 Study population 

All heart failure patients who were registered in the NHFR-Kerala were included. 

3.4 Inclusion criteria 

Heart failure patients in the NHFR who were willing to consent for the study and residents in 

Kerala were included in the study. 

3.5 Exclusion criteria 

Those who were unable to respond to the telephonic interview for various reasons, including 

critically ill, bedridden patients, were excluded from the study.  

3.6 Sample size 

All alive patients from six centers (Trivandrum, Kottayam, Kochi, Angamaly, Kozhikode, and 

Kannur) of NHFR in Kerala were interviewed. The total number of patients in the registry was 

1395.  

3.7. Sample selection procedures 

 No sampling strategy was used and interviewed all alive patients in the six centers of NHFR 

in Kerala. Obtained permission from NHFR six centers in Kerala. 
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3.8. Data collection tools 

The following scales were included in the interview schedule. 

The four-item MGLS (Morisky Green Levin Medication Adherence Scale) includes four 

questions with yes or no response options (Cronbach alpha = 0.651). The score is ranging from 

0 to 4, which indicates high (0 points), medium (1 to 2 points), and low adherence (3 to 4 

points). The dichotomous definition of adherence to guideline-directed medical therapy was 

used in this study, with 0 points indicating perfect adherence to guideline-directed medical 

therapy and 1+ points indicating some level of non-adherence (Beyhaghi et al., 2016).   

The SEAMS (Self-efficacy for appropriate medication use scale), a 14-item scale, was used for 

assessing self-efficacy (Cronbach alpha=0.74). It was scored with a three-point Likert scale-

Not confident -1, Somewhat confident -2, and Very confident-3. Participants were asked to 

indicate their level of confidence in taking the medication correctly (Risser, Jacobson & 

Kripalani, n.d.). The total scores range from 14(worst) to 42(best) and higher scores indicate 

higher self-efficacy for medication use. In this study, the median score was taken, and the cut-

off score was set at score 40. 

 The Multimorbidity Treatment Burden Questionnaire (MTBQ) is a 10-item questionnaire used 

to measure the impact of interventions on treatment burden in patients with multimorbidity. 

(Cronbach’s alpha= 0.83) (Duncan et al., n.d.). Each question is scored as 0-does not reply,1-

Not difficult,2-A little difficult,3-Quite difficult,4-Very difficult, and 5-Extremely difficult. 

There are four categories of treatment burden used in the present study- no burden (score 0), 

low burden (score <10), medium burden (score10-22), high burden (score >=22) (Bristol, n.d.). 

All the scales were translated to Malayalam and back-translated to English to maintain 

consistency. 

3.9. Study Variables 

The study variables ate listed below 
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3.9.1. Operational definition 

Adherent: Heart failure patients with zero on the Morisky Green Levine Medication Adherence 

Scale (MGLS) was classified as having good adherence. 

Non-adherent: Heart failure patients with a score of 1,2,3 and 4 on the Morisky Green Levine 

Medication Adherence Scale (MGLS) was classified as poor adherence to medication. 

3.9.2. Outcome Variable 

Adherence was defined as the outcome variable: Heart failure patients’ adherent to medication 

with a score of zero on the Morisky Green Levine Medication Adherence Scale (MGLS). 

3.9.3. Predictor Variables 

Socio-demographic factors included were age, gender, education, work status, marital status, 

the total number of people living in the household.  

Socio-economic factors included were total household expenditure in a month, total medical 

expenditure per month. 

Disease-related factors included were the type of heart failure and duration of heart failure. 

Behavioural risk factors included were tobacco and alcohol use. 

Comorbidities included were hypertension, diabetes mellitus, atrial arrhythmia, 

hypothyroidism, hyperthyroidism, stroke or transient ischemic attack, chronic obstructive 

pulmonary disease, chronic kidney disease, anaemia, chemotherapy or drugs or radiation, risk 

factors none and other risk factors. 

3.10. Data collection process 

The principal investigator did the data collection. The primary data collection was conducted 

using telephonic interviews. The interview schedule with a pretested questionnaire was used to 

collect information from the heart failure patients. The total number of patients in the six 

centers of the NHFR was 1395. All patients were contacted, and those who were alive and 

willing to participate in the study were interviewed.   
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 The adherence to guideline-directed treatment and factors associated with adherence to 

guideline-directed medical therapy were assessed with the Morisky Green Levine Medication 

Adherence Scale (MGLS) (Beyhaghi et al., 2016), Self-efficacy for appropriate medication use 

scale (SEAMS) (Risser, Jacobson & Kripalani, n.d.), and Multimorbidity Treatment Burden 

Questionnaire (MTBQ) (Duncan et al., n.d.). The data extraction from the NHFR dataset 

includes age, sex, type of heart failure, risk factors, medications, and the reason for not 

prescribing the guideline-directed medical therapy. 

3.11. Data cleaning  

All the data sheets were checked manually for any mismatches and corrected accordingly. 

Computerized data cleaning and data coding were done before proceeding to the analysis. Then 

imported to SPSS for windows version 25 for analysis purposes.  

3.12. Data storage 

The data was collected and directly entered into an excel sheet. The data were stored in a 

password-encrypted format. The privacy and confidentiality of the participants were strictly 

maintained.  

3.13. Data analysis and statistical methods 

 The analysis was done using SPSS version 25. The data analysis included descriptive analysis 

for baseline characteristics. The baseline characteristics assessed were sociodemographic 

characteristics- age, educational qualification, marital status, work status and number of people 

living in the household, socio-economic factors like total expenditure, medical expenditure, 

disease-related factors like the type of heart failure, duration of heart failure. In the descriptive 

statistics, the mean and standard deviation were computed for age. Frequencies with 

percentages were calculated for categorical variables and binary variables, which were 

stratified for men and women. The factors associated with adherence to guideline-directed 

medical therapy were explored using bivariate and multivariate analysis. A Chi-square test was 
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used to compare proportions of adherent and non-adherent to guideline-directed treatment. In 

the bivariate, odds ratios with 95 per cent confidence intervals were calculated. A p value of 

less than 0.05 was considered to be statistically significant for all analysis. Predictor variables 

that were statistically significant with the outcome variables in the bivariate analysis were used 

for multivariate analysis and an adjusted odds ratio was calculated. Binary logistic regression 

was done for those variables with a p value of less than 0.10.  

3.14 Expected outcomes 

 The overall adherence to guideline-directed treatment and the factors associated with 

guideline-directed treatment among heart failure patients were identified at the end of the 

study.  

3.15 Ethical considerations 

The ethical clearance was obtained from the Institutional Ethics Committee (IEC) of Sree 

Chitra Tirunal Institute of Medical Sciences and Technology, Thiruvananthapuram, Kerala, 

before the commencement of the study (SCT/IEC/1577/NOVEMBER/2020). Before the data 

collection, permission was obtained from the Nodal office and the participating centers of the 

NHFR in Kerala. Verbal informed consent was obtained from all the participants who were 

willing to participate in the present study. During the data collection time, some of the 

participants were non-adherent and appropriate counselling was provided to them about the 

importance of adherence.  

3.16 Dissemination of results 

The conclusions emerging from the study will be used for further action or implementation of 

new actions and policy changes. The study will be published in any of the scientific journals. 
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CHAPTER 4 

RESULTS 

This chapter briefly describes the outcome of data analysis in concordance with the study 

objectives. The survey started on 1 January 2021 and was completed on 28 February 2021. I 

recruited 511 participants with heart failure. 

4.1: Summary of telephonic interview 

Table 4.1 describes the summary of the telephonic interview. The total number of patients in 

the NHFR was 1395. 

Table 4.1: Summary of telephonic interview 

 

   

 

 

 

 

 

 

4.2 Socio-demographic characteristics 

The socio-demographic characteristics of the 511 heart failure patients stratified by sex are 

shown in Table 4.2. The mean age of the participants was 62.8(12.2) years. The mean age of 

men was 62.0(11.8) years and that of females was 64.5(13) years. Out of the total participants, 

68% were males. Seven out of ten of the subjects (70%) belonged to the 51-75 age group. Two-

Response Count of Response 

Participated 511 

Not connected  467 

Died 183 

Wrong Number 140 

Not willing 40 

Abroad /out of state 36 

Repeat entry 14 

Drugs stopped 4 

Total 1395 
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fifths of the study participants (40%) have completed the education of high school or above. 

Nearly two of five participants (38%) were unemployed and one of five (21%) were 

homemakers. More than three fourths (78%) were married. More than half (64%) of the 

participants have four or more family members in their household. 

Table 4.2: Socio-demographic characteristics (segregated by sex) 

Variables Total(N=511) Men(N=348) Women(N=163) 

Age in Years, Mean (SD) 62.81(12.2) 62.0(11.8) 64.5(13) 

Age group, n (%) 

   
25-50 76(14.9) 57(16.4) 19(11.7) 

51-75 358(70.1) 244(70.1) 114(69.9) 

76-95 77(15.1) 47(13.5) 30(18.4) 

Educational Qualification, n(%) 

   
Less than primary school 37(7.2) 17(4.9) 20(12.3) 

Primary school completed 107(20.9) 68(19.5) 39(23.9) 

Secondary school completed 97(19.0) 72(20.7) 25(15.3) 

High school completed 203(39.7) 148(42.5) 55(33.7) 

College /University completed 54(10.6) 33(9.5) 21(12.9) 

Postgraduate degree 13(2.5) 10(2.9) 3(1.8) 

Work status, n(%) 

   
Government Employee 3(0.6) 2(0.6) 1(0.6) 

Skilled Worker 56(11.0) 54(15.5) 2(1.2) 

Unskilled /Manual Labourer 43(8.4) 39(11.2) 4(2.5) 

Home maker 106(20.7) 0 106(65.0) 

Unemployed 194(38.0) 160(46.0) 34(20.9) 
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Variables Total(N=511) Men(N=348) Women(N=163) 

Others* 109(21.3) 93(26.7) 16(9.8) 

Marital Status, n (%) 

   
Not Married 13(2.5) 9(2.6) 4(2.5) 

Married 396(77.5) 307(88.2) 89(54.6) 

Widowed 98(19.2) 29(8.3) 69(42.3) 

Divorced 2(0.4) 1(0.3) 1(0.6) 

Separated 0 0 0 

others 2(0.4) 2(0.6) 0 

Number of people in the household, n(%) 

1-3 members 181(35.4) 134(38.5) 47(28.8) 

4-5 members 217(42.5) 144(41.4) 73(44.8) 

6-13 members 110(21.5) 68(19.5) 42(25.8) 

Others*-Retired, Priest, business 

4.3: Socio-economic factors 

 Table 4.2 shows the socio-economic factors of the study participants. Two out of five participants 

(41%) have their household expenditure less than Rs 15,000/month. One in twenty of the study 

participants (94%) spent more than Rs 15,000/month on medical expenses. One in fifty of the 

participants was getting free medication. One in twenty of the study participants had insurance to 

buy medications.   

Table 4.3: Socio-economic factors  
  

Variables Total(N=511) Men(N=348) Women(N=163) 

Total household Expenditure, n(%) 

   
upto 15000 211(41.3) 151(43.4) 60(36.8) 

15001-30000 83(16.2) 65(18.7) 18(11.0) 
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Variables Total(N=511) Men(N=348) Women(N=163) 

30001-45000 13(2.5) 7(2.0) 6(3.7) 

45001-60000 8(1.6) 8(2.3) 0 

Don’t know 104(20.4) 74(21.3) 30(18.4) 

Not calculated 69(13.5) 31(8.9) 38(23.3) 

Refused 23(4.5) 12(3.4) 11(6.7) 

Medical expenditure, n(%) 

    
Not buying 9(1.8) 6(1.7) 3(1.9) 

Free 9(1.8) 3(0.9) 6(3.9) 

<15000 471(94.4) 327(95.1) 144(92.9) 

15000-30000 22(4.3) 12(3.4) 10(6.1) 

Insurance to buy medication, n(%) 

   
Yes 26(5.1) 16(4.6) 10(6.1) 

No 485(94.9) 332(95.4) 153(93.9) 

 

4.4. Disease-related factors 

Two-thirds of the patients (67%) were with type 1 heart failure. Half of the participants’ (51%) 

duration of heart failure was less than two years. 

Table 4.4: Disease-related factors  

Variables Total(N=511) Men(N=348) Women(N=163) 

Type of heart failure, n (%)    

Type1(HFrEF) 342(66.9) 236(67.8) 106(65.0) 

Type2(HFmrEF) 90(17.6) 58(16.7) 32(19.6) 

Type3(HFpEF) 75(14.7) 52(14.9) 23(14.1) 
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4.6. Comorbidities 

 

Table 4.6 explains the comorbidities. Hypertension and diabetes mellitus were prevalent in 

56% and 60% respectively. The other comorbidities reported in the study population were atrial 

arrhythmia (2%), hypothyroidism (5.5%), hyperthyroidism (1.6%), stroke (4.7%), chronic 

obstructive pulmonary disease (9.2%), chronic kidney disease (14.5%), anaemia (3.7%), 

chemotherapy or drugs or radiation (0.8%), other risk factors like dyslipidaemia, asthma, post-

Variables Total(N=511) Men(N=348) Women(N=163) 

Type4(Isolated right HF) 4(0.8) 2(0.6) 2(0.6) 

Duration of heart failure, n (%) 

   
less than 2 Years 261(51.1) 175(50.3) 86(52.8) 

More than 2 years 250(48.9) 173(49.7) 77(47.2) 

4.5. Behavioural risk factors 

Table 4.5 describes the substance use among the participants. Approximately 21% were tobacco 

users and 19% were alcoholic. Tobacco and alcohol use among men was 31% and 27% respectively. 

Table 4.5. Behavioural risk factors  

 
Variables Total(N=511) Men(N=348) Women(N=163) 

Tobacco Use    

Yes 109(21.3) 108(31.0) 1(0.6) 

No 402(78.7) 240(69.0) 162(99.4) 

Alcohol use 

   
Yes 97(19.0) 95(27.3) 2(1.2) 

No 414(81.0) 253(72.7) 161(98.8) 
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polio paralysis, cardiomyopathy-(6.5%). About 5% of the participants were with no risk 

factors. 

Table 4.6: Comorbidities  
   

Variables Total(N=511) Men(N=348) Women(N=163) 

Hypertension,n(%) 

   
Yes 287(56.2) 183(52.6) 104(63.8) 

No 224(43.8) 165(47.4) 59(36.2) 

Diabetes mellitus,n(%) 

   
Yes 304(59.5) 205(58.9) 99(60.7) 

No 207(40.5) 143(41.1) 64(39.4) 

Atrial arrhythmia,n(%) 

   
Yes 10(2.0) 7(2.0) 3(1.8) 

No 501(98.0) 341(98.0) 160(98.2) 

Hypothyroidism,n(%) 

   
Yes 28(5.5) 11(3.2) 17(10.4) 

No 483(94.5) 337(96.8) 146(89.6) 

Hyperthyroidism,n(%) 

   
Yes 8(1.6) 5(1.4) 3(1.8) 

No 503(98.4) 343(98.6) 160(98.2) 

Stroke or TIA,n(%) 

   
Yes 24(4.7) 17(4.9) 7(4.3) 

No 487(95.3) 331(95.1) 156(95.7) 

COPD,n(%) 

   
Yes 47(9.2) 29(8.3) 18(11.0) 
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Variables Total(N=511) Men(N=348) Women(N=163) 

No 464(90.8) 319(91.7) 145(89.0) 

CKD,n(%) 

   
Yes 74(14.5) 54(15.5) 20(12.3) 

No 437(85.5) 294(84.5) 143(87.7) 

Anaemia,n(%) 

   
Yes 19(3.7) 4(1.1) 15(9.2) 

No 492(96.3) 344(98.9) 148(90.8) 

Chemotherapy or drugs or radiation,n(%) 

Yes 4(0.8) 1(0.3) 3(1.8) 

No 507(99.2) 347(99.7) 160(98.2) 

Risk factor none,n(%) 

   
Yes 27(5.3) 16(4.6) 11(6.7) 

No 484(94.7) 332(95.4) 152(93.3) 

Risk factors others,n(%) 

   
Yes 33(6.5) 19(5.5) 14(8.6) 

No 478(93.5) 329(94.5) 149(91.4) 

 

4.7: Reasons for medication non -adherence 

Table 4.7 explains medication adherence level among heart failure patients. About 33% reported 

that they forget to take medication and 24% were careless in taking heart failure medication. Out of 

the total participants,19% stopped taking medicines when they feel better and 5% stopped when 

they feel worse. 
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Table 4.7: Reasons for medication non-adherence 

 

Variables Total(N=511) Men(N=348) Women(N=163) 

Ever forget to take medicines, n (%)    

Yes 171(33.5) 123(35.3) 48(29.4) 

No 340(66.5) 225(64.7) 115(70.6) 

Ever careless about taking medicines, n (%) 

  
Yes 121(23.7) 78(22.4) 43(26.4%) 

No 390(76.3) 270(77.6) 120(73.6) 

Stop taking medicines when feeling better, n (%) 

  
Yes 97(19.0) 67(19.3) 30(18.4) 

No 414(81.0) 281(80.7) 133(81.6) 

Stop taking medicines if you feel worse, n (%) 

Yes 24(4.7) 16(4.6) 8(4.9) 

No 487(95.3) 332(95.4) 155(95.1) 

*Percentage does not match -multiple responses 

 

4.8: Guideline directed medication therapy (GDMT) 

Table 4.8 shows the details of guideline directed medication therapy. The participants were 

prescribed with beta-blockers (76%), aldosterone blocker (70%), ACEI/ARB (31%) and ARNI 

(3.7%). 
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Table 4.8: Medications -GDMT  

 
Variables Total(N=511) Men(N=348) Women(N=168) 

Beta-blocker, n (%) 388(75.9) 266(76.4) 122(74.8) 

ACEI/ARB, n (%) 160(31.3) 103(29.6) 57(34.96) 

Aldosterone blocker, n (%) 358(70.1) 246(70.7) 112(68.7) 

ARNI, n (%) 19(3.7) 12(3.4) 7(4.3) 

*Percentages do not match- multiple responses 

Figure 4.8:  Guideline-directed medication therapy 
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4.8.1 Reasons for not prescribing various GDMT  

The main reasons for not prescribing beta-blockers were chronic kidney disease (CKD), 

chronic obstructive pulmonary disease (COPD) and bradycardia. Other reasons were severe 

aortic stenosis(AS) or aortic stenosis, mitral regurgitation(MR), severe mitral stenosis(MS), 

acute heart failure, bronchial asthma, severe aortic regurgitation(AR), not clinically indicated, 

left bundle branch block(LBBB), pulmonary edema, renal failure, angina, low potassium level, 

low blood pressure, low heart rate, increased blood pressure, pneumonia and transient 

hypotension, prolonged QT interval, atrial fibrillation with rapid ventricular response and is on 

cordarone, lower respiratory tract infection, increased PR interval, on cordarone, bradycardia, 

intermittent  congenital heart block/congenital heart block, right bundle branch block(RBBB), 

diarrhoea, reactive airway disease, first degree atrio-ventricular block, occasional hypotension. 

The main reason for not prescribing angiotensin converting enzyme inhibitors or angiotensin 

receptor blockers (ACEI/ARB) was chronic kidney disease (CKD), chronic obstructive 

pulmonary disease (COPD) and for some of them it was not clinically indicated. 

Other reasons were acute kidney injury, acute heart failure, accelerated hypertension, 

congenital heart block, cough, comparable medication, elevated potassium, hypokinesia, lower 

respiratory tract infection, low blood pressure, on dilzem, pneumonia, pulmonary edema, 

reduced glomerular filtration rate, severe aortic stenosis (AS), severe mitral stenosis (MS), 

single kidney, ventricular tachycardia. 

The main reason for not prescribing aldosterone blocker was hyperkalaemia and chronic kidney 

disease.  

Other reasons were atrial fibrillation, acute kidney injury, coronary artery disease, chronic 

obstructive pulmonary disease, dyselectrolytemia, hyperkalaemia, fluctuating potassium, 
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hypokinesia, not clinically indicated, on comparable medication, pulmonary edema, renal 

dysfunction, renal failure, severe mitral stenosis, single kidney. 

4.9: Prevalence of medication adherence among heart failure patients 

Among the total 511 participants,49% were adherent to guideline-directed medical therapy. 

The prevalence of medication adherence was higher among females (51%). 

Table 4.9: Medication adherence to GDMT  

 

Variables Total(N=511) 

Men 

(N=348) 

Women 

(N=163) 

Non adherence to GDMT, n (%) 261(51.1) 181(52.0) 80(49.1) 

Adherence to GDMT, n (%) 250(48.9) 167(48.0) 83(50.9) 

 

Figure 4.9: Medication adherence to GDMT 

 

4.10: Self-efficacy for appropriate medication use  

Table 4.10 shows the self-efficacy for appropriate medication use. Over two thirds (65%) had 

a self-efficacy score of more than 40.  

46

47

48

49

50

51

52

53

Non adherence to GDMT Adherence to GDMT

Medication adherence  to GDMT

Total Men Women



 

31 
 

Table 4.10: Self-efficacy for appropriate medication use 

Variables Total(N=511) Men(N=348) Women(N=163) 

 

Less than score 40*, n (%) 178(34.8) 113(32.5) 65(39.9) 

More than score 40**, (n%) 333(65.2) 235(67.5) 98(60.1) 

Less than score 40*- score14-39, More than 40**-Score 40-42 

4.11: Patient-reported outcomes 

Table 4.11 describes patient-reported outcomes, which include the overall self-rated health and 

self-rated mental health. Nearly half of the participants (46%) reported that they had moderate 

health and two fifths (40%) have rated their mental health as good.  

Table 4.11: Patient-reported outcomes  

Variables Total (N=511) Men(N=348) Women(N=163) 

Overall self-rated health    

Very Good 41(8.0) 30(8.6) 11(6.7) 

Good 166(32.5) 117(33.6) 49(30.1) 

Moderate 233(45.6) 153(44.0) 80(49.1) 

Bad 59(11.5) 42(12.1) 17(10.4) 

Very Bad 12(2.3) 6(1.7) 6(3.7) 

Self-rated mental health    

Very Good 124(24.3) 88(25.3) 36(22.1) 

Good 204(39.9) 142(40.8) 62(38.0) 

Moderate 139(27.2) 91(26.1) 48(29.4) 

Bad 36(7.0) 21(6.0) 15(9.2) 

Very Bad 8(1.6) 6(1.7) 2(1.2) 
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4.12: Multimorbidity treatment burden 

Table 4.12 explains the treatment burden among heart failure patients. Nearly three fourths of 

the patients (68%) reported medium treatment burden. 

Table 4.12: Multimorbidity treatment burden 

Variables Total (N=511) Men(N=348) Women(N=163) 

Low Burden*, n (%) 92(18.0) 64(18.4) 28(17.2) 

Medium Burden**, n (%) 349(68.3) 236(67.8) 113(69.3) 

High Burden***, n (%) 70(13.7) 48(13.8) 22(13.5) 

         Low Burden*- <10, Medium Burden**- 11-21, High Burden***- >= 22 

4.13: Factors associated with adherence to guideline-directed medical therapy: Bivariate 

analysis 

 In the bivariate analysis, I conducted Chi-square tests to explore the factors associated with 

adherence. The adherence was considered as the outcome variable. Tables 4.13 shows the 

socio-demographic factors associated with adherence to guideline-directed medical therapy. 

As age increased, the adherence level also increased. The highest adherence was reported 

among individuals in the age group 76-95 years. Females in general were more adherent than 

males. Age and medical expenditure showed an association with adherence to guideline-

directed medical therapy with a p value of 0.015 and 0.013 respectively.  Other factors like 

gender, education, work status, marital status, total members in the household, total household 

expenditure, type of heart failure and duration of heart failure did not show any association 

with adherence. 
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Table 4.13: Bivariate analysis 

Variables 

Non-Adherent 

(N=261) 

Adherent 

(N=250) p value 

Age group, n (%) 

   
25-50 49(64.5) 27(35.5) 0.015* 

51-75 180(50.3) 178(49.7) 

 
76-95 32(41.6) 45(58.4) 

 
Gender, n (%) 

   
Male 181(52.0) 167(48.0) 0.569 

Female 80(49.1) 83(50.9) 

 
Education, n (%) 

  

0.970 

Less than primary school 19(51.4) 18(48.6) 

 
Secondary school completed 104(51.0) 100(49.0) 

 
High school completed 102(50.2) 101(49.8) 

 
University completed /Postgraduate degree 36(53.7) 31(46.3) 

 
Work Status, n (%) 

  

0.428 

Skilled worker 33(55.9) 26(44.1) 

 
Unskilled /Manual Labourer 25(58.1) 18(41.9) 

 
Homemaker 56(52.8) 50(47.2) 

 
Unemployed 89(45.9) 105(54.1) 

 
Others 58(53.2) 51(46.8) 

 
Marital Status, n(%) 

  

0.201 

Single 64(56.6) 49(43.4) 

 
Married 197(49.5) 201(50.5) 
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Variables 

Non-Adherent 

(N=261) 

Adherent 

(N=250) p value 

Total people live in the household, n(%) 

  

0.212 

1-3 members 87(48.1) 94(51.9) 

 
4-5 members 117(53.9) 100(46.1) 

 
6-13 members 57(51.8) 53(48.2) 

 
Refused 0 3(100) 

 
Total household expenditure, n(%) 

  

0.909 

upto 30000 149(50.7) 145(49.3) 

 
30000-60000 10(47.6) 11(52.4) 

 
Don't know/not calculated/Refused 102(52.0) 94(48.0) 

 
Medical expenditure, n(%) 

  

0.013* 

Not buying 9(100) 0 

 
Free 3(33.3) 6(66.7) 

 
<15000 238(50.5) 233(49.5) 

 
15000-30000 11(50.0) 11(50.0) 

 
Type of heart failure, n(%) 

  

0.203 

Type1 185(54.1) 157(45.9) 

 
Type2 43(47.8) 47(52.2) 

 
Type3 31(41.3) 44(58.7) 

 
Type4 2(50.0) 2(50.0) 

 
Duration of heart failure, n(%) 

 

                                0.426 

less than 2 Years  138(52.9) 123(47.1) 

 
More than 2 years 123(49.2) 127(50.8) 
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4.14: Behavioural risk factors and adherence 

Table 4.14 explains the behavioural risk factors and adherence. Three fifths of the participants who 

used tobacco (62%) and alcohol (60%) were less adherent to guideline-directed medical therapy. 

Table 4.14: Behavioural Risk Factors and adherence 

 

Variables 

Non-Adherent 

(N=261) 

Adherent 

(N=250) p value 

Tobacco, n (%)  

   
Yes 68(62.4) 41(37.6) 0.009* 

No 193(48.0) 209(52.0) 

 
Alcohol use, n (%) 

   
Yes 58(59.8) 39(40.2) 0.071** 

No 203(49.0) 211(51.0) 

 
*p<0.05, **p<0.10 

4.15: Comorbidities and adherence 

Table 4.15 explains the comorbidities and adherence. Diabetes mellitus and COPD had shown an 

association with adherence with a p value of 0.007 and 0.021 respectively. 

Table 4.15: Comorbidities and adherence  

 

Variables 

Non- adherent 

(N=261) 

Adherent 

(N=250) p value 

Hypertension, n (%) 

   
Yes 146(50.9) 141(49.1) 0.929 

No 115(51.3) 109(48.7) 
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Variables 

Non- adherent 

(N=261) 

Adherent 

(N=250) p value 

Diabetes mellitus, n (%) 

  

0.007* 

Yes 140(46.1) 164(53.9) 

 
No 121(58.5) 86(41.5) 

 
Atrial arrhythmia, n (%) 

  

0.537 

Yes 4(40.0) 6(60.0) 

 
No 257(51.3) 244(48.7) 

 
Hypothyroidism, n (%) 

  

0.244 

Yes 11(39.3) 17(60.7) 

 
No 250(51.8) 233(48.2)  

Hyperthyroidism, n (%)   0.168 

Yes 2(25.0) 6(75.0) 

 
No 259(51.5)) 244(48.5) 

 
Stroke or TIA, n (%) 

  

0.534 

Yes 14(58.3) 10(41.7) 

 
No 247(50.7) 240(49.3) 

 
COPD, n (%) 

  

0.021* 

Yes 16(34.0) 31(66.0) 

 
No 245(52.8) 219(47.2) 

 
CKD ,n(%) 

  

0.900 

Yes 37(50.0) 37(50.0) 

 
No 224(51.3) 213(48.7) 
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Variables 

Non- adherent 

(N=261) 

Adherent 

(N=250) p value 

Anaemia, n (%)   0.488 

Yes 8(42.1) 11(57.9) 

 
No 253(51.4) 239(48.6) 

 
Chemotherapy or drugs or radiation, n (%)                                                                       0.057** 

Yes 0 4(100) 

 
No 261(51.5)) 246(48.5) 

 
Risk factor none, n (%) 

  

0.433 

Yes 16(59.3) 11(40.7) 

 
No 245(50.6) 239(49.4) 

 
Risk factors others, n(%) 

  

0.722 

Yes 18(54.5) 15(45.5) 

 
No 243(50.8) 235(49.2) 

 
* p value -<0.05, **p value-<0.10 

4.16: Self-efficacy for appropriate medication use and adherence 

Table 4.16 describes the self-efficacy for appropriate medication use among adherent. The study 

participants with a score more than 40 were three of five (64%). They were more adherent to 

guideline-directed medical therapy. This showed an association with adherence with a p value of 

<0.001. 
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Table 4.16: Self-efficacy for appropriate medication use and adherence 

 

Variables 

Non-adherent 

(N=261) 

Adherent 

(N=250) p value 

Less than 40*,n(%) 142(79.8) 36(20.2) <0.001 

More than 40**,n(%) 119(35.7) 214(64.3) 

 
Less than score 40*- score14-39, More than 40**-Score 40-42, p value - Chi-square tests 

4.17: Patient-reported outcome and adherence 

Table 4.17 explains patient-reported outcome and adherence. The overall self-rated health and self-

rated mental health not showed any significant association with adherence. 

Table 4.17: Patient-reported outcome and adherence 

Variables 

Non-Adherent 

(N=261) 

Adherent 

(N=250) p value 

Overall self-rated health 

  

0.557 

Very Good 21(51.2) 20(48.8) 

 
Good 82(49.4) 84(50.6) 

 
Moderate 118(50.6) 115(49.4) 

 
Bad 31(52.5) 28(47.5) 

 
Very Bad 9(75.0) 3(25.0) 

 
Self-rated mental health 

  

0.679 

Very Good 62(50.0) 62(50.0) 

 
Good 101(49.5) 103(50.5) 

 
Moderate 78(56.1) 61(43.9) 

 
Bad 16(44.4) 20(55.6) 

 
Very Bad 4(50.0) 4(50.0) 
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4.18. Multimorbidity treatment burden and adherence 

Table 4.18 explains the association of multimorbidity treatment burden and adherence to 

guideline-directed medical therapy.  Three fifths (59%) of the respondents among the adherent 

group reported a low treatment burden while only two fifths (41%) in the non-adherent group 

reported the same. Meanwhile the high treatment burden among the non-adherent group were 

63% whereas only 37% from the adherent group reported high treatment burden. 

Table 4.18: Multimorbidity treatment burden and adherence 

Variables 

Non-Adherent 

(N=261) 

Adherent 

(N=250) 

p 

value 

Low Burden*,n(%) 38(41.3) 54(58.7) 0.025 

Medium Burden**,n(%) 179(51.3) 170(48.7) 

 
High Burden***,n(%) 44(62.9) 26(37.1) 

 
Low Burden*-score <10, Medium Burden**- score 11-21, High Burden***- score >= 22 

4.19: Factors associated with adherence:  Multivariate analysis 

The study participants in the age group 76-95 were 2.6 times (Adjusted OR:2.6,95%CI: 1.1-

3.0) more adherent to medications as compared to those in the age group 25-50 years. Tobacco 

users were 40% (Adjusted OR:0.5,95%CI:0.3-0.9) less likely to be adherent to guideline 

directed medical therapy when compared with those who don’t use tobacco. Those who are 

diabetic were 1.7 times (Adjusted OR:1.7,95%CI:1.1-2.5) more likely adherent to GDMT than 

their counterparts and those with COPD were 2.8 times (Adjusted OR:2.8,95%CI:1.3-5.8) 

more likely to adherent to GDMT than those who do not have COPD. The study participants 

with self-efficacy score more than 40 were 7.6 times (Adjusted OR:7.6,95%CI:4.8-12.1) more 

likely to be adherent to guideline-directed medical therapy than those with self-efficacy score 

less than 40.  
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Table 4.19: Results of multivariate analysis-Factors associated with adherence to GDMT 

Variables 

Un-adjusted OR 

 (95% CI) p value 

Adjusted OR 

(95% CI) p value 

Age group 

    
25-50 Reference 

 

Reference 

 
51-75 1.8(1.1-3.0) 0.026** 1.5(0.8-2.7) 0.173 

76-95 2.6(1.3-4.9) 0.005** 2.6(1.2-5.6) 0.016** 

Gender 

    
Males  Reference 

 

Reference 

 
Females 1.1(0.8-1.6) 0.537 1.0(0.6-1.5) 0.88 

Behavioural risk factors 

Tobacco     

No Reference 

 

Reference 

 
Yes 0.6(0.4-0.9) 0.008** 0.5(0.3-0.9) 0.029** 

Alcohol Use 

No Reference 

 

Reference 

 
Yes 0.6(0.4-1.0) 0.057*** 0.7(0.4-1.2) 0.236 

Comorbidities 

DM 

    
No Reference 

 

Reference 

 
Yes 1.6(1.2-2.4) 0.006** 1.7(1.1-2.5) 0.015** 

COPD 

    
No Reference 

 

Reference 
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Variables 

Un-adjusted OR 

 (95% CI) p value 

Adjusted OR 

(95% CI) p value 

Yes 2.2(1.2-4.1) 0.016** 2.8(1.3-5.8) 0.006** 

Self-efficacy for appropriate medication use 

Less than score 40a Reference  Reference  

More than score 40b 7.1(4.6-10.9)                      <0.001* 7.6(4.8-12.1) <0.001* 

Multimorbidity treatment burden 

Low Burden* Reference 

 

Reference 

 
Medium Burden** 0.7(0.4-1.1) 0.089*** 0.9(0.5-1.5) 0.631 

High Burden*** 0.4(0.2-0.8) 0.007** 0.8(0.4-1.7) 0.633 

OR-Odds ratio, CI-Confidence interval, *- p value <0.001, **- p value <0.05, ***- p value <0.10, Less than score 

40a -Score 14-39, More than 40b -score 40-42, Low Burden*- <10, Medium Burden**- 11-21, High Burden***- 

>= 22 
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CHAPTER 5 

DISCUSSION 

5.1. Summary of the key findings 

The present study aimed to assess the medication adherence to guideline-directed medical 

therapy and the factors associated with adherence to guideline-directed medical therapy among 

heart failure patients more than or equal to 18 years of age. Out of the total 511 heart failure 

patients, 49 % were adherent to guideline-directed medical therapy using Morisky Green 

Levine Medication Adherence Scale (MGLS). Medication adherence to guideline-directed 

medical therapy was higher among females (51%) than males. The main reason for medication 

non adherence were forgetfulness and carelessness,34% and 24% respectively. Of the total 

participants, 76% were prescribed with beta-blocker, angiotensin converting enzyme inhibitor 

were prescribed for 31%, aldosterone blockers were administered for 70% and 4% with ARNI.  

The factors associated with adherence to guideline-directed medical therapy were age, medical 

expenditure, comorbidities like diabetes mellitus and COPD. The study participants with self-

efficacy score more than 40 were more adherent to guideline directed medical therapy, which 

used Self-Efficacy for Appropriate Medication use Scale. In the present study, the 

multimorbidity treatment burden was high (63%) among non-adherent group, which was 

measured using Multimorbidity Treatment Burden Questionnaire (MTBQ).  

 In my study, only half of the study population was adherent to guideline-directed medical 

therapy. A similar study revealed much higher level of adherence (64.9%) to prescribed 

medications, which used Morisky Green Levine Medication Adherence Scale (MGLS) for 

measuring adherence level (Getahun et al., 2019). In general, the average adherence to long-

term therapy for chronic diseases is 50% based on the WHO estimates(Sabaté & World Health 

Organization, 2003). Another study done by Lee et al documented 78 percent adherence to 

therapies among heart failure patients in the US (Lee et al., 2015). Further, Kapoor et al found 
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medication non-compliance of 16% among heart failure patients (Kapoor John R. et al., 2016). 

Another study done among chronic heart failure patients in Oromia region, Ethiopia, which 

used Morisky 4 item scale, documented 66.8% adherence to medications (Getahun et al., 2019). 

Hence, the adherence level in the present study is relatively low as compared to other studies. 

The present study reported 34 percent of forgetfulness to take medications. However, based on 

Agarwal et al study, 60 percent of the heart failure patients sometimes forget to take their 

medication and 27% reported intentional nonadherence (Agarwal et al., 2019). 

My study revealed that 76 percent of the study population took beta blockers. Further, 31 

percent took angiotensin converting enzyme inhibitor or angiotensin receptor blocker 

(ACEI/ARB), and 70 percent took aldosterone blockers. However, ARNI use was prevalent in 

only 4 percent of the study population. In my study, more than two-third of the study population 

belonged to heart failure with reduced ejection fraction category whereas in the Pinnacle India 

Quality Initiative Programme (PIQIP) registry, only 21% of the participants belonged to heart 

failure with reduced ejection fraction. The prescription of guideline-directed medication 

therapies continues to be underused in India even though strong scientific evidence that beta 

blockers, angiotensin converting enzyme inhibitors or angiotensin receptor blockers and 

mineralocorticoid receptor antagonists reduce hospitalisations and mortality in heart failure 

patients (Pokharel et al., 2016). The Pinnacle India Quality Initiative Programme (PIQIP) 

registry reported 33.5% adherence to ACEI/ARB, and 34.9% adherence to beta-blockers.  

However, both classes of medications were taken only in 29.6% of the patients with heart 

failure with reduced ejection fraction (Pokharel et al., 2016). In another hospital-based registry 

from Kerala, evidence-based medical therapy was used in 19% and 25% of patients with left 

ventricular systolic dysfunction during hospital admission and at hospital discharge, 

respectively (Harikrishnan et al., 2017). 
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My study showed that the older population were more adherent to guideline directed medical 

therapy than the younger population. The WHO’s five dimensions of the Medication 

Adherence model, explains age as a potential determinant of adherence to medications(Sabaté 

& World Health Organization, 2003) . Similarly, a study done in US found that medication 

non-adherence was more among the younger population (Ambardekar et al., 2009). Another 

study showed patient in the age group 57-64 exhibited the highest non-adherence to angiotensin 

converting enzyme inhibitors (Krueger et al., 2015). Non-adherent heart failure patients when 

compared to adherent were more likely to be men, younger and more likely to have diabetes 

(Lee et al., 2015), which is consistent with data from my study. In a systematic review of 17 

studies with more than 160,000 patients, older age was associated with adequate adherence to 

medical therapy in patients with heart failure (Krueger et al., 2015). The focus on elderly 

patients with polypharmacy or cognitive problems is recommended, while it is also important 

to target on younger population and devise strategies for them to improve overall adherence to 

guideline directed medications.  

I showed that the use of tobacco and alcohol are associated with adherence. Similarly, another 

study showed higher levels of compliance (>90%) among those with smoking and alcohol after 

cessation. (Evangelista, Berg & Dracup, 2001). Further, those who were adherent were more 

likely to have more comorbidities and less likely to smoke in another study conducted in the 

US (Lee et al., 2015). Comorbidity is extremely common in patients with heart failure, which 

adds complexity to the medication regimen required for patients. In general, the presence of 

comorbidities may increase the number of medications, drug interactions and side effects. 

(Mastromarino et al., 2014). Another study conducted in the US among heart failure patients 

also showed an association with comorbidities and adherence to medication (Dickson, Knafl 

& Riegel, 2015). 

The present study found an association of medical expenditure and medication adherence. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/nicotine-withdrawal
https://www.sciencedirect.com/topics/medicine-and-dentistry/nicotine-withdrawal
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4503510/#R35
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Similarly, a qualitative study conducted in Kerala among heart failure patients described cost 

as one of the reasons for medication non-adherence (Agarwal et al., 2019). 

In my study, non-adherent patients did not differ from adherent patients in health insurance, 

educational status, marital status, indicating that financial and societal factors are not the sole 

players in medication non-adherence.  

Adherence to self-care behaviour was assessed in study conducted among heart failure patients 

in US and more than half of the study respondents reported good self-care behaviour (51.2%) 

(Lee et al., 2015). Further, self-care behaviour is positively associated with adherence to 

guideline directed medical therapy in heart failure patients in my study. Self-efficacy is critical 

for patients with heart failure to promote better medication adherence(Lamarche, Tejpal & 

Mangin, 2018a). Other studies demonstrated that patients with higher self-efficacy are more 

adherent to their prescribed medication(Martos-Méndez, 2015),  

In the present study, more than half of the study population reported low treatment burden. 

However, the multimorbidity treatment burden was high among those who were non-adherent 

to guideline-directed medication therapy. The treatment burden increases with increase in 

number and complexity of co-existing conditions (Friis et al., 2019). Those who perceive their 

treatment plans as more demanding are less likely to have adherence to treatment (Gallacher et 

al., 2011). 

5.2. Strength of the study 

The primary data collection was carried out by a single investigator thus eliminating the chance 

of any inter-observer bias. Validated scales were used to conduct the study. 

5.3. Limitations of the study 

The study was a cross-sectional survey and associations observed in this study do not establish 

causality. The present study was done by a telephonic interview. It was unable to assess the 

body language of the patients and at any time they could hang up the call. Since the sample 
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was collected from hospital- based registry, it won’t be a representative sample of the 

population. As it was a self-reported adherence level, the predictors reported in this study could 

be under reported or over reported and prone to recall and response bias. 

5.4. Conclusion 

 Medication non-adherence is a significant obstacle in heart failure management. The present 

study assesses the adherence to guideline-directed treatment and factors associated with 

adherence to guideline-directed treatment among heart failure patients. There were several 

factors associated with adherence like age, behavioural risk factors, comorbidities, self-

efficacy and multimorbidity treatment burden. Understanding the factors associated with 

adherence to guideline directed medication therapy may help plan proper interventions to 

improve the adherence among heart failure patients. Future research should continue to actually 

focus on better characterizing adherence in patients with heart failure, designing appropriate 

interventions that can effectively improve adherence in patients with heart failure, and 

integration of those interventions into clinical practice. 

5.5. Policy recommendations  

Targeted interventions to improve adherence to guideline-based medical therapy will reduce 

hospital readmissions. This may result in significant survival benefits in the relatively young 

heart failure patients in India. Quality improvement initiatives to improve adherence to 

guideline directed medical therapy in heart failure patients could yield significant public health 

benefits.  
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ANNEXURES 

Annexure 1: Information sheet English 

 

                                           Achutha Menon Centre for Health Science Studies  

                         Sree Chitra Tirunal Institute for Medical Sciences & Technology,  

                                            Thiruvananthapuram, Kerala-695011 

Factors associated with adherence to guideline-directed treatment among Heart 

Failure Patients in Kerala 

                                                INFORMATION SHEET 

  Namaskaram! I am Saritha S, currently pursuing Master of Public Health 

(MPH)course at Achutha Menon Centre for Health Science Studies, Sree Chitra 

Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram, Kerala. 

I am doing a study on “Factors associated with adherence to guideline-directed 

treatment among Heart Failure Patients in Kerala” as part of my coursework. 

Purpose of study: 

 The purpose of the research is to assess the adherence to guideline-directed treatment 

and the factors associated with adherence among Heart failure patients in Kerala. 

About the study: 

In this study, the survey will be conducted in six NHFR centres in Kerala. Total of 

700 Heart Failure patients will be interviewed through the phone. This study is being 

conducted by me as Principal Investigator (PI) under the supervision of Dr Jeemon P, 
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Assistant Professor at Achutha Menon Centre for Health Science Studies, Sree Chitra 

Tirunal Institute for Medical Sciences and Technology, Trivandrum. 

                What participation will be required from your side? 

 Participation involves answering some questions regarding your medication intake. 

If you agree to participate in the study, then I will interview you for about 20-30 

minutes. The information given by you will be documented. After the interview, you 

may be contacted again only if it is found that the information documented is either 

incomplete or any further clarification is needed.  

Benefits from the study:  

The study will not directly benefit you. There will be no incentive in any form for 

participating in the study. But the results of the study will be helpful in further research 

and policymaking which may benefit the society as a whole.  

Possible harms from the study:  

Some of the questions will be of a personal nature which may make you 

uncomfortable. In such a case, you are free to take time to answer or if you are not 

willing to answer, you can ask me to skip the question. If still, you are not willing to 

answer further, you will be free to terminate the interview without any obligation.  

Confidentiality of your data: 

 Whatever information you share will be kept highly confidential and will only be 

accessible to me and my supervisor. All the information that is being collected will be 

used solely for research. Your personal details will not be shared with anyone at any 

stage. The data other than your personal identifiers will be used for the analysis of the 

study. The results of the study will be published and presented in public forums. 
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Withdrawal from the study:  

Your participation in the study will be completely voluntary. You are free and have 

the right to withdraw during the interview at any time. There will be no penalty for 

withdrawal or not participating in the study. Is there any query or doubt you want to 

ask?  

I will try to clarify it to best of my ability.  

Name of the Principal Investigator: Saritha S 

Contact No. of Principal Investigator: 9527526499 

 If you have any doubt/query on the authentication of this study, you may contact the 

SCTIMST Institutional Ethics Committee Secretary - Dr Mala Ramanathan. 

 Contact No. –        0471-2524234  

                  Are you willing to participate in the study? - Yes / No 

.               • If yes – please give verbal consent/send an SMS 

                • If no – can you please tell the reason for not participating in the study 
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Annexure 2: Information sheet -Malayalam 

അച്യുതമേമ ോൻ സെൻറർ മ ോർ സെൽത്ത് െയൻസ് സ്റ്റഡീസ് 

ശ്രീച്ിശ്ത തിരു ോൾ ഇൻസ്റ്റിറ്റ്യൂട്ട്  മ ോർ സേഡിക്കൽ െയൻെസ് ആൻഡ് 

സെകമ ോളജി 

            തിരുവ ന്തപുരം, മേരളം 

മേരളത്തിൽ െോർട്ട് സ യിലിയർ മരോഗേുള്ളവരിൽ ച്ിേിത്സ േോർഗ്ഗ 

 ിർമേരങ്ങൾ പോലിക്കോ ുള്ള  ശ്പധോ േോരണങ്ങൾ 

                                            പഠ  വിവരണം 

 

  േസ്േോരം!  എൻസറ മപര് സരിത എസ്. ഞോൻ ശ്രീച്ിശ്ത തിരു ോൾ 

ഇൻസ്റ്റിറ്റ്യൂട്ട് സല അച്യുതമേമ ോൻ സെൻറർ മ ോർ സെൽത്ത് െയൻസ് 

സ്റ്റഡീസ്ൽ, സപോതുജ  ആമരോഗയത്തിൽ ബിരുദോ ന്തര ബിരുദത്തിന് 

പഠിക്കുന്നു. പഠ ത്തിൻസറ  ഭോഗേോയി ഞോൻ ഒരു ഗമവഷണം  െത്തുന്നു- 

മേരളത്തിൽ െോർട്ട് സ യിലിയർ മരോഗേുള്ളവരിൽ ച്ിേിത്സ േോർഗ്ഗ 

 ിർമേരങ്ങൾ പോലിക്കോ ുള്ള  ശ്പധോ േോരണങ്ങൾ. 

പഠ ത്തിൻസറ ലക്ഷ്യം  

  ഈ പഠ ം ലക്ഷ്യേോക്കുന്നത് െൃമശ്ദോഗം ബോധിച്ചവരിൽ ച്ിേിത്സ 

േോർഗ്ഗ ിർമേരങ്ങൾ എശ്തമത്തോളം േൃതയേോയി മരോഗേുള്ളവർക്ക് 
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പോലിക്കോൻ ആേുന്നു അതി ുള്ള ശ്പധോ  േോരണങ്ങൾ 

േസെത്തുേയോണ്. 

പഠ  വിവരണം  

 ഈ പഠ ത്തിൽ  എൻഎച്ച് എഫ് ആർ ന്സറ ഭോഗേോയ ആറ് 

ആരുപശ്തിേളിസല എഴുന്നൂമറോളം മരോഗിേസളയോണ് 

ഉൾസെെുത്തിയിട്ടുള്ളത് . ഇവരുസെ വിവരങ്ങൾ മ ോൺ േുമേ  

മരേരിക്കുന്നതോണ് .ഈ പഠ ം അച്യുതമേമ ോൻ സെൻറർ മ ോർ 

സെൽത്ത് െയൻസ് സ്റ്റഡീസ്സല അെിസ്റ്റൻറ് സശ്പോ െർ ആയ ശ്രീ 

മഡോകെർ ജീമേോൻ പിയുസെ     േീഴിൽ ശ്പേുേ ഗമവഷേ ആയിട്ടുള്ള 

െരിത എസ് എന്ന ഞോൻ ആണ്. 

ഈ പഠ ത്തിസല തോങ്കളുസെ പങ്കോളിത്തം 

  ഇതിമലക്കോയി തോങ്കൾക്ക് സച്മേെത് ഞോൻ മച്ോദിക്കുന്ന 

ആമരോഗയെംബന്ധേോയതും ആരുപശ്തി ൌേരയസത്ത േുറച്ചുള്ള  

മച്ോദയങ്ങൾക്ക് േറുപെി പറയുേ േോശ്തേോണ്. ഇതിന് തോങ്കൾക്ക് 

തോൽപരയം ആസണങ്കിൽ ഇത് പൂർത്തീേരിക്കോൻ അരേണിക്കൂമറോളം 

െേയം സച്ലവഴിമക്കെി വരും  തോങ്കസള തിരിച്ചറിയോൻ െെോയിക്കുന്ന 

മപരും മ ോൺ  മ്പറും മേൽവിലോെമേോ ഒന്നും തസന്ന െൂക്ഷ്ിക്കുന്നത് 

അലല. മച്ോദയങ്ങൾക്ക് തോങ്കൾ തരുന്ന ഉത്തരങ്ങൾ േോശ്തമേ ഗമവഷണ 

ആവരയങ്ങൾക്കോയി േോശ്തം െൂക്ഷ്ിക്കുേയുള്ളൂ. 
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 ഈ പഠ ം സേോെുള്ള മ ട്ടം 

 ഈ പഠ ത്തിൽ പങ്കോളിയോേുന്നത് സേോെ് തോങ്കൾക്ക് മ രിട്ട് ഒരു 

ശ്പമയോജ വും േിട്ടുന്നതലല .പഠ ത്തിൽ പസങ്കെുക്കുന്നതിന് ഒരു 

രീതിയിലും ഉള്ള െോമ്പത്തിേ െെോയം ലഭയേോേുേയിലല.  എന്നോൽ 

പഠ ത്തിന്സറ  ലങ്ങൾ േൂെുതൽ ഗമവഷണത്തി ും 

 യരൂപീേരണത്തി ും െെോയേേോേും, അത് െേൂെത്തിന് 

സേോത്തത്തിൽ ശ്പമയോജ ം സച്േും. 

ഈ പഠ ം സേോെുള്ള മദോഷം          

ച്ില മച്ോദയങ്ങൾ  ിങ്ങസള അെവസ്ഥരോക്കുന്ന വയക്തിപരേോയ 

െവഭോവേുള്ളതോയിരിക്കും. അത്തരസേോരു െോെച്രയത്തിൽ, ഉത്തരം 

 ൽേോൻ െേയസേെുക്കോൻ തോങ്കൾക്ക് െവോതശ്ന്തയേുെ് അസലലങ്കിൽ 

ഉത്തരം  ൽേോൻ  ിങ്ങൾ തേോറസലലങ്കിൽ, മച്ോദയം ഒഴിവോക്കോൻ 

എമന്നോട്  ആവരയസെെോം. എന്നിട്ടും, േൂെുതൽ ഉത്തരം  ൽേോൻ  ിങ്ങൾ 

തേോറസലലങ്കിൽ, ഒരു ബോധയതയുേിലലോസത അഭിേുേം അവെോ ിെിക്കോൻ 

 ിങ്ങൾക്ക് െവോതശ്ന്തയേുെ്. 

 

പഠ ത്തിന്സറ രെെയോത്മേത 

                   തോങ്കൾ തരുന്ന വിവരങ്ങൾ വളസര രെെയേോയി 

െൂക്ഷ്ിക്കുന്നതോണ്. എ ിക്കും എന്സറ െൂെർവവെർക്കും േോശ്തമേ  

സച്േോൻ േഴിയൂ. വിവരങ്ങൾ തീർത്തും പഠ ത്തിൻസറ 
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ആവരയങ്ങൾക്കോയി േോശ്തമേ ഉപമയോഗിക്കുേയുള്ളൂ. ഇതിൽ 

പസങ്കെുക്കുേ േൂലം തോങ്കൾക്ക് ഒരുവിധത്തിലും ബുദ്ധിേുട്ടുേൾ 

ഉെോവുേയുേിലല. മച്ോദയങ്ങൾക്ക് ഉത്തരം  ൽേോതിരിക്കോൻ തോങ്കൾക്ക് 

പൂർണ്ണെവോതശ്ന്തയേുെ്.  ിങ്ങളുസെ െവേോരയ വിരദോംരങ്ങൾ ഒരു 

ഘട്ടത്തിലും ആരുേോയും പങ്കുവയ്ക്ക്കുേയിലല.പഠ  വിവരങ്ങൾ 

ശ്പെിദ്ധീേരിക്കുന്നതോണ്. 

 

പഠ ത്തിൽ  ിന്ന് പിന്മോറുേ 

                   ഈ പഠ ത്തിൽ തോങ്കളുസെ പങ്കോളിത്തം തീർത്തും െവേ സ്സോസല  

ഉള്ളതോണ്   . ഈ പഠ ത്തിൽ  ിന്നും തോങ്കൾക്ക് എമെോൾ മവണസേങ്കിലും 

പിന്മറോവുന്നതോണ്.ഏസതങ്കിലും മച്ോദയങ്ങൾ തോങ്കസള 

അെവസ്ഥരോക്കുന്നു എന്നുസെങ്കിൽ ആ മച്ോദയങ്ങൾക്ക് ഉത്തരം 

 ൽേോതിരിക്കോൻ തോങ്കൾക്ക് പൂർണ്ണ െവോതശ്ന്തയേുെ്.  

      ഏസതങ്കിലും േോരയത്തിൽ െംരയേുസെങ്കിൽ മച്ോദിക്കോവുന്നതോണ്. 

ഭോവിയിൽ എസന്തങ്കിലും തരത്തിലുള്ള െംരയങ്ങൾ ഉസെങ്കിലും 

എമന്നോട് മച്ോദിക്കോവുന്നതോണ്.എന്നോൽ േഴിയുംവിധം വയക്തേോക്കി 

തരോൻ ശ്രേിക്കുന്നതോണ്. 

  ശ്പേുേ ഗമവഷേയുസെ മപര്: െരിത എസ് 

മ ോൺ  മ്പർ  : 9527526499                                                           
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                                     എൻസറ പഠ സത്തക്കുറിച്ച്  ിങ്ങൾക്ക് എസന്തങ്കിലും 

വിധത്തിലുള്ള െംരയങ്ങൾ ഉസെങ്കിൽ അത് ശ്രീച്ിശ്ത തിരു ോൾ 

ഇൻസ്റ്റിറ്റ്യൂട്ട് എത്തികസ് േമ്മിറ്റ്ിയുസെ സേമ്പർ സെശ്േട്ടറിമയോട്   

മച്ോദിക്കോവുന്നതോണ്  - മഡോകെർ   േോല രോേ ോഥൻ. 

മ ോൺ  മ്പർ: 0471-2524234  

പഠ ത്തിൽ പസങ്കെുക്കോൻ  ിങ്ങൾ തേോറോമണോ? – അസത/ അലല 

.  അസത എങ്കിൽ - ദയവോയി വോക്കോൽ/എസ്എംഎസ് േുമേ  

െമ്മതേറിയിക്കുേ.                 

. ഇസലലങ്കിൽ - പഠ ത്തിൽ പസങ്കെുക്കോത്തതിന്സറ േോരണം  
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Annexure 3: Informed consent:English 

Achutha Menon Centre for Health Science Studies 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Thiruvananthapuram, Kerala-695011 

Factors associated with adherence to guideline-directed treatment among Heart Failure Patients 

in Kerala 

 

                                                           INFORMED CONSENT 

                              I, have read/heard and understood all the information provided in the 

‘Information sheet’ and I have clarified all my doubts. By giving verbal consent I confirm my 

voluntary participation in this study. I agree to be contacted again if any missing information 

or further clarification is needed. I understand my right to withdraw from the interview anytime 

without any obligation. I also understand that my identity will not be revealed in any published 

or released information from this study.  

Consent obtained: Yes / No  

Type of consent: Verbal consent/SMS  

Place: 

 Date:  
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Annexure 4: Informed consent: Malayalam 

 

അച്യുതമേമ ോൻ സെൻറർ മ ോർ സെൽത്ത് െയൻസ് സ്റ്റഡീസ് 

ശ്രീച്ിശ്ത തിരു ോൾ ഇൻസ്റ്റിറ്റ്യൂട്ട്  മ ോർ സേഡിക്കൽ െയൻെസ് ആൻഡ് 

സെകമ ോളജി, തിരുവ ന്തപുരം, മേരളം-695011 

“മേരളത്തിൽ െോർട്ട് സ യിലിയർ മരോഗേുള്ളവരിൽ ച്ിേിത്സ േോർഗ്ഗ 

 ിർമേരങ്ങൾ പോലിക്കോ ുള്ള  ശ്പധോ േോരണങ്ങൾ” 

െമ്മതപശ്തം 

പഠ  വിവരണം േുഴുവ ോയി ഞോൻ വോയിച്ചു മേട്ടു േ സ്സിലോക്കി. ഈ 

പഠ ത്തിൻസറ ഉമേരവും എ ിക്ക് പഠ ത്തി ുള്ള പങ്കോളിത്തവും 

എമന്നോട് വിവരിച്ചിട്ടുെ് . വോക്കോലുള്ള െമ്മതം                   എ ിക്ക് ഈ 

പഠ ത്തിൽ പങ്കുമച്രോ ുള്ള പൂർണ െമ്മതം ആയി 

േണക്കോക്കുന്നു.ഏസതങ്കിലും രീതിയിലുള്ള വിരദീേരണം 

ആവരയേുസെങ്കിൽ ആസര ബന്ധസെെണസേന്ന് എന്ന് എ ിക്ക് 

വയക്തേോക്കി തന്നിട്ടുെ് . ഈ അഭിേുേത്തിന്സറ   ഏതു ഘട്ടത്തിലും 

എ ിക്ക് പിന്മോറോ ുള്ള പൂർണ്ണ െവോതശ്ന്തയം ഉെ് എന്ന് എ ിക്കറിയോം. 

ഞോൻ  തരുന്ന വിവരങ്ങൾ വളസര രെെയേോയി െൂക്ഷ്ിക്കുന്നതോണ് 

എന്ന് എ ിക്കറിയോം. വിവരങ്ങൾ തീർത്തും പഠ ത്തിൻസറ 

ആവരയങ്ങൾക്കോയി േോശ്തമേ ഉപമയോഗിക്കുേയുള്ളൂ എന്ന് 
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എ ിക്കറിയോം. ഈ പഠ ത്തിൽ പസങ്കെുക്കോൻ ഞോൻ  െമ്മതം    

മരേസെെുത്തുന്നു. 

െമ്മതപശ്തം ലഭിച്ചു: അസത /അലല  

ഏതുതരം െമ്മതപശ്തം : വോക്കോലുള്ള െമ്മതം / എസ്എംഎസ് േുമേ  

െമ്മതേറിയിക്കുേ.                 

സ്ഥലം : 

തീയതി :   
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Annexure 5: Interview schedule-English 

Achutha Menon Centre for Health Science Studies, 

Sree Chitra Tirunal Institute for Medical Sciences & Technology, 

Thiruvananthapuram, Kerala, 695011 

FACTORS ASSOCIATED WITH ADHERENCE TO GUIDELINE DIRECTED 

TREATMENT AMONG HEART FAILURE PATIENTS IN KERALA 

                                              INTERVIEW SCHEDULE 

 

                        All information obtained from this interview will remain confidential and will 

be used for research purposes only. Individual information will not be disclosed to anyone 

under any circumstances.  

  NHFR ID:                                    Serial Number:                        Date: --/--/2021 

Sl.No Question Response 

a General Information   

 

 

1 Verbal Consent obtained Yes 

No 

2 No. of visit (s)/phone call(s) made to complete interview  

b Demographic Information   

 

 

1 What is the highest level of education you have completed? 1. Less than primary 
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school    

2. Primary school 

completed 

3.Secondary school 

completed 

4.High school 

completed 

5.College/University 

completed 

6. Postgraduate 

degree 

7.Refused 

 

2 Which of the following best describes your main work 

status over the past 12 months? 

1.Government 

employee 

2.Skilled Labourer 

3.Unskilled/Manual 

Labourer 

4.Home maker                    

5.Unemployed  

6.Others 

7.Refused  

3 What is your current marital status? 1.Not Married 

 2. Married 
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3. Widowed 

 4. Divorced 

 5. Separated  

6. Others (specify--) 

4 How many people older than 18 years, including yourself, 

live in your household? 

Number of people - 

5 What is the total household expenditure in the past 

one month? 

 

Per week- 

Or per month- 

 6 What is the household expenditure for medical care 

in the past one month? 

 

Per week - 

Or per month- 

c Medication Adherence   

7 Do you ever forget to take your heart Failure 

medication? 

Yes 

No 

8 Are you careless at times about taking your Heart 

Failure medication? 

Yes 

No 

9 When you feel better, do you sometimes stop taking 

your Heart Failure medication? 

Yes 

No 

  10                             Sometimes if you feel worse when you take your 

Heart Failure medication, do you stop taking it? 

Yes  

No 

d Self -Efficacy for Appropriate Medication use Scale  

 How confident are you that you can take your  
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medicines correctly? 

Not at all Confident-1, Somewhat confident-2, 

Very Confident-3 

11 if you take several different medicines each day  

12 if you take medicines more than once a day  

13 if you are away from home  

14 if you have a busy day planned  

15 if they cause some side effects  

16 If no one reminds you to take the medicine  

17 If the schedule to take the medicine is not convenient  

18 If your normal routine gets messed up  

19 If you are not sure how to take the medicine  

20 If you are not sure what time of the day to take your 

medicine 

 

21 If you are feeling sick (you know, like having a cold 

or the flu) 

 

22 If you get a refill of your old medicines and some of 

the pills look different than usual 

 

23 If a doctor changes your medicines  

24 If you are not sure how it works or what it does for 

you 

 

e Patient-reported outcomes  

25 Overall self-rated health 1.Very Good 

2.Good 



 

76 
 

3.Moderate 

4.Bad 

5.Very Bad 

6.Donot know 

26 Self-rated mental health 1.Very Good 

2.Good 

3.Moderate 

4.Bad 

5.Very Bad 

6.Donot know 

f   Multimorbidity Treatment Burden Questionnaire 

Extremely Difficult-5, Very Difficult-4, Quite Difficult-3, 

A little Difficult-2, Not Difficult-1, Does not reply-0 

 

27 Taking lots of medications 5   4     3       2       1       

0 

28 Remembering how and when to take medication 5   4      3      2        1      

0 

29 Collecting prescription medication 5   4      3      2        1       

0  

30 Monitoring your medical conditions (e.g: checking 

your blood pressure or blood sugar, monitoring your 

symptoms etc) 

5   4      3      2        1       

0 

31 Arranging appointments with health professionals 5   4      3      2        1       

0 
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                                                                             Thank You for your cooperation! 

  

32 Seeing lots of different health professionals 5   4      3      2        1       

0 

33 Attending appointments with health professionals 

(e.g getting time off work, arranging transport etc) 

5   4      3      2        1      

0 

34 Obtaining clear and up to date information about 

your condition. 

5   4      3      2        1       

0 

35 Making recommended lifestyle changes (e.g. diet 

and exercise etc) 

5   4      3      2        1       

0  

36 Having to rely on help from family and friends 5   4      3      2        1       

0 
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Annexure 6: Data extraction template 

                      Achutha Menon Centre for Health Science Studies, 

            Sree Chitra Tirunal Institute for Medical Sciences & Technology,  

                                    Thiruvananthapuram, Kerala, 695011       

FACTORS ASSOCIATED WITH ADHERENCE TO GUIDELINE DIRECTED 

TREATMENT AMONG HEART FAILURE PATIENTS IN KERALA 

                   Data extraction template  

Sl. No Question Response 

1 Age in completed 

Years 

 

2 Sex 1.Male 

2.Female 

3.others 

3 Date of 

diagnosis/confirmation 

of HF 

 

--/--/----(dd/mm/yyyy) 

4 Signs and symptoms 1.Symptoms 

a. Dyspnoea/PND/Orthopnoea 

b. Fatigue/Decreased effort tolerance 

c. H/o oedema 

d. Palpitation 

e. Angina 

f. Ascites 
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2.Signs 

a. Lung rales 

b. Pleural effusion /ascites 

c. Increased JVP 

d.S3 

e. Dependent oedema 

f. Hepatomegaly 

g. Cardiomegaly 

5 Type of HF 1.HF with reduced EF (<40%) 

2.HF with mid-range EF (40-49%) 

3.HF with preserved EF (>50%) 

6 Aetiology of HF 1.Ischemic Heart Disease 

2.Rheumatic Heart Disease 

3.Non rheumatic heart Disease 

4.Dilated cardiomyopathy 

5.Hypertrophic cardiomyopathy 

6.Restrictive cardiomyopathy 

7.Congenital Heart Disease 

8.Right Heart Failure 

9.Peripartum Cardiomyopathy 

10.Myocarditis 

11.Infective endocarditis 

12.others specify 

7 Risk Factors Tobacco use(current/previous)- 

Alcohol use(current/previous)- 
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Hypertension- 

Diabetes mellitus- 

Atrial arrhythmia 

Hypothyroidism 

H/o stroke/TIA 

COPD 

CKD 

Chemotherapy/Drugs/Radiation 

Anaemia 

Others specify 

8 Number of admissions 

in the last 12 months 

 

9 Medications              Beta-blocker 

             ACEI/ARB 

             Aldosterone blocker 

             ARNI 

10 Reasons for not 

prescribing 

            Beta-blocker 

            ACEI/ARB 

             Aldosterone blocker 

             ARNI 
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Annexure 7: Interview schedule-Malayalam 

അച്യുതമേമ ോൻ സെൻറർ മ ോർ സെൽത്ത് െയൻസ് സ്റ്റഡീസ് 

ശ്രീച്ിശ്ത തിരു ോൾ ഇൻസ്റ്റിറ്റ്യൂട്ട്  മ ോർ സേഡിക്കൽ െയൻെസ് ആൻഡ് 

സെകമ ോളജി, തിരുവ ന്തപുരം, മേരളം 

 

                                  ഇൻറർവയൂ സഷഡയൂൾ 

  “ മേരളത്തിൽ െോർട്ട് സ യിലിയർ മരോഗേുള്ളവരിൽ ച്ിേിത്സ േോർഗ്ഗ 

 ിർമേരങ്ങൾ പോലിക്കോ ുള്ള  ശ്പധോ േോരണങ്ങൾ” 

ഈ അഭിേുേത്തിൽ  ിന്ന് ലഭിച്ച എലലോ വിവരങ്ങളും 

രെെയോത്മേേോയി  െൂക്ഷ്ിക്കും.വിവരങ്ങൾ ഗമവഷണ 

ആവരയങ്ങൾക്കോയി  േോശ്തം  ഉപമയോഗിക്കുേയുള്ളൂ . ഒരു 

െോെച്രയത്തിലും വയക്തിഗത വിവരങ്ങൾ ആർക്കും വേ േോറുേയിലല. 

 

 

                             എൻഎച്ച് എഫ് ആർ   ഐഡി :       

       

 െീരിയൽ  മ്പർ :                                                                  തീയതി: 
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a ജ റൽ ഇൻ ർമേഷൻ  

1 വോക്കോലുള്ള െമ്മതം അസത 

അലല 

2 അഭിേുേം പൂർത്തിയോക്കോൻ  െത്തിയ 

മ ോൺമേോളുേളുസെ എണ്ണം 

 

bc സഡമേോശ്ഗോ ിക ഇൻമ ോർമേഷൻ  

1 തോങ്കളുസെ വിദയോഭയോെ മയോഗയത 

എന്തോണ്? 

1.ശ്പോഥേിേ 

വിദയോഭയോെത്തിൽ തോസഴ 

2.ശ്പോഥേിേ വിദയോഭയോെം  

3.സെക്കൻഡറിസ്േൂൾ 

4.വെസ്േൂൾതലം 

5.ബിരുദം 

6.ബിരുദോ ന്തര ബിരുദം 

വിെമ്മതിച്ചു 

2 തോങ്കളുസെ മജോലി/സതോഴിൽ എന്തോണ്?3 1. െർക്കോർ ഉമദയോഗം 

2.സതോഴിലോളി 

3.േൂലിെണി  
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 4.വീട്ടമ്മ 

5.മജോലിയിലല  

6.േസറ്റ്സന്തങ്കിലും 

വയക്തേോക്കുേ 

7.വിെമ്മതിച്ചു 

3 തോങ്കളുസെ വവവോെിേ   ില 

എന്തോണ്? 

1.വിവോെിത/വിവോെിതൻ 

2.മവർപിരിഞ്ഞു ജീവിക്കുന്നു 

3.ബന്ധം മവർസപെുത്തി 

4.വിധവ /വിഭോരയൻ 

4  തോങ്കളുസെ േുെുംബത്തിൽ എശ്ത  

അംഗങ്ങൾ 18 വയസ്സി ു േുേളിൽ  

ശ്പോയേുള്ളവർ ഉെ്?    /വീട്ടിസല 

അംഗങ്ങളുസെ എണ്ണം? 

 

5 തോങ്കളുസെ  േുെുംബത്തിസല   ശ്പതിേോെ  

ച്ിലവ് എശ്തയോണ് ? (രൂപയിൽ) 
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6 തോങ്കളുസെ േുെുംബത്തിന്  േഴിഞ്ഞ ഒരു 

േോെസത്ത ച്ിേിത്സയ്ക്ക്കു സച്ലവോയ 

തുേ എശ്തയോണ്? 

 

c ച്ിേിത്സോ  ിർമേരങ്ങൾ  

7 െൃമശ്ദോഗ പരേോയ േരുന്നുേൾ 

േഴിക്കോൻ തോങ്കൾ േറക്കോറുമെോ? 

1.അസത 

2.അലല 

 

8 െൃമശ്ദോഗ പരേോയ േരുന്നുേൾ 

േഴിക്കുന്നതിൽ ശ്രദ്ധ േുറവുമെോ? 

1.അസത 

2.അലല 

 

9 ആമരോഗയശ്പശ് ങ്ങൾ ഇലല എന്ന് 

മതോന്നുമമ്പോൾ െൃമശ്ദോഗ പരേോയ  

േരുന്നുേൾ െവയം  ിർത്തോറുമെോ? 

1.അസത 

2.അലല 

 

10 േരുന്നുേൾ രരിക്ക് േഴിച്ചിട്ടും  

ആമരോഗയം മേോരേോസണന്ന് മതോന്നിയോൽ  

െൃമശ്ദോഗ പരേോയ   േരുന്നുേൾ  

 ിർത്തോറുമെോ?   

 

1.അസത 

2.അലല 

 



 

85 
 

   

d േൃതയേോയി േരുന്നുേൾ േഴിക്കോൻ 

േഴിയും എന്ന് തോങ്കൾക്ക് വിരവോെം 

ഉമെോ: 

വിരവോെം ഇലല-1 

േുറച്ചു വിരവോെം -2 

വളസര വിരവോെം-3 

11 ഒരുപോട്  േരുന്നുേൾ  േഴിക്കോൻ 

ഉസെങ്കിൽ 

 

12 ഒന്നിൽ േൂെുതൽ മ രം േരുന്ന് 

േഴിക്കണസേങ്കിൽ 

 

13 തോങ്കൾ യോശ്തയിൽ ആസണങ്കിൽ  

14 തോങ്കളുസെ ച്ില ദിവെങ്ങൾ ഒരുപോട് 

തിരക്കുള്ളത് ആസണങ്കിൽ  

 

15 േരുന്ന് േഴിക്കുമമ്പോൾ പോർരവ ലം 

മ രിെുേയോസണങ്കിൽ  

 

16 ആരും ഓർേിെിച്ചിസലലങ്കിൽ  

17 േരുന്ന് േഴിക്കുന്ന ശ്േേം ൌേരയശ്പദം 

ആസണങ്കിൽ 
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18 േരുന്ന് േഴിക്കുന്നത് ദി ച്രയേസള  

ബോദിക്കുേയോസണങ്കിൽ 

 

19 േരുന്നു േഴിക്കുന്ന രീതിയിൽ 

െംരയേുസെങ്കിൽ 

 

20 േരുന്ന് േഴിക്കുന്ന െേയശ്േേം 

െംരയേുസെങ്കിൽ 

 

21 തോങ്കൾക്ക് പ ിമയോ ജലമദോഷമേോ േറ്റ്് 

ആമരോഗയശ്പശ് ങ്ങൾ 

മതോന്നുേയോസണങ്കിൽ 

 

22 പുതിയതോയി വോങ്ങിയ േരുന്നുേൾ 

േോഴ്ച്യിൽ േുൻപസത്ത  അമപക്ഷ്ിച്ച്  

വയതയസ്തേോണ് എങ്കിൽ  

 

23 മഡോകെർ േരുന്നുേൾ 

േോറ്റ്ുേയോസണങ്കിൽ 

 

24 േരുന്ന് രരീരസത്ത എങ്ങസ  ബോധിക്കും 

എന്ന് അറിയിലല എങ്കിൽ 
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e മരോഗി െവയം മരേസെെുത്തിയ 

മരോഗോവസ്ഥ 

 

25 തോങ്കളുസെ ഇമെോഴസത്ത ആമരോഗയം 1.വളസര  ലലത്  

2. ലലത് 

3.േധയേം ഇെയിൽ 

4.മേോരം 

5.വളസര മേോരം  

6.അറിയിലല 

26 തോങ്കളുസെ ഇമെോഴസത്ത 

േോ െിേോമരോഗയം 

1.വളസര  ലലത്  

2. ലലത് 

3.േധയേം/ഇെയിൽ 

4.മേോരം 

5.വളസരമേോരം  

6.അറിയിലല 

f േറ്റ്് അെുേങ്ങൾ ഉള്ളവർക്ക് അമങ്ങയറ്റ്ം ശ്പയോെേുള്ള-5 

വളസര ബുദ്ധിേുട്ട്-4 

തിേച്ചും ബുദ്ധിേുട്ടുള്ളത്-3  

അല്പം ബുദ്ധിേുട്ട്/േുറച്ചു 
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ബുദ്ധിേുട്ടോണ് -2 

ബുദ്ധിേുട്ടുള്ള േോരയേലല -1 

േറുപെി  ൽേുന്നിലല-0 

27 ഒരുപോട് േരുന്ന്  േഴിക്കോൻ ഉസെങ്കിൽ 5   4     3       2       1   0 

28 ഏസതോസക്ക േരുന്നുേൾ എമെോൾ 

േഴിക്കണം എന്ന് ഓർക്കോൻ   

5   4     3       2       1   0 

29 സ്ഥിരേോയി േഴിക്കുന്ന േരുന്നുേൾ 

വോങ്ങോൻ  

5   4     3       2       1   0 

30 ആമരോഗയ ശ്പശ് ങ്ങൾ 

പരിമരോധിക്കോൻ (ശ്പഷർ/ ശ്പമേെം 

അസലലങ്കിൽ ഷുഗർ തുെങ്ങിയവ) 

5   4     3       2       1   0 

31 മഡോകെർേോയുള്ള /ആമരോഗയ 

ശ്പവർത്തേരുേോയുള്ള 

െന്ദർര ത്തി ുള്ള െേയം 

ശ്േേീേരിക്കുേ 

5   4     3       2       1   0 
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                           െെേരിച്ചതിന്  ന്ദി 

32  വയതയസ്ത   വിഭോഗത്തിലുള്ള  

ആമരോഗയശ്പവർത്തേസര  

െന്ദർരിക്കോൻ   

5   4     3       2       1   0 

33 ആരുപശ്തി െന്ദർര ത്തിന് ഉള്ള 

തേോസറെുെ്  (മജോലി േോറ്റ്ിവയ്ക്ക്കൽ, 

മവസറ ആൾക്കോസര പേരം സവക്കൽ, 

യോശ്തക്കുള്ള വെി ഏർെോെോക്കൽ) 

5   4     3       2       1   0 

34   ിങ്ങളുസെ  ആമരോഗയ ിലസയ േുറിച്ച്  

വയക്തവും േൃതയവുേോയ വിവരങ്ങൾ 

മ െുേ 

5   4     3       2       1   0 

35 ജീവിതവരലിയിൽ  ിർമേരിച്ച േോറ്റ്ം 

വരുത്തുേ( ഉദോെരണത്തിന് ഭക്ഷ്ണം 

വയോയോേം) 

5   4     3       2     1   0 

36 ബന്ധുക്കസളമയോ െുെൃത്തുക്കസളമയോ 

െെോയത്തിന് ആശ്രയിമക്കെിവരുന്നു 

5   4     3       2     1   0 
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Annexure 8: IEC approval letter 
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Annexure 9: Plagiarism report 

 


