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SYNOPSIS 

Survivors of first ever stroke have an increased chance of stroke recurrence. The 

pooled cumulative risk of stroke recurrence was 11.1% at 1 year; 26.4% at 5 years; 

and 39.2% at 10 years. Studies have shown that effective prevention of secondary 

stroke is associated with an 80% reduction in the risk of early recurrent strokes. But 

one out of every four strokes are recurrent, suggesting inadequate secondary stroke 

prevention strategies or lack of adherence to it. Nonadherence to medication and 

poor risk factor control were associated with poor patient out come and stroke 

recurrence. Adherence to pharmacological therapy and strict control of risk factors 

are essential for prevention of recurrent strokes. This study tries to find out the 

factors associated with stroke recurrence, medication adherence, risk factor control 

and facilitators and barriers to medication adherence among stroke survivors. This 

study results may have implications in stroke care in the community to prevent 

stroke recurrence and can help in planning intervention to improve medication 

adherence.  

Objectives of the study are  

To identify the factors associated with recurrence of stroke after first episode 

To find out the medication adherence among survivors of first episode of stroke 

within a post stroke period of three months to one year. 

To find out the control of risk factors among survivors of first episode of stroke 

within a post stroke period of three months to one year. 
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To find out the facilitators and barriers to medication adherence among survivors of 

first episode of stroke within a post stroke period of three months to one year. 

Methods used are: 

Incident pair matched case control study was done to meet the first objective. The 

remaining objectives were achieved through cross sectional survey among survivors 

of first episode of stroke between three months to one year.  

Case control study 

Hypothesis: The hypothesis put forward for this study was, poor risk factor control, 

medication non adherence, sociodemographic factors, index stroke related factors 

and health behaviour are associated with stroke recurrence. 

Sample size: Sample size was calculated with fixing α error =0.05, power =0.80, 

anticipated proportion of discordant pairs- 0.5, anticipated odd ratio= 3 (medication 

nonadherence) and for a two-sided test. The number of matched pairs was estimated 

to be 61. Considering probability of nonresponse, 70 matched pairs were recruited 

for this study. 

Setting: The eligible incident cases of recurrent strokes were recruited from stroke 

clinic. The age (±3 years) and post stroke period (±2weeks) matched controls were 

recruited from stroke registry. Data were collected from medical records and by 

visiting their homes. 

Sample size: The number of matched pairs recruited for this study was 70 
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Inclusion criteria: Incident cases of recurrent strokes beyond one month after the 

index stroke, aged 18 and above within one month of stroke recurrence, were taken 

as cases. Index stroke should be ischemic stroke, haemorrhagic stroke or transient 

ischemic stroke with evidence of acute infarct. Controls were stroke survivors 

without stroke recurrence, pair matched to age and post stroke period (Age ±3 years, 

post stroke period ±2 weeks). 

Exclusion criteria: Early recurrence within one month were excluded from the study. 

Stroke survivors who are comatose, severely disabled (modified Rankins Scale score 

5 and above), having multiple coexisting diseases and having life expectancy less 

than six months were excluded from the study. 

Data collection tools and techniques: Pretested structured interview schedule was 

used to collect sociodemographic and clinical details. Clinical information sheet was 

used collect information on radiographic, imaging and clinical details of index stroke 

from medical records. Standard instruments were used to measure height, weight and 

blood pressure. Medication adherence and compliance with other recommended 

health advice like following a healthy diet, physical activity, tobacco abstinence and 

limiting alcohol consumption just prior to recurrence period were also assessed.  

Data management: Data entered in excel and analysis for pair matched case control 

study was done using R statistical software (2015). Univariate and bivariate analysis 

were done. All significant variables (p<0.1) on bivariate analysis were considered for 

multivariate analysis. Hierarchical binary conditional binary logistic regression 

analysis was done to find out e factors associated with stroke recurrence.    

Attributable risk was calculated for the significant variables in the final model.  
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Cross sectional survey 

Sample: A total sample of 240 were recruited for this study 

Setting: Stroke clinic of Sree Chitra Tirunal Institute for Medical Sciences and 

Technology (SCTIMST), Thiruvananthapuram. Data were collected during their 

follow up visit to stroke clinic. 

Inclusion criteria: Survivors of first episode of stroke, aged 18 and above within a 

period of three months to one year were recruited for the cross-sectional survey 

during the period of February 2019 to August 2019.  

Exclusion criteria: Comatose, severely disabled (modified Rankin Scale score 5 and 

above) and having multiple coexisting diseases with life expectancy less than six 

months were excluded from the study.  

Data collection tools and techniques: Pretested structured interview schedule was 

used to collect data. The interview schedule included sections to collect 

sociodemographic data, family support, financial support for medications, health 

care seeking behaviour, access to health care and relationship with health care 

provider. Details regarding stroke survivor’s belief about treatment and disease and 

presence of anxiety and depressive mood were also assessed. Compliance with other 

recommended health advice like following a healthy diet, physical activity, tobacco 

abstinence and limiting alcohol consumption were also assessed. Clinical 

information sheet was used to collect information from medical records. Standard 

instruments were used to measure height, weight, waist circumference and blood 

pressure. Data collected during their follow up visit to stroke clinic. 
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Data management: Data entered in excel and analysed in IBM SPSS Statistics for 

windows version 21. Univariate and bivariate analysis were done. All significant 

variables (p<0.1) on bivariate analysis were considered for multivariate analysis. 

Sequential step wise logistic regression analysis was done to find out the factors 

associated with medication adherence. Average attributable fraction which is the 

plausible estimate of population attributable fraction was calculated for significant 

variables in the final model of case control study adopting Ruckinger method of 

sequential logistic regression analysis using R statistical software (2015). 

Major findings of the study 

Case control 

Patients who were not adherent to medication (OR=7.46, 95% CI 1.67-33.28) and 

did not receive discharge advice (OR=10.79, 95%CI 2.38-49.02) were at increased 

risk of stroke recurrence whereas lacunar stroke (OR=0.08, 95% CI 0.67-0.99) and 

greater number of days of hospitalization during index stroke (OR=0.82, 95% CI 

0.01-0.59 ) were associated with less chance of recurrence. Nearly 86% of the excess 

risk for recurrent stroke among the non-adherent can be attributed to medication non 

adherence and around 90% of the excess risk among those who had not received 

discharge education at the time of index stroke hospitalisation can be attributed to 

not getting discharge education. 

Cross sectional survey 

Medication adherence was 43. 8% among stroke survivors. Availability of medicine 

in the nearest medical shop (OR=2.36, 95% CI 1.23-4.52), having a daily routine 
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(OR=2.81, 95% CI 1.5-5.26) and perceived poor state of health (OR=2.65, 95% CI 

1.3- 5.4) were facilitators and memory issues (OR=0.34, 95% CI 0.16-0.71), 

minimum neurological deficits at recruitment (OR=0.19, 95% CI 0.05-0.73) and 

experiencing side effects (OR=0.22, 95% CI 0.10-0.46) were barriers to medication 

adherence.  

Only 26%, 36.2% had their diabetic and hypertension status under control. Lipid 

control was achieved by 72.9%. The diabetic control, hypertension control and lipid 

control were independently associated with adherence to corresponding category of 

medication.  

The 21.24% and 20.93% of the excess risk of stroke recurrence in the population 

over a post stroke period of 5 years can be attributed to medication non adherence 

and not receiving discharge education respectively. Similarly, 30.35% and 19.6% of 

the excess risk of stroke recurrence in the population over a post stroke period of 5 

years can be attributed to other than lacunar type of index stroke and number of days 

of hospitalization <7 at the time of index stroke admission respectively. 

Significance and implications of the findings 

The findings of this study have implications for developing strategies for recurrent 

stroke prevention and improving stroke care in the community. Increasing patient 

awareness by planned individualised discharge education regarding stroke, 

recurrence risk, medication adherence, healthy lifestyle and risk factor control can 

reduce stroke recurrence risk. Continuous access and availability of medications is 

prerequisite for uninterrupted consumption. Relevant policy decisions can be made 

to ensure continuous access and availability of medication locally. Since 
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forgetfulness is the common reason identified in almost all the settings, periodic 

reminders in the form of care giver reminding or through text messages can help. 

Another major area of intervention is forming strong habit of medication intake. 

Incorporating medication intake into daily routines can enhance adherence. At every 

clinic visit people should be screened and asked for side effects. Misconceptions 

about side effects of medications should be corrected by awareness programs. 

Positive behaviours should be incorporated and maintained as a new life style in-

order to avoid recurrent strokes. Incorporating the modifiable risk factors identified 

through this thesis a discharge planning and education guideline is developed, it can 

be used in the clinical area to plan and implement individualised discharge education 

for stroke survivors at the time of index stroke.  
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Chapter 1 

INTRODUCTION 

1.1 Background of the problem 

I.1.1 Stroke recurrence 

Survivors of first ever stroke have an increased chance of stroke recurrence: 

11.1% at 1 year; 26.4% at 5 years; and 39.2% at 10 years (Mohan et al, 2011). 

Studies have shown that effective secondary stroke prevention is associated with an 

80% reduction in risk of early recurrent strokes (Rothwell et al, 2007). However, one 

out of every four strokes are recurrent (Di Carlo, 2009). The risk of stroke 

recurrence varies from 7.4% at three months (Moroney et al 1998), 5.1 at six months 

(Lee et al, 2004) and 11.1% at 1 year (Mohan et al, 2011). High recurrence rate 

suggests inadequate secondary stroke prevention strategies or lack of adherence to it.  

1.1.2 Factors associated with stroke recurrence 

Most of the time the factors associated with index stroke (the first episode of 

stroke), and recurrent strokes are different. The etiologic subtype of index stroke is 

associated with stroke recurrence. Large artery atherosclerosis is associated with 

increased risk of stroke recurrence whereas cardioembolic and undetermined cause 

have a lower risk of recurrence. (Lovett, 2004; Kauw et al, 2018). Patients treated in 

a hospital maintaining a stroke unit at index stroke had a reduced risk of recurrence 

(HR= 0.84; 95% CI 0.72–0.99) (Lee et al, 2004). 

Presence of risk factors such as diabetes, hypertension, dyslipidaemia, atrial 

fibrillation is associated with increased risk of recurrence (Anderson, 2015; Rong Fu 

et al 2015; Lee et al, 2014; Leoo et al, 2008; Waters et al, 2016). Stroke survivors 

have unrecognized risk factors (Brenner et al, 2010), poor medication adherence and 

risk factor control (Brewer et al 2015; Kocaman 2015; Wangqin et al, 2017; Shani et 

al 2020). Nonadherence to statin was associated with increased risk of stroke 

recurrence (HR, 2.4; 95% CI, 1.1-5.2; P = .03). (Waters et al, 2015). It is estimated 

that for each 10% increase in adherence, an additional 6.7% fatal and non-fatal 
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cerebrovascular events can be prevented (Virginia et al, 2015). People suffering a 

recurrent stroke have poorer outcomes, increased disabilities, additional 

hospitalisation costs than with a first-ever stroke (Jerrgenson,1997, Samsa G P, 

1999, Lopez, 2006). Adherence to pharmacological therapy and strict control of risk 

factors are essential for prevention of recurrent strokes. 

1.1.3 Risk factor control 

Strict risk factor control is integral to prevention of stroke recurrence. The target 

levels of blood pressure, blood sugars and lipid values are given by the American 

Stroke Association (ASA), American Diabetes Association (ADA) and National 

Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III guidelines. 

The stroke survivors have unrecognized hypertension (18.7% vs 13.5%), 

unrecognized Stage 2 hypertension (4.4% vs 2.2%), and unrecognized diabetes 

(4.2% vs 3.2%) (Brenner et al, 2010). The disability caused by stroke may affect the 

initiation of secondary stroke prevention strategies by the patients. Stroke patients 

with more severe disability (Barthel score ≤ 14) were less likely to receive 

appropriate secondary prevention than those with mild or no disability (Barthel score 

15 to 20) (Rudd A G, 2004). Poor risk factor control is associated with increased risk 

of stroke recurrence (Brewer et al 2015; Wangqin et al, 2017).  

1.1.4 Medication adherence 

Adherence to medication is important in the management of chronic diseases and 

is a mediator between the treatment and patient outcome. Over 30 -50% of 

medicines prescribed for long term illnesses are not taken as directed (Burkhart & 

Sabaté, 2003). It is a major problem in both developing and developed countries and 

medication adherence varies from 40- 85% among stroke survivors (Sappok et al, 

2001; Khan et al, 2010; Kronish et al, 2013; Al Shaik et al, 2016; Albright et al, 

2017; Cheiloudaki & Alexopoulos, 2019). The lowest ranges are from studies 

conducted in China and United States among low income under- privileged groups 

(Al Shaik et al, 2016; Chen et al, 2017). Medication nonadherence is associated with 

poor control of risk factors (Thorogood, 2004) and risk of death (OR=7.99; 95% CI 

6.28 - 10.18) when compared to adherent group (Perreault et al, 2013). Adherence to 
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antihypertensives after stroke have been shown to reduce the incidence of 

cardiovascular events (Mayor, 2013), hospitalisations and health care costs (Sokol et 

al, 2005; Cutler, 2018). 

1.1.5 Facilitators and barriers to medication adherence 

Studies on factors associated with medication adherence among stroke survivors 

are mainly from developed countries. They have identified factors like difficulties in 

taking medications, fear of over medication, lack of knowledge on stroke and 

medication benefits and perceived discrimination from health care setting as the 

barriers (Glader et al, 2010; Souter et al, 2014; Bauler et al, 2014; Ruksakulpiwat et 

al, 2020). Support from caregivers and healthcare professionals, fear of recurrence, 

advanced age, following daily routines, fixed dose combination and counselling 

were facilitators for treatment adherence (Sappok et al 2001; Glader et al, 2010; 

Bauler et al, 2014; Banerjee, 2016; Jamison 2017). The use of alternate medicine is 

also a reason for stopping modern medicine among stroke survivors especially in 

Asian countries (Durai Pandian et al, 2012).
  

1.2 Statement of the research problem 

In order to prevent stroke recurrence, the factors associated with stroke 

recurrence need to be identified.  Nonadherence to medication and poor risk factor 

control were associated with poor patient out come and stroke recurrence is 

postulated by many authors (Kronish et al. 2013; Lummis et al, 2008; Alshaikh et al, 

2016; Jamison et al, 2016) but the nature of relationship is not yet studied. Studies 

on stroke recurrences are mostly retrospective and they have studied the prevalence 

of cardiovascular risk factors in relation to stroke recurrence. Even though some 

studies looked up the stroke subtype, clinical and imaging predictors of stroke 

recurrence, there is lack of prospective study having a comprehensive assessment of 

clinical, imaging, life style, risk factor control and medication adherence. Identifying 

the factors associated with stroke recurrence has important implications for planning 

secondary prevention strategies to reduce the disease burden. There is no prospective 

study which had done a comprehensive assessment of medication adherence and 

cardiovascular risk factor control among stroke survivors. Causes of non-adherence 
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to treatment are multifactorial and studies exploring multidimensional indicators of 

adherence to medications intended to prevent recurrent strokes are lacking especially 

in low and middle income settings. Prospective assessment of risk factors of stroke 

recurrence through an incident case control study and a cross sectional exploration of 

medication adherence, risk factor control and facilitators and barriers to medication 

adherence is the major task of this thesis. The knowledge gained can improve the 

stroke care to prevent stroke recurrence in the community. 

1.3 Objectives 

1. To identify the factors associated with recurrence of stroke after first episode 

2. To find out the medication adherence among survivors of first episode of 

stroke within a post stroke period of three months to one year. 

3. To find out the control of risk factors among survivors of first episode of 

stroke within a post stroke period of three months to one year. 

4. To find out the facilitators and barriers to medication adherence among 

survivors of first episode of stroke within a post stroke period of three 

months to one year. 

1.4 Hypothesis 

For the first phase of the study the hypothesis put forward was poor risk factor 

control, medication adherence, sociodemographic factors, index stroke related and 

other health behaviour related variables are associated with stroke recurrence. The 

hypothesis put forward for the second phase of the study was poor medication 

adherence and risk factor control among stroke survivors. Sociodemographic factors, 

stroke, treatment and other health behaviour related factors will be the facilitators 

and barriers to medication adherence. 

1.5 Chapter Schemes 

This thesis is divided into six chapters. The first chapter is the introductory chapter 

followed by chapter two which is review of literature. The review of literature 

provides a comprehensive review of current literature regarding the background of 

the study. It is divided into six major sections namely stroke recurrence, factors 
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associated with stroke recurrence, risk factor control, medication adherence among 

stroke survivors and facilitators, barriers to medication adherence and methods used 

in this study. The third chapter describes the methodology of the study. This study 

had two phases so the chapter is divided into two major sections. The first section 

elaborates the methodology of the first phase of the study that is the incident pair 

matched case control study. The second section details the methods by which the 

second phase of the study- cross sectional survey was done. The fourth chapter 

describes the results of the study. It has two sections namely results of case control 

study and results of cross sectional survey. The fifth chapter is the discussion on the 

study findings. The first section of this chapter describes the relevance of this 

research in comparison with available study reports on factors associated with stroke 

recurrence. The second section discusses the results on medication adherence, risk 

factor control and facilitators and barriers to medication adherence of the cross 

sectional survey in comparison with the existing literature. Chapter six is the 

conclusion and recommendation in view of the study findings. In the appendix 

section guideline for discharge planning and education and a check list for the same 

is attached. A discharge education module was also appended for health care 

workers. A discharge self education reading material for stroke patients in 

Malayalam language for prevention of stroke recurrence, risk factor control and 

medication adherence, prepared in view of this study findings is also appended.  The 

study tools and patient information sheet and consent forms in English and 

Malayalam languages also included in the appendix.  
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  Chapter 2 

REVIEW OF LITERATURE 

Literature review is the systematic search of all published and grey literature 

to identify and summarise a range of good quality references relevant to a specific 

topic. This study explores the factors associated with stroke recurrence after first 

ever stroke, medication adherence and its predictors and risk factor control among 

stroke survivors. Literature review was done systematically by searching all 

published and grey literature to identify studies relevant to the current study. The 

data base searched included Pubmed, Google scholar, internet source of Cochrane 

library and physical data base at Sri Chitra Tirunal Institute for Medical Sciences 

and Technology. The search key words included ‗stroke recurrence‘, ‗medication 

adherence among stroke survivors‘ 'facilitators and barriers to medication adherence 

among stroke survivors' and ‗risk factor control among stroke survivors‘. The 

articles published in English language between 1950 – 2020 were the search criteria. 

On initial search 17807 articles were obtained. Based on relevance 162 articles were 

included for final review. The result of literature review is summarised in five 

sections; Secondary stroke prevention, stroke recurrence and factors associated with 

stroke recurrence, medication adherence; concept, theories, facilitators and barriers 

to medication adherence and conceptual frame work for the study. A brief review 

about the research designs and the analysis methods used in this study is included in 

the last part of this chapter. 

2.1 Section I: Secondary stroke prevention 

2.1.1 Stroke prevalence and burden  

Stroke is the second leading cause of death worldwide accounting for more 

than 6.7 million deaths annually (WHO, 2018). There is an increase in trend in the 

incidence and prevalence of stroke in developing countries. The secular trend shows 

contrast between the 40% reduction in incidence of stroke in the developed countries 

to a more than 100% increase in stroke incidence in the developing countries 

(Towfighi and Saver, 2011).  The report on stroke burden in terms of mortality and 
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DALY from developed nations to developing countries showed, the developing 

countries had 4.85 million stroke deaths and 91.4 million DALYs annually 

compared to 1.6 million deaths and 21.5 million DALYs in developed nations 

(Moran et at, 2013). The demographic transition, increasing ageing population and 

life style changes are more likely to increase the incidence and prevalence of stroke 

in the developing nations (Amuna and Zotor, 2008; Bosu, 2010; Moran et at, 2013; 

Owolabi et al, 2015). Prospective community based surveys reported the annual 

incidence of stroke in United States, Australia and European countries which varies 

from 90-110/100,000 person years (Thrift et al, 2000; Heuschmann et al, 2009; 

Roger et al 2010), while in India it is 123/100,000 person years (Das et al, 2007) and 

in Kerala it is 135/100,000 person years (Sridharan et al 2009). The prevalence of 

stroke in India shows a wide variation of 147-922/100,000 across diverse 

community-based studies (Banerjee et al, 2005, Das et al, 2007, Dalal et al 2008). 

According to the India stroke factsheet updated in 2012, the estimated age-adjusted 

prevalence rate for stroke ranges between 84-262/100,000 in rural and 334-

545/100,000 in urban areas (Tayler & Kumar, 2012). The prevalence of stroke in 

developed countries are higher compared to India and other developing countries due 

to the higher proportion of aged population in developed countries (Johnston et al 

2003).  Stroke accounts for 40 million disability adjusted life years (DALYs) 

(Truelsen et al, 2006). The economic and social burden caused by stroke is mounting 

(Evers, 2004).  

2.1.2 Aetiology of stroke 

Atherosclerotic disease of the major cerebral blood vessel is the major aetiology 

of Acute Ischemic Stroke (AIS). The atherosclerosis of the blood vessel ranges from 

mild narrowing of the vessel lumen to varying degree of vessel occlusion, which 

leads to the reduced blood flow resulting in ischemic stroke. Blood clot can form 

inside the damaged blood vessels. The blood clot gets enlarged and block the blood 

flow or part of the clot can embolise and block a distant blood vessel.  Middle 

cerebral artery is the vessel commonly affected (Navarro-Orozco D & Sánchez-

Manso, 2020). The other arteries like basilar artery, internal carotid artery and 

internal vertebral arteries also get affected. Large artery atherosclerosis is the 
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common cause of stroke and stroke recurrence. It is more prevalent in Asian, South 

Africans and Hispanics (Banerjee & Chimowitz, 2017). The atherosclerotic disease 

is caused by the modifiable risk factors such as diabetes, hypertension, 

dyslipidaemia, physical inactivity, unhealthy diet, cigarette smoking and metabolic 

syndrome. The stroke caused by other cerebral small vessel diseases are also 

attributed to chronic diabetes, hypertension and advanced age (Mehndiratta et al, 

2012; Rafieian-Kopaei et al, 2014; Matos Casano et al 2020). 

The major cause of haemorrhagic stroke, in which a blood vessel bleed into brain 

is caused due to uncontrolled hypertension. An ischemic stroke can eventually turn 

in to haemorrhagic stroke; haemorrhagic transformation due to advanced age, result 

of anticoagulant or thrombolytic therapy or due to other systemic illness and risk 

factors (Larrue, 1997). Sometimes cerebral small vessel diseases cause bleeding 

deep into brain structures, the cause is again attributed to uncontrolled diabetes and 

hypertension, resultant of un healthy life style (Rymer, 2011). The other subtype of 

stroke, Transient Ischemic Attack (TIA) caused due to an embolus originated from 

the heart or other blood vessel inside or outside the brain. It has recurrence chance of 

10% in one month and the recurrence risk can be prevented by effective secondary 

stroke prevention strategies (Coutts, 2017). 

2.1.3 Ischemic stroke subtypes 

 Ischemic stroke may occur as a result of a number of vascular diseases 

leading to the thromboembolic occlusion of the blood vessel. Identifying the exact 

cause of the disease is crucial in planning secondary stroke prevention strategies. For 

this purpose, the ischemic stroke is classified into five major etiologic subtypes 

(Adams et al, 1993; Adams HP & Biller J, 2015). The subtypes are Large artery 

atherosclerosis, Small vessel disease, Cardio embolism, other determined causes 

(coagulopathies and vasculopathies) and undetermined causes (incomplete 

evaluation, negative evaluation and more than two conflicting causes). In large artery 

atherosclerosis subtype, the patient has infarction affecting the cerebral cortex or 

both deep and cortical structures, the brain stem, or cerebellum and there is evidence 

for risk factors for accelerated atherosclerosis or symptomatic atherosclerotic 
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diseases like (coronary artery disease, aortic disease, and peripheral arterial disease) 

in other anatomic locations.  Patients with deep infarct of less than 1.5mm in the 

basal ganglia, thalamus or internal capsule is considered as having the subtype of 

small artery occlusion. These patients should have evidence of arterial hypertension 

or diabetes mellitus, which are recognized risk factors for this arterial cause of 

stroke. For cardioembolic subtype there should be evidence of heart disease (Adams 

et al, 1993; Adams HP & Biller J, 2015). This classification is commonly used in 

clinical purpose and epidemiological studies. 

 Another classification of ischemic stroke is the Oxfordshire 

Community Stroke Project (OCSP) classification (Kobayashi et al, 2009) which 

explains the vascular territory involved helps in prognostication and predicting 

outcome. The classification is based on the vascular territory involved; total anterior 

circulation stroke, partial anterior circulation stroke, posterior circulation stroke and 

lacunar stroke (Kobayashi et al, 2009). Occlusion of small deep penetrating branches 

of the cerebral vessels from the circle of Willis leads to lacunar stroke (Dickman & 

Muller, 1985). This occlusion of small vessels is due to underlying medical 

conditions like long standing diabetes, hypertension and advanced age (Shah & 

Cole, 2010).  The other types of strokes are caused due to large vessel disease, 

resultant of un healthy life style and cardiovascular risk factors like diabetes, 

hypertension and dyslipidaemia (Mehndiratta et al 2012; Rafieian-Kopaei et al 

,2014; Matos Casano et al, 2020). The probable risk factor of stroke can be predicted 

from the OCSP stroke category (Subramanian G et al, 2009). This helps in etiologic 

evaluation and planning secondary stroke prevention strategies. 

2.1.4   Stroke prevention  

The primary prevention of stroke aims at identifying the persons who are at high 

risk of stroke and initiating interventions to reduce the risk of developing an event in 

the future. The primary prevention strategies are mainly targeting the physiological 

risk factors such as obesity, hypertension, dyslipidaemia and diabetes. All the 

patients who are attending health care services should be screened for these risk 

factors. Outreach community screening activities can also be planned. The secondary 
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prevention strategies for stroke include early diagnosis and prompt treatment which 

can be achieved by community education regarding the early warning signs of 

stroke, capacity building of the health professionals and infrastructure development 

for diagnosis and treatment (Miller & Spiker, 2003; Rothwell, 2004). Tertiary 

prevention strategies emphasise on case management and rehabilitation. Stroke 

outcome in the form of disability and social and economic burden has to be 

minimised. The other important area of stroke tertiary prevention is preventing 

stroke recurrence, because 30% of strokes are secondary (Di Carlo, 2009). 

Secondary stroke prevention is the challenging area which requires a collaborative 

approach from the patient, family, community and the health care system. Stroke 

prevention requires a life course approach. Most of the stroke prevention programs 

target adults ages 25 years or older but the social and genetic risk factors begin to act 

in the foetal, child hood and adolescent periods. Studies have shown that the 

atherosclerotic process may begin in the ages as early as 15 years (Oberman et al, 

1994).  

2.1.5 Secondary stroke prevention 

Strict adherence to medication and risk factor control are integral to 

secondary stroke prevention. A comprehensive evidence-based guideline is issued by 

the ASA for recurrent stroke prevention. Compliance to this guideline can lead to an 

80% reduction in recurrent stroke risk.  A brief overview of secondary stroke 

prevention strategies includes the following; antiplatelet medications such as aspirin 

and clopidogrel to be initiated within 24 hours of a minor ischemic stroke or TIA 

and continued for 90 days. Antihypertensives medications to be initiated to achieve a 

systolic pressure <140 mm Hg and a diastolic pressure <90 mm Hg. Statin therapy 

with intensive lipid-lowering effects is recommended to maintain LDL-C level less 

than 100 mg/dL. After an ischemic stroke, all patients should be screened for 

diabetes and glycaemic control. Counselling should be given for lifestyle 

modification, diet, exercise and weight loss. Advise patients to engage in aerobic 

physical activity, average 40 minutes per session, 3-4 days a week. Strong advice to 

be given to quit smoking. Patient should eliminate or reduce alcohol consumption. 

Sodium intake should be reduced to less than ≈2.4 g/day. Further reduction to <1.5 
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g/day should be advised for BP reduction. Mediterranean type of diet instead of a 

low-fat diet can be followed. The Mediterranean type diet emphasizes vegetables, 

fruits, and whole grains and includes low-fat dairy products, poultry, fish, legumes, 

olive oil, and nuts. It limits intake of sweets and red meats (Kerman et al, 2014). 

The secondary stroke prevention guidelines include medications to reduce 

thrombosis risk and control vascular risk factors like diabetes, hypertension, 

dyslipidaemia.  It strongly insists behavioural modification in the form of medication 

adherence and adopting new life style such as healthy diet, physical activity, 

smoking cessation and limiting alcohol consumption. Studies have shown that the 

serious disability caused by stroke may have an impact on secondary stroke 

prevention. Rudd et al showed that stroke patients with more severe disability 

(Barthel score ≤ 14) were less likely to receive appropriate secondary prevention 

than those with mild or no disability (Barthel score 15-20) (Rudd A G, 2004). 

Cryptogenic stroke accounts for 13-50% strokes, which challenges secondary stroke 

prevention. It necessitates to carry out an exhaustive workup to exclude potential 

stroke mechanisms that may need a change in treatment of patients with strokes 

(Gutierrez et al, 2015). Stroke workup is expensive. The stroke units are 

predominantly located in the urban and private hospitals. Facilities for monitoring 

risk factor control and drug levels at the community level are not uniform throughout 

India. Recurrent stroke prevention medication is costly and the local availability is 

always in question.  Non adherence to medication compounds the problem (Pandian 

& Sudhan, 2013). There is lack of uniformity and standardization of secondary and 

tertiary stroke care (Gutierrez et al, 2015). 

2.1.6 Stroke prevention and Control program 

The stroke prevention and control is included under an umbrella program- 

National Program for Prevention and Control of Cancer, Diabetes, Cardio Vascular 

Disease and Stroke (NPCDCS) as a government of India initiative from 2014. It is 

implemented as a pilot program in 100 districts across twenty-one states. Under 12
th

 

five year plan it was extended to all states around 640 districts. Presently, there are 

665 District NCD (Non Communicable Diseases) Cells, 637 District NCD Clinics, 
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4472 Community Health Center NCD Clinics, 181 Cardiac Care Units and 218 Day 

Care Units functional in the country. The rationale behind combining all these 

diseases together is that the risk factors for all these diseases are unhealthy diet, 

physical inactivity, obesity, alcohol use and smoking. Various activities are planned 

at the state, district, community health centre, primary health centre and subcentre 

level and technical and financial support is being provided through this program. 

The Non-Communicable Disease (NCD) cells are created to ensure implementation 

and supervision of the programme activities related to health promotion, early 

diagnosis, treatment and referral and encourage partnership with private laboratories 

to help early diagnosis. NCD cells in collaboration with National Rural Health 

Mission (NRHM), National Tobacco Control Programme (NTCP), and National 

Programme for Health Care of Elderly (NPHCE) etc to create undertake activities to 

increase stroke awareness in terms of prevention, early detection, treatment 

strategies and appropriate referrals as indicated. It also monitors and evaluate the 

public health activities. The Accredited Social Health Activists (ASHA) are trained 

on prevention and control of non communicable diseases (DGHS, 2020). 

The NPCDCS is undertaken as Amritham Arogyam program in Kerala state 

ant is functional throughout the state covering all the 5400 subcentres. Stroke acre is 

covered under Stroke Management (SIRAS- Stroke Identification Rehabilitation 

Awareness and Stabilisation Program) program. At various level it works providing 

services ranging from acute stroke care to rehabilitation and screening services at the 

periphery. Stroke intensive care units with facilities for CT scan and thrombolytic 

therapy are currently available in 9 district hospitals and the rest were completing. 

Teleradiology services are also available (Arogya Keralam, 2020).  

 The Division for Heart Disease and Stroke Prevention (DHSP) of Centers for 

Disease prevention and control (CDC) support several public health programs and 

efforts to prevent and control stroke in population of United States. It is one of the 

successfully implemented models to prevent stroke and heart disease. They have 

program at the state level, local level, Programs for tribal population, program for 

women and program in collaboration with Young Men‘s Christian Association 

(YMCA)  
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 The state level program activities include promote reporting of data on 

treatment and clinical data of patients with high blood pressure and high blood 

cholesterol, promote the use of evidence based guidelines to promote team based 

care, create community-clinical links for referrals, self-management and lifestyle 

changes and increase medication adherence  

The local programs track and monitor proven clinical measures to improve the 

quality of health care. It also identifies patients with high blood pressure and high 

blood cholesterol and implement team-based care for testing for patients with high 

blood pressure and high blood cholesterol. It engages non-physician team members 

and link community resources and clinical services to foster bi-directional referrals. 

The tele health and  mobile health technology are utilised to promote rehabilitation 

programs in the traditional and community settings and including home-based 

settings. 

The third component of the program is WISEWOMAN (Well-

Integrated Screening and Evaluation for Women Across the Nation) to serves the 

low-income, uninsured, and underinsured women aged 40 to 64 years. The YMCA 

of the USA (Y-USA) promote self monitoring of blood pressure and other heart 

health activities among adults with high blood pressure. It also teaches proper 

measuring techniques, give individualized support and nutrition education for blood 

pressure control. Patients measure blood pressure two times a month and get two 

appointments with the physician and participate in monthly one nutrition education. 

The tribal program includes a cooperative agreement for American Indians and 

Alaska Natives that allows grantees to develop and work on strategies to improve the 

health of tribal communities. This cooperative agreement supports the following 

activities: work on effective community-chosen and culturally adapted strategies, 

provide leadership, technical assistance, training, and resources to tribes and 

villages, in consultation with or at the request of, tribes, tribal organizations, and 

urban Indian organizations. 
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Association of State and Territorial Health Officials (ASTHO), with the support 

of CDC, created and refined a new system change model for public health. The 

collaborative group across state and local communities including public health 

agencies, health care, quality improvement organizations, health information 

technology experts, payers, and community-based organizations was created to 

develop, expand, and sustain efforts to improve hypertension prevention, detection, 

and control. ASTHO brought state teams together to share insights and tools to help 

strengthen and transform blood pressure control across the nation and achieved 

greater improvement in hypertension and other chronic disease control (CDC, 2020).  

The stroke and other chronic noncommunicable prevention and con control 

program need multidisciplinary approach, support from voluntary organizations, self 

help groups and other influential people in the society for its successful 

implementation and outcome. The governmental agencies can supervise, control and 

issue guidelines regarding the functioning and strategies.  

2.2 Section 2: Stroke recurrence and factors associated with stroke recurrence 

2.2.1 Recurrent stroke 

A recurrent stroke is defined as a stroke with clinical evidence of sudden onset of 

a new focal neurological deficit with no apparent cause other than that of vascular 

origin (i.e., the deficit could not be ascribed to a concurrent acute illness, epileptic 

seizure, or toxic effect) occurring any time after the index stroke (Chinese acute 

stroke trial, 1997). Recurrent strokes can occur any time after the index stroke. The 

factors related to early and late recurrences are different. In the present study 

recurrent stroke beyond one month after first episode among survivors of first 

episode of ischemic stroke, haemorrhagic stroke or transient ischemic attack with 

evidence of acute infarct within one month of stroke recurrence were the selected 

participants. Recurrence beyond one month was selected because early recurrences 

may often be confused with progression of index stroke and the factors of interest to 

us are related to life style and health behaviour.  
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Despite the evidence-based strategies to prevent recurrent strokes, the recurrence 

rate is high. One out of every four strokes are recurrent. The recurrence rate varies 

from 2.2- 25.4% at first year (Chin et al, 2018). Around 50% of the stroke survivors 

develop a recurrent event within seven days of index stroke and is associated with 

uncontrolled blood pressure and large vessel disease (Arsava et al, 2016 & Elnady et 

al, 2020). The recurrence rate at one month was 2.7%. At three months, the reported 

rate varies from 3.9-16.1% (Moroney et al 1998; Mohan et al, 2011; Wangqin et al, 

2017). The stroke recurrence risk at two years was 12.9% and the cumulative 

recurrence risk at five year was 16% (Mohan et al 2011). The stroke recurrence rate 

is high among Asian population especially Chinese, Japanese and Koreans compared 

to western population (Kim et al, 2016). No study from India reported the incidence 

or prevalence of stroke recurrence (Chin et al, 2018). People suffering a recurrent 

stroke have poorer outcomes, increased disabilities, additional hospitalisation costs 

than with a first-ever stroke (Jorgensen, 1997; Samsa G P, 1999; Lopez, 2001). 

2.2.3 Factors associated with stroke recurrence 

The causes of stroke recurrence are multifactorial and studies have reported 

contrasting findings. The type of index stroke and recurrent strokes are often 

different, often the etiologic subtype may also differ (Hillen et al, 2003; Shamsaee et 

al, 2012). Change in etiologic subtype happened between 45.5% of index and 

recurrent strokes (Hillen et al, 2003). This necessitates exploration of various factors 

which are associated with stroke recurrence.  

The incidence of stroke recurrence was highest during the first year after an 

initial ischemic stroke (12.8%). In the subsequent years the recurrence risk declines 

but never reaches to zero (Buenaflor, 2017). The early recurrence within one year is 

mainly attributed to atherosclerotic disease of the large blood vessels (Lovett et al 

2004), but in the subsequent years recurrences are mainly attributed to 

cardiovascular risk factors such as diabetes, hypertension, dyslipidaemia and 

coexisting diseases (Sacco et al, 1994; Petty et al, 1998; Hankey et al 2000). 

Advancing age as a risk factor for recurrence stroke is shown by studies but 

gender difference shows inconsistent results (Lee et al, 2003; de la Camera A G, 
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2014; Zao et al, 2017). One study found increased risk for stroke recurrence among 

urban residents (Rafie et al, 2019). None of the previous studies assessed the effect 

of other sociodemographic factors like education and occupation on stroke 

recurrence. 

 Nonadherence to medication and poor risk factor control were associated with 

poor patient out come and stroke recurrence (Anderson, 2015, Rong Fu et al 2015, 

Lee et al, 2014, Leoo et al, 2008, Waters et al, 2016). Stroke survivors have 

unrecognized risk factors (Brenner et al, 2010), poor medication adherence and risk 

factor control (Brewer et al 2015, Kocaman 2015, Wangqin et al, 2017, Shani et al 

2020). Previous studies showed poor risk factor control among stroke survivors and 

is associated with stroke related medical complications (Wang et al, 2016). Patients 

with stroke related medical complications, post stroke depression and physical 

disability (Brenner et al 2010) were less likely to get and follow preventive measures 

(Wang et al, 2016; Wu et al, 2019). Post stroke depression is independently 

associated with stroke recurrence and is due to poor medication adherence 

compliance to other secondary stroke prevention strategies (Morgenstern et al, 2011; 

Wu et al, 2019).  

The etiologic subtype of index stroke is an important factor which predicts 

stroke recurrence with large artery atherosclerosis having increased risk of 

recurrence whereas small vessel stroke has a lower risk of recurrence (Lovett et al 

2004; Kauw et al, 2018). Cardioembolic stroke is associated with increased risk of 

stroke recurrence (Lovett et al, 2004; Wolf et al, 2013; Kauw et al 2018). Ischemic 

type of stroke is associated with high recurrence risk compared to haemorrhagic 

stroke and TIA (Kauw et al, 2018). The index stroke related variables like high 

NIHSS score is associated with high recurrence risk (Lee et al, 2004). Patients 

treated in a hospital maintaining a stroke unit at index stroke had a reduced risk of 

recurrence (Lee et al, 2004). Meta analysis on imaging predictors of stroke 

recurrence showed multiple lesions and multiple territory lesions associated with 

greater risk of recurrence (Kauw et al, 2018), whereas lacunar stroke being 

associated with less risk of recurrence.  
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Presence of risk factors such as diabetes, hypertension, dyslipidaemia, ischemic 

heart disease and atrial fibrillation was associated with increased risk of stroke 

recurrence ( Anderson, 2015; Rong Fu et al, 2015; Lee et al, 2014; Leoo et al, 2008; 

Waters et al, 2016; Shamsaee et al 2012; Emerging risk factors collaboration, 2010)  

Only few studies explored the risk factor control status and stroke recurrence but 

have yielded inconsistent results on risk factor control and stroke recurrence (Cheng 

et al, 2014; Kim et al, 2016; Wanquin et al, 2017; Turan et al, 2017; Kocaman et al, 

2015). The other risk factors like obesity and lack of physical activity are also 

associated with stroke recurrence. (Xu et al, 2007; Turan et al 2017; Kono et al, 

2014). The dietary habit and stroke recurrence were not assessed in any studies. 

Smoking is associated with stroke recurrence (Xu et al, 2007) but none of the studies 

assessed alcohol intake and stroke recurrence.  

Starting therapy with oral anticoagulants (HR: 0.390; p=0.003) and 

clopidogrel use (HR: 0.318; p=0.01) (Leoo et al, 2008) is associated with reduced 

risk of stroke recurrence. Similarly, nonadherence to statin was associated with 

increased risk of stroke recurrence (HR, 2.4; 95% CI, 1.1-5.2; P = 0.03). (Waters et 

al, 2016). Adding therapy with metformin for diabetes reduce the risk of stroke 

among stroke patients (Cheng et al, 2014). It is estimated that for each 10% increase 

in adherence, an additional 6.7% fatal and non-fatal cardio vascular events can be 

prevented (Virginia et al, 2015). Complementary and alternative medicine is 

commonly used by persons with stroke throughout the world, particularly in Asia. 

Ludhiana stroke registry showed it is exclusively used by 13.3% stroke patients. 

This may be the reason for noncompliance to allopathic treatment (Pandian et al, 

2012). 

2.2.3 Attributable fraction of stroke recurrence 

Inorder to accurately estimate the risk associated with a particular exposure 

to cause the disease, the epidemiologists often rely on multiple methods. While the 

odds ratio estimates the associated with the exposure, the attributable fraction 

estimates the excess risk among the exposed to get the diseases or the risk 

attributable to a particular exposure. Attributable fraction for stroke recurrence was 
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not commonly reported in most of the studies. Hillen et al. in 2003 found out the 

attributable fraction of stroke recurrence for diabetes 36.93% (95% CI, -3 to 62.63) 

and to atrial fibrillation 19.68 % (95% CI, -34.4 to 52.0) during the first year after 

the index stroke among stroke survivors (Hillen et al, 2003). Even though it was a 

large prospective follow up study of more than 1600 stroke survivors, they have 

reported attributable fraction using a statistically non significant hazard ratio for 

diabetes and atrial fibrillation. But none of the other variables were studied and 

reported. Large population surveys conducted among general population reported the 

attributable fraction for incidence of first ever stroke with hypertension being the top 

most one with an attributable fraction of 23.6% (Park et al, 2015) another study 

showed a highest attributable fraction of 45% for smoking (Yi et al, 2020). The 

INTERSTROKE study reported an attributable fraction of total 88.1% for the risk 

factors hypertension, diabetes, physical inactivity, smoking, alcohol use, waist to hip 

ration, apolipoproteins ratio, depression and stress in that study also hypertension 

ranked one (O‘Donnell et al, 2010). 

The population attributable risk (PAR) is another method of estimating risk 

which explains the added risk in the exposed population. It considers the excess risk 

associated with the exposure and the prevalence if risk factor in the population. The 

Population Attributable Fraction (PAF) is the proportion of cases in the population 

that can be attributed to the exposure in the population. PAF is an efficient tool for 

public health perspective, yet underutilised. After considering the value of PAR for 

selected risk factors, the one with higher value may be most important for planning 

interventions. While interpreting PAR for risk factors the modifiable nature of the 

risk factor need to be considered. PAR can be used in program planning to estimate 

the impact of intervention in the population.  The PAR calculated from the 2x2 table 

is un adjusted for other variables so the total risk for the different risk factors can add 

to more than hundred. There are regression models in which PAF can be directly 

calculated adjusted for other variables (Greenland & Drescher, 1998; Ruckinger et 

al, 2009). Hillen et al. in 2003 reported population attributable fraction of stroke 

recurrence for diabetes 9.1% (95% CI, -2.0 to 20.2) and atrial fibrillation 4.9% (95% 

CI, -7.3 to 17.2) among stroke population over a period of one year after index 
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stroke (Hillen et al, 2003). The overall adjusted population attributable fraction of 

first ever stroke for the risk factors hypertension, hyperlipidaemia, diabetes mellitus, 

coronary heart disease, smoking, heavy episodic alcohol consumption, low physical 

activity and obesity was reported as 78.9% in a large nation wide age and sex 

matched case control study in Japan (Aigner et al, 2017). 

The population attributable fraction is calculated using data from multiple 

sources which makes uncertainty in the estimation. This estimation depends on time, 

population and quality of the data on exposure and risk. The data on exposure to risk 

factor in the population is obtained from population surveys which may have the 

selection biases and participation biases (Shield & Rehm, 2012; Groves 2004). The 

report on exposure information may be subject to comprehension of question, recall 

bias, purposeful non reporting due to social unacceptability (Strack & Martin, 1987). 

There are methods to adjust and match, the exposure information from surveys to 

population level exposures (Rehm et al, 2010). those modalities can be utilised have 

a better estimation of PAF.  

The secondary stroke prevention requires individualised education for 

patients and care givers on medication adherence and risk factor control. Planned 

discharge with a discharge education can ensure that patient and care givers get 

adequate information on stroke recurrence prevention. A check list can be used to 

plan and implement discharge education. Various studies have shown that the 

education interventions given by doctors, nurses or physiotherapists are equally 

effective in behaviour modification (Ellis et al, 2005; Hohmann et al, 2009). 

Studies on stroke recurrences are mostly retrospective and have looked at the 

prevalence of risk factors and stroke subtype in relation to stroke recurrence. There 

is lack of prospective study with a comprehensive assessment of life style, 

behavioural factors, risk factor control and medication adherence stroke recurrence. 

None of the studies assessed the effect of medication adherence and following other 

health recommendation on risk factor control and stroke recurrence. Identifying 

these factors has important implications in planning secondary prevention strategies 

to reduce the stroke burden. 
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2.2.4 Medication adherence 

The World Health Organization (WHO) defined adherence as ―The extent to 

which a person‘ s behaviour—taking medication, following a diet, or making healthy 

lifestyle changes—corresponds with agreed-upon recommendations from a health-

care provider‖ (WHO, 2003). Attributes of medication adherence are:  knowing and 

agreeing to the medication, communicating and negotiating the regimen and active, 

continuous involvement and appraisal of the treatment effect. The identified 

antecedents of medication adherence include a valid prescribed medication regimen, 

cognitive and action abilities in her / his role as a patient and a level of preparation 

for medication treatment. The consequences of medication adherence are improving 

symptom control, decreasing re-hospitalizations and mortality, reducing medical 

care costs and restoring self-esteem (Bissonnette et al, 2008). 

Medication adherence is a cluster of behaviours simultaneously affected by 

multiple factors. According to WHO there are five interacting dimensions of 

medication adherence (figure 1). Each dimension will have many factors and many 

of the factors are not exclusive to one dimension rather they may overlap each other. 

One or more dimensions can contribute to patients‘ non adherence. The five 

dimensions are—health-care system or team, patient, therapy, condition, or social 

and economic factors. Improved adherence requires the successful interplay between 

the patient and those involved in managing his care (Sebateb, 2003). 
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Figure 1: Five Interacting Dimensions of Medication Non-Adherence 

Poor adherence encompasses much more than patients not taking their medicines 

as directed. The healthcare seeking behaviour, following protocols for changing 

behaviour, all these involve provider recommendations and patient decisions. The 

issues surrounding medication use are often very different from those involving 

dietary adherence, adherence to follow-up appointments, or adherence to diagnostic 

testing recommendations (Bissonnette JM, 2008). Poor adherence compounds the 

challenges of improving health of the poor population, and result in waste and 

underutilisation of already limited treatment resources. These consequences impair 

the ability of the health care system around the world to achieve population health 

goals. Increasing effectiveness of adherence interventions have far greater impact on 

health of the population than any improvement in specific medical treatment 

(Sebateb, 2003). It is estimated that for each 10% increase in adherence, an 

additional 6.7% fatal and non-fatal cerebrovascular events can be prevented with an 

incremental cost effectiveness ratio of £8200 per QALY (Quality Adjusted Life 

Years) gained (Virginia et al, 2015). 
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2.2.5 Types of medication nonadherence 

Adherence is not a dichotomy. Wide variety of pattern of medication use (WHO, 

2003). 

• Nonfulfillment or primary non adherence:  

 In this case, providers have made recommendations about a course of therapy 

that the patient ultimately does not initiate.  

• Non persistence: 

 In which patients decide to stop taking a medication after starting it, without 

being advised by a health professional to do so.  Non persistence can happen, at any 

point in time and is rarely unintentional (e.g., when patients and providers 

miscommunicate about therapeutic plans).  

• Nonconforming:  

 Which encompasses a variety of ways in which medications are not taken as 

prescribed; this behaviour can range from skipping doses, to taking medications at 

incorrect times or at incorrect doses, to even taking more than prescribed. 

• Full adherence:  

 A medication must be appropriately prescribed, filled, initiated, continued, 

and taken as intended.  

2.2.6 Theories of medication adherence 

Different theoretical perspectives can be used to explain the behaviour of 

adherence-biomedical, behavioural, communication, cognitive and self –regulatory 

etc. Several general theoretical frameworks from the literature in social psychology 

are useful in understanding adherence (Semin,1997; Coreil, 2001). The intrapersonal 

models use mental construct about a health related domain. Emphasis of these 

models is on cognitive and behavioural factors such as knowledge, attitude, 

perception, intention, and expectancies. Examples of intrapersonal models are health 

belief model, theory of planned behaviour, trans- theoretical model and self-
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regulatory model. They emphasize the active role of the person. Inter personal 

models argue that social context of people influences their health e.g. social 

cognitive theory, common sense self regulation model etc. 

Common sense self-regulation model (CS-SRM) takes the most 

comprehensive approach to representing the concepts that are proposed to influence 

adherence behaviour (Semin, 1997; Pillips L A, 2011; Coreil, 2001; Quinn, 2001). 

CS-SRM also has the potential to be the most successful at predicting adherence 

behaviour over a longer period. This theory incorporates the basic concepts of other 

theories such as severity, susceptibility specific to that illness, ability to perform the 

treatment and treatment efficacy specific to the illness, experienced symptoms of 

that illness of a particular patient. Illness identity, causes, timeline, consequences and 

control belief affect the initial phase of adherence behaviour development. It also 

incorporates two constructs which are relevant for behaviour maintenance beyond its 

initiation. As the patient becomes aware of the health threat, forms belief about 

treatment and his abilities which is influenced by the conflicting information he 

receives from his environment, his own personal experiences and other resources. 

Based on the belief formed they intent to adhere or non-adhere. The specific health 

belief formed into cognitive representation integrate feedback from time to time. If 

the performance of the behaviour results in evidence that it works, it confirms the 

patient‘s belief and it became coherent. Feedback from behavioural performance 

motivate behavioural repetition, repetition leads to routinization and the person 

acquires a strong behavioural habit. This may motivate multiple behaviour repetition 

also. The potential barriers to this phase are tempting behavioural alternatives, cost, 

time, physical limitations, low motivation, too varied daily routine etc (Coreil 2001). 

The diagrammatic representation of this theory is shown in figure 2. 
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Figure 2: Common sense self- regulation model explaining medication 

adherence behaviour ( Phillips L A, 2011). 
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2.2.7  Facilitators and barriers to medication adherence 

Health Care team/system factors include issues related to health-care delivery 

or patient-provider relationship such as communication skills, knowledge of health 

literacy issues, lack of empathy, lack of positive reinforcement, access to care, 

continuity of care, patient education material not written in plain language. Patient 

factors include stress of health-care visits, discomfort in asking questions to 

providers, patient‘s belief or understanding, patient‘s forgetfulness or carelessness, 

stressful life events, lack of immediate benefit of therapy. Condition or therapy 

related factors include complexity of medication, frequent changes in regimen, 

treatment requiring mastery of certain techniques, unpleasant side effects, duration 

of therapy, lack of immediate benefit of therapy, number of comorbid conditions and 

number of medications needed per day. Social and economic factors include 

Inability to access or difficulty accessing pharmacy, lack of family or social support, 

unstable living conditions and medication cost. The patient‘s abilities and resources 

will become the actual barriers and patient can go for unintentional non adherence. 

Patient believes and motivations become perceived barriers and they can go for 

intentional non adherence (WHO, 2003). 

There are more than 150 factors identified to influence medication adherence 

among patients (WHO, 2003). Physical disability, dependence, swallowing 

difficulty, size of medication, memory loss, depression, job loss, financial problems, 

alternative therapies, believes psychological factors like denial, stubborn refusal – 

these factors pose additional burden for stroke patients. The effect of gender, income 

and education on medication adherence was inconsistent and varied in studies 

conducted in different settings. Studies done among low income group had identified 

high cost of medication and difficulties to access health care as barriers to 

medication adherence (Burkhart & Sabaté,2003; Crayton et al, 2017). A study done 

in a developed country among stroke survivors also found out no effect of income on 

medication adherence (Sjo¨lander et al, 2016). A systematic review of 21 studies 

showed almost similar level of poor medication adherence among patients with free 

medication and with different payment schemes (Aziz et al, 2016). 
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Qualitative study conducted in France among stroke survivors found out that 

difficulties in taking medications, lack of knowledge on stroke and medication 

benefits, fear of over medication are the barriers for adherence in stroke patients 

(Bauler S, 2014). Care givers expressed that, doubts about generic drugs, lack of 

knowledge and absence of clinical symptoms as barriers. Support from caregivers 

and healthcare professionals were found as a facilitator for compliance in all 

participants. Patients and caregivers expressed that fear of recurrence was a 

facilitator for treatment compliance (Bauler S, 2014). Complementary and 

alternative medicine (CAM) is commonly used by persons with stroke throughout 

the world, particularly in Asia. About 36.3% of stroke survivors sought 

complementary and alternative medicine and 13% exclusively used it. They have 

identified lack of transportation, care giver time and personal and philosophical 

belief as the reasons for discontinuing treatment (Pandian et al, 2012).  

A systematic review of 25 studies to find out the health care system barriers and 

facilitators to adherence to secondary prevention medication for cerebrovascular 

disease found out that full prescription coverage, reduced co-payments, fixed dose 

combination and counselling may be effective in improving adherence. Prescribing a 

complex regimen is independently associated with poor adherence (Banerjee A et al, 

2016). Adherence to oral anticoagulants at one year post stroke was fairly good 

(80%) in a study conducted in Germany and disability at one year was independent 

predictor of poor adherence (Luger et al, 2015). Another systematic review 

conducted to find out the adherence to secondary stroke prevention medication and 

factors associated with medication adherence commented that 27 out of 29 included 

studies have high risk of bias. The nonadherence level was 30.9% (95% CI 26.8%–

35.3%). Commonly reported factors included concerns about treatment, lack of 

support with medication intake, polypharmacy, increased disability, having more 

severe stroke and absent history of atrial fibrillation (Alshaikh et al, 2016). A study 

conducted in Sweden revealed that the proportion of patients who were persistent 

users of drugs prescribed at discharge from hospital declined progressively. At 2 

years adherence became 74.2% for antihypertensive drugs, 56.1% for statins, 63.7% 

for antiplatelet drugs, and 45.0% for warfarin. For most drugs, advanced age, 
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comorbidity, good self-perceived health, absence of low mood, acute treatment in a 

stroke unit, and institutional living at follow-up were independently associated with 

persistent medication use (Glader et al, 2010). Other factors found to be associated 

with medication adherence among stroke survivors are increased concerns about 

medications, low trust in their personal doctor, problems communicating with their 

doctor due to language, perceived discrimination from the health system, difficulty 

accessing health care and inadequate continuity of care (Banerjee et al, 2013, 

Kronish et al, 2013), advanced age (Sappok,2001, Lummis et al, 2008), stroke 

severity on admission, cardioembolic cause (Sappok,2001), post-traumatic stress 

disorder (Kronish et al, 2012), disability prior to stroke, high cost (Lummis et al, 

2008). 

A systematic review of psychological determinants of medication adherence 

revealed perceived medication necessity is a major facilitator to medication 

adherence (Crayton et al, 2007). Following daily routine facilitated medication 

adherence (Jamison et al, 2017).   Qualitative study findings showed difference in 

medication adherence among those have care giver support or not (Thorogood, 2004 

& Bauler, 2014).
 

A qualitative thematic analysis was conducted from post stroke patients and their 

caregivers in an online forum of United Kingdom stroke association to find out 

barriers and facilitators of medication adherence in patients with stroke along with 

their caregivers. Forty-nine stroke patients and 33 care givers participated. 

Perceptions reducing the motivation to adhere included dealing with medication side 

effects, questioning doctors‘ prescribing practices and negative publicity about 

medications, especially in regard to statins. Caregivers faced difficulties ensuring 

medications were taken while respecting the patient‘s decisions not to take tablets. 

Not experiencing side effects, attributing importance to medications, positive 

personal experiences of taking tablets and obtaining modification of treatment to 

manage side effects were facilitators of adherence. Key practical barriers included 

difficulties with swallowing tablets, dealing with the burden of treatment and drug 

cost. Using medication storage devices, following routines and getting help with 

medications from caregivers were important facilitators of adherence (Jamison et al, 
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2017). A qualitative study conducted among stroke survivors reported practical 

barriers to medication adherence after stroke include forgetting medication, 

difficulty in swallowing tablets and difficulties in handling packaged medications 

(Souter et al, 2014). 

Ability of the patient to follow treatment can be compromised by more than one 

barrier but there is a tendency to focus on patient related factors. Health care 

environment in which patient receives care have more impact on adherence 

behaviour than any other factors. The reasons for nonadherence are often 

multifactorial. There is conflicting evidence in these studies. Despite of extensive 

knowledge base, the effort to deal with the problem has been fragmented. 

Methodologically sound, multidisciplinary approach is needed to identify the 

barriers and facilitators to medication adherence. In the present study a 

comprehensive literature search was conducted to include all the relevant variables. 

2.2.8. Measurement of medication adherence 

 There is no gold standard for measuring adherence. Self-reported nonadherence has 

a high negative predictive value. The widely accepted definition of medication 

adherence is at least consumption of more than 80% of their medications prescribed. 

This is the cut off accepted by the clinical trials to calculate drug efficiency. The 

subjective and objective measurements of adherence indicate different aspect of 

adherence behaviour. The subjective measures determine the belief and barriers to 

adherence while the objective measures describe how the patient performs the 

medication regimen. The methods of pill count and electronic devices do not ensure 

the ingestion of medication by the patient. The questionnaires such as Hill-Bone 

Compliance Scale, Medication Adherence Rating Scale (MARS) and Brief 

Medication Questionnaire are validated for specific health conditions (Lam & 

Fresco,2015). Morisky Medication Adherence scale (MMAS-8) and Medication 

Adherence Questionnaire (MAQ) have good sensitivity and specificity and are 

recommended to use in validated conditions with outcome data. Morisky Medication 

Adherence scale (MMAS-8) questionnaire is not in the public domain and not 

validated for stroke.  But the permission request to use and validate in stroke was 
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denied.  The other direct and indirect methods of measuring medication adherence 

are: 

• Direct methods 

  Drug levels in biological fluids 

  Direct observation 

• Indirect methods 

▫ Patient surveys [validated questionnaires MMAS-8, MAQ, Hill-Bone 

Compliance Scale and MARS] 

▫ Pill count 

▫ Biologic markers 

▫ Electronic monitoring device 

▫ Prescription claims data 

2.2.9. Prevalence of medication nonadherence among stroke survivors 

Medication non adherence is a major problem in both developing and 

developed countries. WHO report on non-adherence, estimated that over 30 -50% 

medicines prescribed for long term illnesses are not taken as directed. A study of 

over 3,000 patients in Germany, reported that 84% were still taking aspirin at one 

year post stroke, 77% oral anticoagulants, but only 61% who were prescribed 

clopidogrel at discharge were still taking it one year later (Hamann et al., 2003).  The 

reported medication adherence varies widely from 40- 85% among stroke survivors 

(Sappok et al, 2001; Khan et al, 2010; Kronish et al, 2013; Al Shaikh et al, 2016; 

Albright et al, 2017). The lowest ranges are from studies conducted in China and 

United States among low income under- privileged groups (Kronish et al, 2013; 

Chen et al, 2018). There is no published study from India on medication adherence 

among stroke survivors that could be identified. 
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2.2.10.  Interventions to improve medication adherence 

Ability to follow treatment is compromised by more than one barrier but 

tendency to focus on patient related factors. Health care environment in which 

patient receives care have more impact on adherence behaviour than any other 

factors. Unimodal interventions have been less successful than multimodal 

interventions, because the reasons for nonadherence are often multifactorial. 

Multimodal interventions have shown the most promise and have improved 

adherence and outcomes.  

The ultimate goal of adherence interventions is to improve patients‘ medication 

taking behaviour. The interventions should target health care providers, patients and 

family, health system, technology, policy or combination of these dimensions. 

Interventions may be delivered face-to-face, by telephone, with print materials, by 

computer, or by a DVD, video, or CD/audio or can be more than one mode of 

delivery. Education of illiterate people, assessment of social needs and family 

preparedness are reported to be effective interventions. Social and peer support were 

also found to be effective in increasing adherence. Participation in patients‘ 

organisations and support of community health professionals have been shown to be 

effective in promoting and maintaining adherence (Ruggieron L et al,1997; 

MacLean D & Lo R, 1998; Broadhead et al, 2002).  

Meta-analysis of 15 randomized control trials (RCT) on efficacy of financial 

reinforcement interventions for medication adherence, found out reinforcement 

interventions significantly improved adherence comparing to control conditions with 

an overall effect size of 1.77 (95% CI = 1.70–1.84) (Nancy et al, 2012). Education, 

motivational interviewing, risk communication, behavioural interventions like 

telephonic and electronic reminders, habit training were associated with increased 

adherence. Self-management interventions are effective in improving outcomes in 

people with long-term conditions (Barlow et al, 2002). Patient re-enforcement, 

reminding, patient information and education were the most promising type of 

interventions (Tuldra, 2000; O‘Carrol et al, 2012). Reminders through Short Text 

Messages (SMS) have been shown to decrease the rate of non-adherence by 24–26% 
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(Liu, 2008; Kamal 2015). Various studies have shown that the education 

interventions given by doctors, nurses or physiotherapists are equally effective in 

behaviour modification (Ellis et al, 2005; Hohman et al, 2009). 

The major limitations of these studies include the fact that outcome measure was 

not specified or not supplemented or even adherence not measured; only the risk 

factor levels were monitored. In most of the studies the content and method of 

delivery of interventions were not mentioned. Interventions are not targeted to 

causes of nonadherence. In case of multicomponent interventions, there is infrequent 

justification of the relevance of certain interventions in improving adherence. There 

is no theoretical framework in framing the studies and this precludes development of 

understanding of the phenomenon of adherence/nonadherence. 

2.3. Conceptual framework for this study 

The key objectives of the thesis were to find out the factors associated with 

stroke recurrence, medication adherence and risk factor control among stroke 

survivors and explore the facilitators and barriers to medication adherence. This 

framework uses theoretical concepts such as patients believes about stroke and 

treatment, besides a priori expectations and other factors and insights provided by 

the literature. 

The secondary stroke prevention guidelines intended to prevent stroke 

recurrences among survivors of first episode of stroke is developed based on the 

known risk factors of stroke recurrence. The secondary stroke prevention guidelines 

include medications to reduce thrombosis risk and control risk factors like diabetes, 

hypertension, dyslipidaemia. It strongly insists behavioural modification in the form 

of medication adherence and adopting new life style such as healthy diet, physical 

activity, smoking cessation and limiting alcohol consumption. Early initiation of 

treatment for secondary stroke prevention is associated with an 80% reduction in risk 

of early recurrent stroke. 

The clinical and treatment factors related to the index stroke, 

sociodemographic factors, mental and behavioural factors, access to health care, 
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presence and control of risk factors and medication adherence can affect stroke 

recurrence risk.  

The a priori assumption was that there is poor medication adherence and risk 

factor control among stroke survivors. A cross sectional survey was designed to find 

out the medication adherence and facilitators and barriers to medication adherence 

among stroke survivors. The targets for risk factor control was defined as per 

guidelines and compared.  

The variables for facilitators and barriers to medication adherence was 

selected from theories of medication adherence and insights given by literature. The 

variables were categorised into five dimensions as per the WHO classification such 

as- sociodemographic, access to health care, stroke related, life style and patients‘ 

belief about disease and treatment.  

As the patients accept the disease and potential chance to recurrence, they 

will initiate the medications. After the initiation of medication adherence behaviour, 

the factors in the sociodemographic, access to health care, stroke related, life style 

and patients‘ belief about disease and treatment domains may facilitate or act as a 

barrier for continuing the adherence behaviour. Good medication adherence with 

following other health recommendations may help achieve the intermediate outcome 

of risk factor control. The intermediate outcome of medication adherence was 

defined as attaining the targeted BP, RBS, HbA1C, LDL and HDL. As the patient 

experience the good outcome of continuing the adherence behaviour, it acts as an 

incentive to continue the same behaviour. Repetition of same behaviour leads to 

routinisation and helps develop a strong behaviour habit. The intermediate outcome 

of following a healthy life style was to follow a healthy diet, following 

recommended physical activity, quit smoking and reduce the intake of alcohol. The 

conceptual frame work of this study is given in figure 3.    
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2.4. Research designs used in this thesis 

 This research used two types designs to achieve the objectives. The first 

phase of the study used case control design and the second phase used cross 

sectional survey design. The pros and cons of these research designs are briefly 

explained in this section. 

2.4.1. Case control design 

 In case control study the participants are recruited based on the presence or 

absence of the outcome or the disease as cases and control respectively. The 

exposure to suspected etiological factors are identified from both cases and controls 

through recall using self-administered or interviewer administered questionnaires, 

historical records or through blood markers. The past exposure to etiological agents 

is compared between cases and controls to get the odds ratio for getting the disease 

(Setia, 2016; Rothman et al, 2008). The diagrammatic representation of case control 

study design is shown in figure 4. 

 Cases can be identified through proper and suitable case definition, otherwise 

selection bias can arise. The cases can be recruited from hospital or community. 

Hospital recruitment is influenced by the presence of disease as well the severity and 

other factors. Incident cases as well as prevalent cases can be recruited. Incident 

cases are ideal as the factors identified through prevalent case control study may be 

related to the cause of the disease and survival till date (Rothman et al, 2008). 

 The controls should be similar to the cases except for the presence of the 

disease They can be selected from the same population from where the cases are 

recruited so that they have same exposure characteristics as that of cases but their 

recall of exposure may not be comparable with that of cases. The other source of 

control is from the hospitalised patients with other diseases. But their exposure may 

not be representative to the population and sometimes the risk factors may be 

common to both diseases.  In that situation a condition which is proven to be un 

related disease of interest can be selected or controls from multiple sources can be 

selected. When cases and controls are freely available equal number of cases and 
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controls can be selected. For rare diseases more controls can be selected per cases to 

increase the precision of estimate (Setia, 2016 & Rothman et al, 2008). 

Potential confounders can be identified and controlled at the measuring time 

itself or can be adjusted at the analysis level. Confounders are variables associated 

with both the exposure and outcome. In cases control study, controls can be matched 

to cases on an individual or group basis to reduce confounding yet to be controlled at 

the analysis level (Pearce, 2008). Usually matched variables are not assessed as risk 

factor (Lewellen & courtright, 1998). Over matching create difficulties in recruiting 

controls.  

 

 

 

 Case control studies can be conducted without much expense and results can 

be obtained quickly. It is efficient to study rare diseases and multiple exposures can 

be studied. Generally, requires small sample size. The major disadvantages; rare 

exposures cannot be studied, incidence and prevalence cannot be estimated, we can 

study only one disease or outcome at a time and temporality cannot be established. 

Figure 4: Diagrammatic representation of case control design (Setia, 2006). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4817437/figure/F1/
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The case control studies are prone get selection bias and recall bias (Setia, 2016 & 

Rothman et al, 2008).   

 We can calculate odds ratio from case control study. Odds ratio approximate 

to risk ratio under rare disease assumption. Further analysis can be done using 

regression models.  

2.4.2. Cross sectional design 

 In cross sectional study the investigator does not alter the outcome or 

exposure but studies the outcome and exposure in the same population, at the same 

time and find out the relationship between them. Participants are selected based on 

the inclusion criteria. The prevalence of outcome among the survey population and 

odds ratio as a measure of association can be calculated in cross sectional surveys 

(Setia, 2016 & Rothman et al, 2008).   The schematic representation of the cross 

sectional survey design is given in figure 5. 

 

 

 

 

 Cross sectional surveys can be conducted faster compared to cohort study 

with less expenditure. This study will give prevalence of exposure or outcome which 

helps in planning cohort or case control studies. This study design is useful in 

planning, monitoring and evaluation of public health activities. 

Figure 5: Diagrammatic representation of cross sectional design (Setia, 2006). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4885177/figure/F1/
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 Since the data collection is done at a single pint of time, the causal 

relationship cannot be established in this study design. Trends in the incidence of the 

disease in the population cannot be studied as the prevalence depends on both the 

incidence and duration of the disease.   

2.5. Analysis methods used in this study 

2.5.1. Matched analysis 

Matching of sociodemographic or other variables is done in case control 

studies to remove confounding caused by the matched variables. The matched case 

control studies are conventionally analysed using matched analysis techniques using 

paired t test, Mc Nemar Ch
2
 test and Mantel Haenszel techniques for multivariate 

analysis (Rothman; Greenland, 1998). The matched case control study does not 

always require a matched analysis. The standard matched analysis of conditional 

logistic regression can be done to avoid the concern of sparse data. However 

matched case control study requires controlling of the matched variable at the 

analysis level because some time matching can result in over matching, that is not 

only for the matched variables but also in terms of exposure status also. If there is no 

problem of sparse data unmatched analysis can also be used for matched case control 

studies. The matched and unmatched analysis yield similar odds ratio, with 

unmatched analysis yield more precision (Pearce, 2008; Chia Ling, 2018). 

2.5.2. Hierarchical regression models 

In studies which explore the determinants of disease the complex hierarchical 

interrelationship between the variables is lost when all the variables are included in a 

single step regression analysis. Failure to notice this results in underestimation of the 

effects of distal determinants. Conceptualizing the relationship, including the 

variables categorized based on the proximity of relationship to the outcome based on 

literature review, clinical significance and assumptions and building hierarchical 

models can result in representation of proximal and distal variables more accurately 

in the final model than any other methods (Victoria et al, 1997). 

2.5.3. Sequential regression models 
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It is a useful tool for multiple regression analysis if there are large number of 

explanatory variables, put forward by Efroymson in 1950 and still remain unbeatable 

in big data analysis. In this method the significant variables to be included into 

regression analysis will be grouped into candidate variables and through each step 

the candidate variables are evaluated for statistical significance using appropriate 

statistical methods. Then forward selection of backward elimination method or 

bidirectional stepwise method can be used to until there is no statistically 

insignificant variable in the final model (Efroymson, 1960). The major criticism is 

that for big data analysis with too large number of explanatory variable this method 

results in selection of nuisance variables rather than true variables resulting in the 

creation of a model fit to the data rather than fitting to the sample. Larger the number 

of explanatory variables, the more misleading will be the results (Smith, 2018). 

2.5.4. Average attributable fraction 

The population attributable fraction (PAF) is more important from public health 

point of view because it gives excess risk for a particular risk factor in the 

population. It incorporates both individual association of risk and prevalence of risk 

factor in the population. The conventional method of estimation of PAF is using 

Levine‘s formula (Levine, 1943) with an adjusted or unadjusted Odds Ratio (OR). 

But the conventional method of calculation of PAF using Levine‘s formula with 

adjusted and unadjusted odds ratios are often overestimation of the risk because it 

does not consider potential confounders and adds to more than 100. Calculation of 

PAF directly from the regression model gives more accurate results and the sum of 

the risk will not exceed 100. The risk factor is coded dichotomously and removed 

from the population by classifying as unexposed and exposed and predicted 

probabilities are calculated through logistic regression analysis. The sum of all 

predicted probabilities is the adjusted number of cases of the disease that would be 

expected if the risk factor was absent in the population. Attributable fraction is then 

calculated by subtracting the expected cases from the observed cases. The procedure 

is repeated for all the possible sequence of logistic regression with sequential 

removal of risk factors and subsequent averaging to get average attributable fraction 
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which give a plausible estimation of population attributable risk (Greenland & 

Drescher, 1998; Ruckinger et al, 2009).   
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Chapter 3 

METHODOLOGY 

The study had two concurrent phases.  

Phase 1: An incident pair matched case control study to find out the factors 

associated with stroke recurrence after first ever stroke. 

Phase 2: Cross sectional survey to find out the medication adherence, facilitators and 

barriers to medication adherence and risk factor control among survivors of first 

episode of stroke. 

3.1 Phase 1 

3.1.1 Study design 

Phase one of the study was a pair matched incident case control study, 

conducted from February 2019 to December 2019 in the stroke clinic of Sree Chitra 

Tirunal Institute for Medical Sciences and Technology (SCTIMST) Trivandrum. The 

target population included survivors of first episode of stroke from the south and 

central Kerala. The source population was those who approached SCTIMST.  

3.1.2 Setting 

Sree Chitra Tirunal Institute of Medical Science and Technology 

(SCTIMST), Thiruvananthapuram is a tertiary level referral hospital which admit 

patients of neurology and cardiology specialities. It is a situated in the city centre 

and has more than 10 stroke admissions per week from South Kerala and central 

Kerala region. It has an acute stroke care unit, is maintaining a stroke registry and 

the patients are followed up in stroke clinic. The stroke registry maintained in 

SCTIMST is based on the WHO STEPS Stroke Manual.  

Incident cases of recurrent strokes were recruited from stroke clinic. Data 

were collected from medical records and by visiting patient’s homes. Controls were 

recruited from stroke registry who were individually matched for age as well as post-



 

42 
 

stroke-period and data collected by visiting home and from medical records. There 

was one control matched to each case of stroke recurrence.  

3.1.3 Sample size 

Sample size for pair matched case control study was calculated using sample 

size tables for clinical studies software. Sample size was calculated fixing α error 

=0.05, power =0.80, anticipated proportion of discordant pairs- 0.5, anticipated odds 

ratio= 3 (medication non adherence) and for a two-sided test. The number of 

matched pairs was estimated to be 61. Considering probability of nonresponse, 70 

matched pairs were recruited for this study. 

3.1.4 Sample selection procedure  

 The incident cases of recurrent stroke were recruited as they came to stroke 

clinic with stroke recurrence after first episode of stroke, during data collection 

period till the calculated sample size was reached. The total sample size of 70 was 

recruited from February 2019 to December 2019. As one incident recurrent stroke 

case was recruited, an age and post stroke period matched control were recruited 

from stroke registry. The stroke registry data was examined to get a closest pair of 

(Age ±3, post stroke period ±2 weeks) stroke survivor without stroke recurrence, as 

control. From the matched pair list, 2 were removed as they had recurrence. One had 

expired due to haemorrhagic stroke and 3 patients were not able to locate as per the 

address given. In those conditions next eligible control from the list was selected. 
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3.1.5 Sampling criteria 

Sampling criteria with rationale for cases and controls is given in table 1. 

Table 3.1: Sampling criteria with rationale for cases and controls 

 Criteria Rationale 

Cases Inclusion 

Criteria 

Incident cases of stroke 

recurrence beyond one 

month after first episode, 

presented within one 

month of stroke 

recurrence. 

Incident cases were 

selected to avoid survival 

bias. 

Recurrences beyond one 

month were selected 

because often the early 

recurrences were 

confused with progression 

of index stroke and the 

factors of our interest 

were related to life style 

and health behaviour. 

Index stroke should be 

ischemic stroke, 

haemorrhagic stroke or 

transient ischemic attack 

with evidence of acute 

infarct. 

We have taken all types 

of strokes because the 

factors of our interest 

have implication in all the 

three types. 

Aged 18 and above 

 

Stroke below 18 years of 

age were mostly not 

related to life style 

factors. 
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Exclusion 

Criteria 

Early recurrence within 

one month. 

Stroke survivors who are 

comatose, severely 

disabled (mRS≥5), having 

multiple coexisting 

diseases.  

Recurrences beyond one 

month were selected 

because often the early 

recurrences were 

confused with progression 

of index stroke. 

There is no implication in 

assessing life style and 

health behaviour in 

moribund patients. 

Controls Inclusion 

criteria 

Controls were stroke 

survivors of first ever 

stroke without stroke 

recurrence, pair matched 

to age and post stroke 

period (Age ±3 years, post 

stroke period ±2 weeks). 

 

Stroke recurrence is the 

event of interest. 

Age and post stroke 

period were associated 

with recurrence risk. We 

were not interested to 

study those variables. 

Exclusion 

criteria 

Stroke survivors who are 

comatose, severely 

disabled (mRS≥5), having 

multiple coexisting 

diseases. 

There is no implication in 

assessing life style and 

health behaviour in 

moribund patients. 

Aged 18 and above 

 

Stroke below 18 years of 

age were mostly not 

related to life style 

factors. 
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3.1.6 Research process 

 Phase 1 of this study was an incident pair matched case control study. The 

schematic representation of the research process is shown in figure 6. 

Incident cases of recurrent strokes were selected as cases. A recurrent stroke 

is defined as a stroke with clinical evidence of the sudden onset of a new focal 

neurological deficit with no apparent cause other than that of vascular origin (i.e., the 

deficit could not be ascribed to a concurrent acute illness, epileptic seizure, or toxic 

effect) occurring any time after the index stroke (Chinese acute stroke trial, 1997). 

Case was defined as the incident case of recurrent stroke among survivors of first 

episode of ischemic stroke, haemorrhagic stroke or transient ischemic attack with 

evidence of acute infarct within one month of stroke recurrence. 

Control was defined as age and post stroke period matched survivors of first 

episode of ischemic stroke, haemorrhagic stroke and transient ischemic attack with 

evidence of acute infarct without a recurrent stroke. Age and post stroke period 

matched controls were recruited from stroke registry. The stroke registry data was 

examined to get a list of close pair of stroke survivor without stroke recurrence, as 

control. The age matching of controls pair was done within an age ±3 years of that of 

the cases. The post stroke period of controls pair was matched within a post stroke 

period of ±2 weeks of that of cases. The controls were the closest pair from the list.  
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Figure 6: Schematic representation of the research process in phase 1 

 

 

Pair matched case control study 

Cases Pair matched controls 

Recruited directly from 

Stroke clinic (n=70) 

*Informed consent  

* Data Collection- review of medical 
records and interview using structured 
interview schedule 

*Measurement of height, weight, 
blood pressure and waist 
circumference 

*Appointment to visit home 

 

 

Data collection using 

interview schedule 

Recruited from stroke 

registry (n=70) 

*Invitation from stroke office to 

participate in the study 

*After acceptance, the researcher 

called to fix appointment for home 

visit 

 

 

Factors associated with recurrence of stroke among survivors of first episode of 

stroke 

*Informed consent  

*Collection of data from medical 
records  

*Interview using  structured interview 
schedule  

*Measurement of height, weight, 
blood pressure and waist 
circumference 
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3.1.7 Data collection tools and techniques 

Data collection tools and techniques used in the first phase of the study are 

shown in table 3.2. 

Table 3.2: Data collection tools and techniques- case control study 

Phases Techniques 

 

Tools 

2 1.Interview among cases and controls 

2. Review of medical records 

3. Measurement of height and weight, 

waist circumference and blood pressure 

1.Locally translated pretested 

structured interview schedule 

(annexure) 

2.Clinical information sheet 

(annexure) 

3.Calibrated weighing scale, 

measuring tape, BP apparatus 

and clinical information sheet 

70 cases were recruited over a period of 11 months in 2019. Controls were 

taken concurrently as and when a case was recruited. Pretested structured interview 

schedule was used to collect sociodemographic and clinical details. Clinical 

information sheet was used collect information on radiographic, imaging and clinical 

details of index stroke from medical records. Standard instruments were used to 

measure height, weight and blood pressure. Medication adherence and compliance 

with other recommended health advice like following a healthy diet, physical 

activity, tobacco abstinence and limiting alcohol consumption just prior to 

recurrence period were also assessed. 

 The variables were categorized into sociodemographic, clinical and imaging 

variables, treatment of index stroke related variables mental and emotional factors 

and health care seeking behaviour. The variables studied in sociodemographic 

category included sex, education of the patient, monthly household income, place of 

residence, religion, caste, occupation of the patient, nature of occupation of the 

patient, marital status and type of civil supply card. The clinical and treatment 

related variables included the characteristics of index stroke. The clinical variables 
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included type of index stroke, number of ischemic lesions, areas of bleed in 

haemorrhagic stroke, blood vessel affected, nature of lesion, severity of stenosis, 

presence of microbleeds, the Oxfordshire Community Stroke Project (OCSP) 

classification, Trial of ORG 10172 in Acute Stroke Treatment (TOAST) 

classification, modified Rankins Scale score (mRS) and National Institute Health 

Stroke Scale Score (NIHSS). The treatment of index stroke related variables 

included shifted from one hospital to another, treatment done, number of days 

hospitalised, treated in hospital having stroke unit and received a comprehensive 

discharge education. Self reported presence of anxiety and memory problems were 

included in the mental and emotional factors. Presence of depression was identified 

by the presence of medication for depression. The last visit to health care facility was 

included to identify the health care seeking behaviour.  Current functional ability 

was measured using mRS score to identify the ability to follow secondary stroke 

prevention strategies. 

Self-reported medication adherence was defined as consumption of more 

than 80% of their medications for last two weeks, based on their last prescription. 

The data on medication adherence was collected by interviewing the patient and 

primary care giver regarding the medication intake history of two weeks. Medication 

adherence was calculated for five categories of medication; antiplateletes, 

antihypertensives, antidiabetics, statin and anticoagulants. Overall adherence was 

defined adherence to all the categories of medication prescribed.  

A healthy diet was defined as consumption of approximately 350-400gms of 

vegetables a day, one medium sized fruit or two small sized fruit per day and 

avoiding extra salts, sweets and fried foods (Kerman et al, 2014 & WHO, 2005). 

Recommended physical activity was at least 30 minutes of moderate physical 

activity like walking for at least 3 days a week (Kerman, 2014). Self-reported 

medication adherence was defined as consumption of at least more than 80% of their 

medications, based on their last prescription. 

History of medical conditions being the risk factor for stroke recurrence were 

diabetes, hypertension, Coronary Heart Disease (CHD), carotid disease, valvular 
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heart disease, atrial fibrillation, thyroid dysfunction was included. History of 

smoking and alcohol use was collected. The data on blood sugar, lipid levels prior to 

recurrence period were also collected from lab reports. The risk factor control is 

defined as achieving the desired levels of blood pressure, blood sugar and 

cholesterol. The targets for risk factor control were taken from National Cholesterol 

Education Program (NCEP) ATP III guidelines (NCEP, 2001) for Cholesterol 

(LDL<100 mg/dl and TC<200 mg/dl), American diabetes Association guidelines 

(FBS 70-130mg/dl and HbA1C <7) for Diabetes control (ADA, 2019) and ASA 

secondary stroke prevention guidelines (Kerman et al, 2014) for blood pressure (SBP 

<140 mm of Hg  and DBP<90 mm of Hg).  

3.1.8 Data analysis 

Analysis for pair matched case control study was done using R statistical 

software (R core team, 2015). Mc Nemar χ2 test was done for dichotomous variables 

and paired t test was done for continuous variables to find out the relationship 

between variables and stroke recurrence.  Mantel Haenszel Ratio (MHR) with 95% 

Confidence Interval (CI) was reported. Those variables had statistical significance 

<0.1 were considered for multivariate analysis. Hierarchical conditional binary 

logistic regression models (Victoria et al, 1997) were built using R statistical 

software by classifying the significant variables into different groups based on the 

existing knowledge of proximity of association to stroke recurrence. The distal group 

was sociodemographic variables, then risk factors, thirdly life style and proximal 

index stroke related variables. More distal variables were put into the model initially 

and new variables were added to significant variables in each step for further 

analysis. 

Model 1 was built with age, sex and nature of income category as independent 

variables and stroke recurrence as dependent variables. 

Model 2: The Variables included in this model were medication adherence, 

glycosylated haemoglobin, lipid control, history of valvular heart disease, 

intracranial vessel disease and significant variables in the model 1. 
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Model 3: The variables were following recommended physical activity, healthy diet 

and significant variable in the model 2. 

Final model was created using significant variables in model 3 and National Institute 

Health Stroke Scale (NIHSS) score of index stroke, number of days of 

hospitalisation of index stroke, presence of discharge advice, cardioembolic subtype, 

lacunar stroke, presence of depression, anxiety and memory issues. 

The attributable fraction is defined as the extent to which the exposure in 

question accounts for the occurrence of disease among exposed people who get the 

disease. The attributable risk of stroke recurrence for the significant variables was 

calculated using the formula OR-1/OR; where OR is the odds ratio ((Rothman & 

Greenland 1998; Gordis, 2009). 

3.2 Phase 2 

The second phase of this study was a cross sectional survey. 

3.2.1 Study design 

Cross sectional survey among hospital-based stroke survivors of first episode of 

stroke within a post stroke period of three months to one year. 

3.2.2 Setting 

This phase of the study was conducted the stroke clinic of Sree Chitra 

Tirunal Institute for Medical Sciences and Technology (SCTIMST), 

Thiruvananthapuram, which is a tertiary level referral hospital. The comprehensive 

stroke care unit admits 450-500 patients per year. The patients are followed up in the 

stroke clinic on an outpatient basis.  

3.2.3 Population and sample 

Stroke is defined as “Rapidly developing clinical signs of focal (or global) 

disturbance of cerebral function, with symptoms lasting 24 hours or longer or 

leading to death, with no apparent cause other than of vascular origin” (Warlow, 

1998). Survivors of first episode of stroke refers to the survivors of diagnosed cases 

of ischemic stroke, haemorrhagic and transient ischemic attack with evidence of 
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acute infarct. The study population for this cross sectional survey were the survivors 

of first episode of stroke within a post stroke period of three months to one year. 

The risk factor control is defined as achieving the desired levels of blood 

pressure, blood sugars and cholesterol. The targets for risk factor control were taken 

from National Cholesterol Education Program (NCEP) ATP III guidelines (NCEP, 

2004) for Cholesterol (LDL<100 mg/dl and TC<200 mg/dl), American diabetes 

Association guidelines (FBS 70-130 mg/dl and HbA1C <7) for Diabetes control 

(ADA, 2019) and ASA secondary stroke prevention guidelines (Kerman et al, 2014) 

for blood pressure (SBP <140 mm of Hg and DBP<90 mm of Hg).  

3.2.4. Sample size 

Sample size for this study was determined based on the following formula: 

n=zα² p (1-p)/d², where zα = 1.96 at 95% confidence interval, p= prevalence of 

medication adherence among stroke survivors; taken as 40% (Kronish et al, 2013) 

and d = absolute precision of 7%. A sample size of 185 was calculated using Open 

Epi Software. Considering a non-response rate of 20%, the total sample size came 

out to be 222 participants. To round up, the total sample size estimated for this study 

was 240 participants. 

3.2.5 Sampling criteria 

Survivors of first episode of stroke, aged 18 and above within a period of 

three months to one year were recruited for the cross sectional survey during the 

period of February 2019 to August 2019. Comatose, severely disabled [modified 

Rankins Scale score (mRS)≥5], having multiple coexisting diseases were excluded 

from the study.  

3.2.6 Data collection tools and techniques 

Locally translated pretested structured interview schedule (annexure) was used to 

collect data. The interview schedule was developed through the following steps 

• Creation of item pool 
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 In depth interview among selected stroke survivors, care givers of 

stroke survivors and health care team workers and review of literature was 

conducted to generate an item pool for the tool. 

• Items were prioritized by circulating it through experts in the field. Highest 

ranked items were selected 

• Translation and back translation were done and checked for consistency 

• The developed tool was circulated among experts for feasibility, readability, 

consistency of style and formatting and the clarity of the language used. 

• Pre testing was done by administering the tool to 10 stroke survivors and 

cognitive interview was done to know their feedback. 

• The tool was administered to the same subjects after 10 days for test retest 

reliability. 

• Fine tuning of the tool was done by incorporating the changes. 

The interview schedule included sections to collect sociodemographic data, 

family support, financial support for medications, health care seeking behaviour, 

access to health care and relationship with health care provider. Details regarding 

stroke survivor’s belief about treatment and disease and presence of anxiety and 

depressive mood were also assessed. 

The sociodemographic variables were age, sex, place of residence, religion, 

caste, education of patient, occupation of patient, house hold monthly income, 

number of family members, living with spouse, education of the care giver, nature of 

occupation of the care giver, presence of medical insurance, nature of insurance, 

financial support for medication and nature of civil supply card. The variable 

included under access to health care were system of medicine followed for treatment 

of stroke, place where usual check up is done, visit by ASHA worker, last visit to 

doctor, availability of medicine in the nearest pharmacy, distance to nearest 

pharmacy, distance to nearest clinic, medicine out of stock in pharmacy, buying 

medicine for one month, reasons for not buying medicine for one month, cost of 

medicine or one week, any communication problem with the doctor and presence of 

discharge education. The variables selected under stroke related were type of stroke, 

post stroke period, NIHSS at ictus, NIHSS at review, mRS score, memory problem 
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and depression. Life style factors are following a healthy diet, continuing 

physiotherapy, doing regular physical activity and routine life style.  The factors 

related to patient’s belief about treatment included perceived poor state of health, 

anxiety about stroke, awareness about recurrence risk, perceived need of medicine, 

believes that medicine prevent recurrence, fear of dependence, belief about treatment 

regimen, satisfaction with the treatment, ability to read and understand medicine 

name, confidence in taking medication as per prescription, family help, family 

reminders and history of treatment default. 

Compliance with other recommended health advice like following a healthy 

diet, physical activity, tobacco abstinence and limiting alcohol consumption were 

also assessed. A healthy diet was defined consumption of approximately 350-

400gms of vegetables a day, one medium sized fruit or two small sized fruit per day 

and avoiding extra salts, sweets and fried foods. Recommended physical activity was 

at least 30 minutes of moderate physical activity like walking for at least 3 days a 

week. 

Standard instruments were used to measure blood pressure, weight, height 

and waist circumference (WC). Clinical information sheet was used to collect data 

from medical records which included stroke related data, history of diabetes, 

hypertension, dyslipidaemia, their treatment and blood investigation results of 

fasting blood sugar, glycosylated haemoglobin, low density lipoprotein and total 

cholesterol. Modified Rankin scale was used to measure physical disability at the 

time of follow up.   

Self-reported medication adherence was defined as consumption of at least 

more than 80% of their medications for last two weeks, based on their last 

prescription. Medication intake history of previous 14 days prior to recruitment was 

collected through face to face interview with patients and their primary care giver. 

The last given prescription from our hospital was used to identify the medications 

prescribed for the patients. The patients and the care givers were asked to fill the 

check list of medication intake prior to 14 days of recruitment to study. The check 

list included the name of medication and frequency. Medication intake history was 



 

54 
 

taken for antiplatelets, antihypertensives, antidiabetics, statin and anticoagulants. 

This medication intake history was compared with the prescription and medication 

adherence was calculated for each category of medication. If they have consumed 

more than 80% of their prescribed category of medication, they are said to be 

adherent to particular category. Over all adherence was defined as adherence to all 

the category of medication prescribed for the patient. The self-reported reasons for 

non-adherence were also collected from non-adherers.  

3.2.7 Research process 

Survivors of first episode of stroke within a period of three months to one 

year were recruited for the cross sectional survey from stroke registry of SCTIMST. 

Data collected from them during their follow up visit to stroke clinic in SCTIMST 

after getting written informed consent. The Schematic representation of research 

process is given in diagram 7. 

 

 

 

  

 

 

 

 

 

 

 

Figure 7: Schematic representation of the research process in phase 2 
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3.2.8 Analysis 

For meeting the first objective, the proportion of patients who had consumed 

at least >80% of their medications for last two weeks, based on their last prescription 

was reported.  

To find out the risk factor control, the proportion of patients who achieved 

the targeted level of diabetic control, hypertension control and dyslipidaemia control 

were analysed. Separate models were created to find out the effect of medication 

adherence on risk factor control, adjusted for the following: physical activity, healthy 

diet, current smoking and alcohol use. Adjusted odds ratio and 95% confidence 

interval were reported. 

Bivariate analysis with medication adherence as outcome variable and 

patients’ characteristics was done to find out facilitators and barriers to medication 

adherence. Odds Ratio (OR) with 95% Confidence Interval (CI) was reported. Those 

variables have statistical significance <0.1 were considered for regression analysis. 

Sequential stepwise logistic regression analysis (Efroymson, 1960) was done in the 

following steps.  

Step1- The variables were categorized into five groups. Sociodemographic variables 

included age, sex, ownership of vehicle, belongs to poor households and place of 

residence. The second category of variables were treatment access, availability of 

medicine in the nearest medical shop and buying medicines for one month were the 

variables. Stroke related variables included stroke severity at ictus, stroke severity at 

recruitment, presence of memory issues and mRS score. Variables related to 

patient’s belief about treatment and disease were perceived need of medication, 

experiencing side effects, fear of dependence to medications, belief that medicine 

prevents recurrence, simple treatment regimen and perceived poor state of health. 

The last group of variables were related to other health behaviour such as continuing 

physiotherapy, following a healthy diet, following recommended physical activity 

and having a daily routine.  Separate logistic regressions were built including age 

and sex in each model, corresponding to each group of predictors resulting in five 
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models. Those variables having significance level <0.1 in each model were 

considered for the second step. 

Step2- Those variables having significance level <0.1 from each category were 

selected for regression analysis at second step. The variables were availability of 

medicine in the nearest medical shop, buying medicines for one-month, continuing 

physiotherapy at home, having a daily routine, NIHSS<4 at review, presence of 

memory problem, experiencing side effects, belief that medicine prevents recurrence 

and perceived poor state of health. A multiple logistic regression model was created 

including all the variables plus age and sex. 

Step3- Final model was created by backward elimination from step 2, with alpha 

level set to 0.05.  

 The population attributable risk (PAR) was defined as the percent reduction 

in the incidence of disease if the exposure was removed from the population 

compared to its current exposure pattern (Rothman & Greenland 1998; Gordis, 

2009).The prevalence of medication nonadherence and not receiving discharge 

advice during index stroke obtained through the cross sectional survey was 

considered as the population prevalence for the same and population attributable risk 

of stroke recurrence was calculated using the formula Pe (OR-1)/1+Pe (OR-1) (where 

Pe is the prevalence of exposure in population and OR is the corresponding odds 

ratio) for medication non adherence and not receiving discharge advice at index 

stroke (Levine, 1953). The prevalence of lacunar stroke and proportion of patients 

having above the mean days of hospitalisation was taken from two studies done in 

different setting (Somasundaram & potty, 2020; Sheedy et al, 2020) and population 

attributable risk was calculated. Population attributable risk was calculated with 

adjusted and crude odds ratios. 

 In order to have a more precise estimate of population attributable fraction, 

sequential logistic regression analysis was done with significant risk factors in the 

final model of case control study adopting the method suggested by Ruckinger et al 

in 2009 and average attributable fraction was reported (Ruckinger et al, 2009). 
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3.3 Ethical considerations 

 The study was undertaken after obtaining clearance from Institutional Ethics 

Committee (Appendix) of Sree Chitra Tirunal Institute for Medical Sciences and 

Technology, Trivandrum, Kerala (SCT/IEC-1327/November-2018). The participant 

information sheet (Appendix) was distributed and written informed consent 

(Appendix) was obtained after clearing doubts from all the participant before the 

survey. 

Privacy was maintained in all interactions with the respondents. Interviews 

were conducted providing adequate privacy by ensuring that the respondent and the 

interviewer only was present at the time of interview.  The confidentiality of the 

information was protected under all circumstances. The data collected is stored in a 

safe manner and saved as a computer file with password. The raw data will be with 

the custody of the principal investigator for 3 years and after that it will be 

destroyed. 
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Chapter 4 

RESULTS 

This chapter has two sections corresponding to the methods applied in the 

two phases of the study: 

Section I: Results of pair matched incident case control study 

Section II: Results of cross sectional survey 

4.1 Section I: Results of pair matched incident case control study 

4.1.1 Characteristics of the study participants 

4.1.1.1. Demographic characteristics of the study participants 

Seventy incident cases of recurrent strokes and 70 age and post stroke period 

matched controls were recruited for the study. The mean age of cases was 

60.79±11.54 years and that of controls was 60.29±11.38 years. The females 

constitute 18.6% of cases and 32.9% of controls. The mean stroke recurrence period 

for cases was 49.53±53.35 months and that of control was 50.09±53.03 months. The 

median stroke recurrence period was 65.5 months. The difference in age and post 

stroke period between cases and controls were not statistically significant (p=0.48 

and p=0.29 respectively). The demographic characteristics of the cases and controls 

are given in the table 4.1. 

Table 4.1: The demographic characteristics of the participants 

Variable   Characteristics Case Control 

N % N % 

Age <= 45 10 14.3 9  12.9  

  46 - 55 11 15.7 13 18.6 

  56 - 65 23 32.9 22 31.4 

  66 - 75 22 31.4 23 32.9 

  >75 4 5.7 3 4.3 

Sex Male 57 81.4 47 67.1 
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Variable   Characteristics Case Control 

N % N % 

  Female 13 18.6 23 32.9 

Education of 

patient 
Below 10th 27 38.6 22 31.4 

  10-12th 35 50 41 58.6 

  
Graduate and 

above 
8 11.4 7 10 

Monthly 

income 
<= 1500 13 18.6 13 18.6 

  1501 - 5000 40 57.1 33 47.1 

  5001+ 17 24.3 24 34.3 

Area of 

residence 
Rural 45 64.3 46 65.7 

  Urban 25 35.7 24 34.3 

Religion Hindu 47 67.1 57 81.4 

  Christian 14 20 5 7.1 

  Muslim 9 12.9 8 11.4 

Caste SC 0 0 2 2.9 

  ST 1 1.4 0 0 

  
OBC 

Others 

45 

24 

64.3 

34.3 

40 

28 

57.1 

40 

Occupation 

of patient 
Clerical 5 7.1 7 10 

  Manual labourer 22 31.4 20 28.6 

  Professional 4 5.7 2 2.9 

  Home maker 10 14.3 17 24.3 

  Unemployed 9 12.9 6 8.6 

  Self employed 17 24.3 11 15.7 

  Retired 3 4.3 7 10 

Nature of 

occupation 

of patient 

Sedentary 26 37.1 28 40 

  Non sedentary 21 30 14 20 
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Variable   Characteristics Case Control 

N % N % 

  Manual labourer 14 20 11 15.7 

  Home making 9 12.9 17 24.3 

Marital status Married 64 91.4 63 90 

  Separated 1 1.4 1 1.4 

  Widowed 5 7.1 6 8.6 

Civil supply card Yellow 3 4.3 0 0 

  Pink 17 24.3 8 11.4 

  Blue 23 32.9 34 48.6 

  White 27 38.6 28 40 

SC-Scheduled Caste; ST-Scheduled Tribe; OBC-Other Backward Caste 

4.1.1.2 Characteristics of index and recurrent strokes 

 The mean stroke recurrence period was 50.09±53.03 months and controls 

were pair matched to post stroke period ±2 weeks of that of corresponding cases. 

The comparison of index and recurrent stroke is given in table 4.2.    

Table 4.2: Characteristics of index and recurrent strokes 

Characteristics Index stroke 

n (%) 

Recurrent 

stroke 

n (%) 

 

Stroke 

type        

Ischemic 

Haemorrhagic 

TIA 

131(93.6) 

4(2.9) 

5(3.6) 

56(80) 

10(14.3) 

4(5.7) 

OCSP Lacunar 

Partial anterior 

circulation 

Total anterior 

circulation 

Posterior circulation 

 

22(15.7) 

65(25) 

15(10.7) 

34(24.3) 

0.0 (0) 

39(65.0) 

1(1.6) 

20(33.4) 
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 OCSP- The Oxfordshire Community Stroke Project Classification; TOAST- Trial of 

ORG 10172 in acute stroke treatment classification; TIA- Transient Ischemic attack; mRS-

modified Rankins Scale; NIHSS- National Institute Health Stroke Scale  

4.1.1.3 The radiographic and imaging characteristics of index stroke 

 The radiographic and imaging characteristics of index stroke is given table 

4.3. Majority of the cases and controls had ischemic stroke subtype. The blood 

vessels more commonly affected in cases are intracranial part of carotid artery where 

are majority of the controls had pathology in the middle cerebral artery. The 

etiologic subtype of index stroke showed majority of the cases had cardioembolic 

subtype while the proportion of small vessel disease stroke is more among controls. 

Table 4.3: The radiographic and imaging characteristics of index stroke 

Variables   Characteristics Case Control 

N % N % 

Type of index 

stroke 
Ischemic 63 90 68 97.1 

  TIA 3 4.3 2 2.9 

  Haemorrhagic 4 5.7 0 0 

Ischemic lesion single 44 66.7 44 62.9 

 Multiple 22 33.3 26 37.1 

Blood vessel 

affected 

Intracranial ICA 

ACA 

12 

0 

18.2 

0.0 

10 

1 

12.9 

1.4 

 MCA 11 
    

16.7 
17  24.3 

 PCA 1     1.5 1    1.4 

Characteristics Index stroke 

n (%) 

Recurrent 

stroke 

n (%) 

mRS ≤2 

>2 

35(25) 

105(75) 

8(11.4) 

62(88.6) 

NIHSS ≤4 

>4 

54(38.6) 

86(61.4) 

23(32.9) 

47(67.1) 
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Variables   Characteristics Case Control 

N % N % 

 Basilar 3     4.5  4    5.7 

 
Extracranial ICA 

Vertebral 

4 

6 

    6.1 

    9.1 

8 

4 

 11.4 

   5.7 

Nature of lesion stenosis 18 27.3 21  30 

  Occlusion 15 22.7 20 28.6 

 Severity of stenosis Mild 2 11.1 4  19.0 

 Moderate  8 44.4 10 47.6 

  Severe       8 44.4 7  33.4 

Presence of Micro 

bleeds 
Yes 4 6.1 6 8.6 

OCSP Lacunar 7 10.6 15 21.4 

  
Partial anterior 

circulation 
34 51.5 31 44.3 

  
Total anterior 

circulation 
4 6.1 11 15.7 

  Posterior circulation 21 31.8 13 18.6 

TOAST 
Large artery 

atherosclerosis 
24 35.3 26 37.1 

  Cardio embolism 15 22.1 5 7.1 

  
Small artery 

atherosclerosis 
11 16.2 17 24.3 

  Undetermined 14 20.6 20 28.6 

  Other determined 4 5.9 2 2.9 

OCSP- The Oxfordshire Community Stroke Project Classification; TOAST- Trial of ORG 

10172 in acute stroke treatment classification; TIA- Transient Ischemic attack; ICA- Internal 

carotid artery; ACA- Anterior communicating artery; MCA- Middle cerebral artery; PCA-

Posterior cerebral artery; 
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4.1.1.4 The treatment characteristics of index stroke 

 The average time to reach hospital during index stroke for cases was 12.65± 

25.86 hours and that of control was 17.49±40.33 hours. The average number of days 

of hospitalization during index stroke for cases was 5.04± 4.25 days whereas the 

controls had an average of 7.47± 6.42 days of hospitalisation during index stroke. 

The other index stroke related characteristics are given in table 4.4. 

Table 4.4: The treatment characteristics of index stroke 

Variable   Characteristics Case Control 

N % N % 

Shifted to another hospital 

during index stroke 
Yes 32 45.7 50 71.4 

  No 38 54.3 20 28.6 

mRS index 
<2 

>2 

18 

52 

25.7 

74.3 

17 

53 

24.3 

75.7 

NIHSS index 
<4 

>4 

26 

44 

37.1 

62.9 

28 

42 

40 

60 

Treatment done for index stroke  Thrombolysis 3 4.3 6 8.6 

  
Mechanical 

Thrombectomy 
3 4.3 2 2.9 

  Surgery 1 1.4 5 7.1 

  Medical 63 90 57 81.4 

Received discharge education Yes 38 54.3 62 89.9 

  No 32 45.7 7 10.1 

Treated in stroke unit during 

index stroke 

Yes 

No 

36 

34 

51.4 

48.6 

50 

20 

71.4 

28.6 

Number of days hospitalized 
≤7 

>7 

57 

13 

81.4 

18.6 

44 

25 

62.9 

35.7 

mRS-modified Rankins Scale; NIHSS- National Institute Health Stroke Scale  
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4.1.1.5 History of cardio vascular risk factors 

The prevalence of cardiovascular risk factors among the participants is given in 

table 4.5. Valvular heart disease was more prevalent among cases than controls. The 

prevalences of other cardiovascular risk factors were almost equal among both cases and 

controls. 

Table 4.5: Prevalence of risk factors among the participants 

Risk Factor 
     Case 

N 

 

% 

Control 

n 

 

% 

Diabetes Mellitus 42 60 45 64.3 

Hypertension 55 78.6 58 82.9 

Dyslipidaemia 56 80 54 77.1 

Coronary artery disease 11 15.7 9 12.9 

Carotid disease 15 21.4 15 21.4 

Valvular heart disease 10 14.3 3 4.3 

Atrial fibrillation 7 10 6 8.6 

Thyroid dysfunction 6 8.7 8 11.4 

Ever smoked >100 cigarettes 

over life time  

Alcohol use 

36 

9 

51.4 

12.9 

27 

7 

38.6 

10 

 

4.1.1.6 Mental and emotional status and health behaviour of the of the cases and 

controls prior to recurrence period 

Mental and emotional status and health behaviour of the cases and controls prior to 

recurrence period is given in table 4.6. The cases expressed more anxiety and memory 

problems compared to controls. Comparing to controls, depression was more prevalent 

among cases.  Medication adherence prior to recurrence period among cases and controls is 

given in figure 6. Controls were more adherent to medication (80%) compared to cases 

(40.7%).     
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Table 4.6: Mental and emotional status and health behaviour of the of the cases and 

controls prior to recurrence period 

   Variable   Characteristics Case Control 

    N % N % 

Anxiety Yes 45 64.3 34 48.6 

  No 25 35.7 36 51.4 

Depression Yes 27 38.6 9 12.9 

  No 43 61.4 61 87.1 

Memory problem Yes 14 20 4 5.7 

  No 56 80 66 94.3 

Medication adherence Yes 33 47.1 56 80 

  No 37 52.9 14 20 

Last visit to health care 

facility 

<1 month 

>1 month 

20 

50 

28.6 

41.4 

15 

55 

21.4 

78.6 

mRS score 

 

≤2 

>2 

51 

19 

72.86 

27.14 

   55 

    15 

78.57 

21.43 

mRS – modified Rankin Scale  

 

4.1.1.7 Status of risk factor control prior to recurrence period 

The mean total cholesterol of cases was 159.34±41.74 mg/dl and that of 

controls was 149.13±27.2mg/dl. The mean low density lipoprotein value of cases 

0

10
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30

40

50

60

case controls

Figure 8: Medication adherence among cases and 
controls 

Medication adherence Medication adherence



  
 

67 
 

was 91.76±36.03 mg/dl and that of controls was 79.79±19.65mg/dl. The average 

fasting blood sugar value was 129.19±33.72 mg/dl for cases and that of controls was 

121.02±41.18mg/dl. The average glycosylated haemoglobin for cases was 

7.47±1.91gm/dl and that of controls was 6.86±1.28gm/dl. The status of risk factor 

control at the time of recurrence period is given in table 4.7.  

Table 4.7: Risk factor control status prior to recurrence period 

Variables   Characteristics Case Control 

     N % N % 

Alcohol Use Yes 9 12.9 7 10 

  No 61 87.1 63 90 

Current smoking Yes 9 13 5 7.2 

  No 60 87 64 92.8 

 Following a Healthy diet Yes 8 11.4 32 45.7 

  No 62 88.6 38 54.3 

Following recommended 

Physical activity 

Yes 

No 

    14 

66 

20 

80 

36 

34 

51.4 

48.6 

Waist Circumference
 

Abnormal 59 84.3 56 80 

  Normal
# 

11 15.7 14 20 

Body Mass Index (kg/m
2
) 

 

Normal (<25) 

Overweight and obese (25 and above) 

26 

44 

37.1 

62.9 

27 

43 

38.6 

61.4 

Diabetic control 
Yes 

No 

41 

29 

41.4 

58.6 

38 

32 

54.3 

45.7 

Lipid control 
Yes 

No 

12 

58 

17.1 

82.7 

67 

3 

95.3 

4.7 

Hypertension control 
Yes 

No 

28 

42 

40 

60 

51 

19 

27.1 

72.9 

Diabetic control-Among patients with diabetes FBS 70-130 and HBAIC ≥7 and in 

non diabetics HBAIC ≥6.5 and FBS ≥126, Hypertension control- SBP ≤140 and DBP 

≤90 among hypertensives and in non hypertensives SBP ≤130 and DBP ≤ 80 and Lipid 

control- LDL ≤100 and TC≤ 200 among patients with dyslipidaemia. A healthy diet 

was defined consumption of approximately 350-400gms of vegetables a day, one 

medium sized fruit or two small sized fruit per day and avoiding extra salts, sweets, 

fried foods. Recommended physical activity was at least 30 minutes of moderate 
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physical activity like walking for at least 3 days a week. # normal <80 cm in women 

and <94 cm in men. 

4.1.2 Results of Bivariate analysis 

4.1.2.1 Demographic characteristics and stroke recurrence 

Demographic characteristics of the participants and its association with 

stroke recurrence is given in table 4.8 (results of bivariate analysis). The risk of 

stroke recurrence was four times to those who belongs to the category of BPL while 

comparing to APL category. None of the other variables  showed statistically 

significant difference. 

Table 4.8: Demographic characteristics and stroke recurrence (70 matched 

pairs) 

 Variables (dichotomised) Control 

 

MHR  P
@

 

value 

95% CI  

n  n  LL UL 

 

 

 

 

 

Case 

 

Sex Male 

Female
* 

35 

12 

 22 

1 

 1.83 0.121 0.91 3.7 

Place of 

residence 

Rural 

Urban
* 

31 

15 

 14 

10 

 0.93 1.000 0.45 1.93 

caste Reservation 

group 

General
* 

27 

15 

 19 

9 

 1.27 0.608 0.64 2.49 

Education of 

patient 

≤10 

>10
* 

39 

8 

 12 

11 

 1.5 0.503 0.61 3.67 

Nature of 

occupation  

of the patient 

Sedentary 

Non 

sedentary
* 

11 

17 

 15 

27 

 0.88 0.860 0.44 1.77 

Monthly 

Income 

<5000 

≥5000
* 

33 

13 

 20 

4 

 1.54 0.296 0.77 3.09 

Civil supply 

card 

BPL 

APL
* 

4 

4 

 16 

46 

 4.00 0.012 1.33 11.96 

MHR-Mantel Haenszel Ratio; CI-Confidence Interval: LL-Lower Limit; UL-Upper 

Limit: *Reference category; @ Mc Nemar p value. 
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4.1.2.2 Radiographic and imaging characteristics of index stroke and stroke recurrence 

Radiographic and imaging characteristics of index stroke and stroke 

recurrence risk is given in table 4.9 (Results of bivariate analysis). The 

cardioembolic subtype of stroke had more risk of recurrence compared to other 

etiological subtypes. Intra cranial vessel disease and lacunar type of stroke was 

associated with less risk of recurrence but the difference was not statistically 

significant. 

Table 4.9: Radiographic and imaging characteristics of index stroke and stroke 

recurrence  

 

 

 

 

 

 

Case 

Variables (dichotomised) Control 

 

MHR P
@

 

value 

95% CI  

n % n % LL UL 

Ischemic lesion 
Single 

Multiple
* 

29 

12 

44.6 

18.5 

14 

10 

21.5 

15.4 
1.17 0.845 

0.54 2.52 

Intracranial 

vessel disease 

Yes 

No
* 

8 

18 

14.6 

32.7 

9 

30 

16.4 

5.5 
0.5 0.08 

0.23 1.11 

Extracranial 

vessel disease 

Yes 

No
* 

4 

9 

6.2 

13.8 

13 

39 

20 

60 
1.44 0.4 

0.61 3.38 

Blood vessel 

stenosis 

Yes 

No
* 

7 

14 

10.6 

21.2 

11 

34 

16.7 

51.5 
0.79 0.69 

0.36 1.73 

Blood vessel 

occlusion 

Yes 

No
* 

5 

13 

7.6 

19.7 

10 

38 

15.2 

57.6 
0.77 0.678 

0.34 1.75 

Cardioembolic 

stroke 

Yes 

No
* 

3 

2 

4.3 

2.9 

12 

53 

17.1 

75.7 

6.00 0.013 1.34 26.8 

Small artery 

atherosclerosis 

Yes  

No
* 

4 

13 

5.7 

18.6 

7 

46 

10 

65.7 

0.54 0.263 0.27 1.35 

Large artery 

atherosclerosis 

Yes 

No
* 

9 

17 

12.2 

25 

15 

27 

22.1 

39.7 

0.88 0.728 0.44 1.77 

Undetermined Yes 

No
* 

2 

18 

2.9 

25.7 

12 

38 

17.1 

54.3 

0.67 0.362 0.32 1.38 

Other 

determined 

Yes 

No
* 

0 

2 

0.0 

3.03 

4 6.06 

93.9 

2 0.45 0.37 10.92 
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Case 

Variables (dichotomised) Control 

 

MHR P
@

 

value 

95% CI  

n % n % LL UL 

Lacunar 

stroke 

Yes 

No
* 

3 

12 

4.3 

17.1 

4 

51 

5.7 

72.9 

0.33 0.077 0.11 1.03 

Partial anterior 

circulation 

Yes 

No
* 

16 

15 

22.9 

21.4 

18 

21 

25.7 

30.0 

1.2 0.728 0.6 2.38 

Total anterior 

circulation 

Yes 

No
* 

0 

11 

0.0 

15.7 

4 

55 

5.7 

78.6 

0.36 0.118 0.12 1.14 

Posterior 

circulation 

Yes 

No
* 

4 

9 

5.7 

12.9 

17 

40 

24.3 

57.1 

1.89 0.169 0.84 4.24 

MHR-Mantel Haenszel Ratio; CI-Confidence Interval; LL-Lower Limit; UL-Upper 

Limit; *Reference category; @Mc Nemar p value. 

4.1.2.3 Clinical presentation and treatment of index stroke and stroke 

recurrence
 

The controls had higher mean NIHSS (National Institute Health Stroke 

Scale) score [8.27(5.96), p=0.043] and a greater number of days of hospitalisation 

[7.47(6.42), p =0.006] during index stroke comparing to cases 6.54(3.76) and 

5.04(4.25) respectively. The clinical presentation and treatment of index stroke 

related variables and its association to stroke recurrence is given in table 4.10 

(Results of bivariate analysis) 
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Table 4.10: The clinical presentation and treatment of index stroke and stroke 

recurrence (70 matched pairs) 

 

 

Case 

Variables (dichotomised) Control 

 

MHR 

 

 P
@

 

value 

95% CI  

n  n LL UL 

Treatment of 

index stroke 

Medical  

Interventional
* 

51 

6 

 12 

1 

2.00 
0.167 

0.75 5.33 

mRS index 
≤2 

>2* 

6 

11 

 12 

41 
1.09 1.00 

0.48 2.47 

NIHSS index 
≤4 

>4
* 

13 

15 

 13 

29 
0.87 0.851 

0.41 1.82 

Time to reach 

hospital 

>4.5hours 

<4.5hours
* 

22 

13 

 16 

19 

1.23 0.711 0.59 2.56 

Treatment in 

stroke unit 

No 

Yes
* 

6 

14 

 22 

28 

1.57 0.19 0.8 3.07 

Received 

discharge 

education 

Shifted to 

another 

hospital  

No 

Yes
* 

Yes 

No
* 

3 

4 

8 

12 

 28 

34 

30 

20 

 

7 

 

2.50 

<0.001 

 

0.008 

2.5 

 

1.28 

 

20 

 

4.89 

mRS-modified Rankin Scale; NIHSS- National Institute Health Stroke Scale; MHR-Mantel 

Haenszel Ratio; CI-Confidence Interval; LL-Lower Limit; UL-Upper Limit; * 

Reference category; @ Mc Nemar p value. 
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4.1.2.4 Mental and emotional status and health behaviour of the of cases and controls 

prior to recurrence period and stroke recurrence  

Mental and emotional status and health behaviour of the of the participants prior to 

recurrence period and its association with stroke recurrence is given in table 4.11 (results 

from bivariate analysis). Presence of depression, anxiety, memory issues and medication non 

adherence were associated with increased risk of stroke recurrence. 

Table 4.11: Mental and emotional status and health behaviour of the of cases and 

controls prior to recurrence period and stroke recurrence (70 matched pairs)  

 

 

Case 

Variables (dichotomised) Control 

 

MHR  P
@

 

value 

95% CI  

n  n  LL UL 

Depression Yes 

No
* 

3 

6 

 24 

37 

 4 0.001 1.64 9.79 

Anxiety Yes 

No
* 

23 

11 

 22 

14 

 2 0.08 0.97 4.12 

Memory 

problem 

Yes 

No
* 

1 

3 

 13 

53 

 4.33 0.021 1.23 15.21 

Medication 

adherence 

No 

Yes
* 

7 

7 

 30 

26 

 4.29 <0.001 1.88 9.76 

Last visit to 

health care 

facility 

mRS  

>1month 

≤1month
*   

 

 

≤2 

>2
* 

39 

16 

 

5 

10 

 11 

4 

 

14 

41 

 0.69 

 

 

1.40 

0.442 

 

 

0.667 

0.32 

 

 

0.62 

1.48 

 

 

3.15 

MHR-Mantel Haenszel Ratio; CI-Confidence Interval; LL-Lower Limit; UL-Upper 

Limit;  *Reference category; mRS- modified Rankins Scale score; @ Mac Nemar p 

value. 

4.1.2.5 Prevalence of cardiovascular risk factors among cases and controls and stroke 

recurrence 

Prevalence of cardiovascular risk factors among the participants and its 

association with stroke recurrence is give in table 4.12 (Results from bivariate 

analysis). Presence of valvular heart disease was associated with stroke recurrence. 
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Presence of none of the other cardiovascular risk factors was not associated with 

increased risk of stroke recurrence. 

Table 4.12: Prevalence of cardiovascular risk factors among cases and controls and 

stroke recurrence (70 matched pairs) 

 

 

Case 

Variables (dichotomised) Control 

 

MHR P
@ 

value 

95% CI 

n  n  LL UL 

Diabetes 

Mellitus 

  

Yes 27  15  
  

0.728 

  

0.83 

 

  

0.42 

  

1.65 No
* 

18  10  

Hypertension 

  

Yes 46  9  
0.664 

0.75 

 
0.32 1.78 

No
* 

12  3  

Dyslipidaemia 

  

Yes 47  9  
0.804 

1.29 

 
0.48 3.45 

No
* 

7       7  

Coronary 

Artery Disease 

  

Yes 0  11  

0.824 1.22 0.51 2.95 
No

* 
9  50  

Valvular heart 

disease 

  

Yes 1  9  

4.50 0.065 0.97 20.83 
No

* 
2  58  

Atrial 

fibrillation 

Yes 2  5  1.25 

 

0.739 0.34 4.65 

No
* 

4  59  

Carotid disease 

  

Yes 0  15  
 1.00 1.00  0.49  2.05 

No
* 

15  40  

Thyroid 

dysfunction 

Yes 0  6  
0.75 0.607 0.26 2.161 

No
* 

8  56  

smoking 
Yes 11  25  

1.56 0.164 0.83 2.9 
No

* 
16  18  

 

MHR-Mantel Haenszel Ratio; CI-Confidence Interval; LL-Lower Limit; UL-

Upper Limit; * Reference category; @ Mc Nemar p value. 
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4.1.2.6 Status of control of risk factors prior to recurrence period and stroke 

recurrence 

Status of risk factors prior to recurrence period and its association with stroke 

recurrence is given in table 4.13 (Results from bivariate analysis). Physical 

inactivity, unhealthy diet, glycosylated haemoglobin value of more than seven and 

uncontrolled lipid values were associated with increased risk of stroke recurrence. 

Table 4.13: Status of risk factors prior to recurrence period and stroke recurrence (70 

matched pairs) 

 Variables(dichotomised) Characteristics Control MHR P
@

 

value 

95% CI 

 n n   LL UL 

 Current smoking Yes 

No
* 

2 

3 

7 

56 

2.33 0.344 0.60 9.02 

 Alcohol Use Yes 

No
* 

1 

6 

8 

55 

1.33 0.791 0.46 3.84 

Case Body Mass Index Over weight 

Normal
* 

24 

19 

20 

7 

1.05 1.00 0.56 1.97 

 Waist circumference Abnormal 

Normal
* 

47 

9 

12 

2 

1.33 0.664 0.56 3.16 

 Physical activity No 

Yes
* 

27 

7 

29 

7 

4.14 <0.001 1.81 9.46 

 Healthy diet No 

Yes
* 

31 

7 

31 

1 

4.43 <0.001 1.95 10.06 

 Diabetic control No 

Yes
* 

13 

25 

16 

16 

0.64 0.211 0.34 1.2 

 Glycosylated 

haemoglobin 

≤7 

>7
* 

13 

11 

22 

24 

2 0.080 

 

0.97 4.12 

 Hypertension control No 

Yes
* 

8 

11 

20 

31 

1.81 0.150 0.87 3.79 

 Lipid control No 

Yes
* 

1 

2 

11 

56 

5.5 0.022 1.22 24.8 

MHR-Mantel Haenszel Ratio; CI-Confidence Interval; LL-Lower Limit; UL-Upper 

Limit; * Reference category;
 
@ -Mc Nemar P value. 
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4.1.3 Result of multivariate analysis 

 After the bivariate exploration of data some of the demographic, clinical and 

treatment of index stroke and condition of the participants and risk factors prior to 

recurrence period related variables got significant relation with stroke recurrence. 

Hierarchical conditional logistic regression analysis was done classifying the 

significant variables into different groups based on the existing knowledge of 

proximity of association to stroke recurrence. More distal variables were put into the 

model initially and new variables were added to significant variables in each step for 

further analysis. 

Step 1: The variables categorized as demographic which included were age, sex and 

nature civil supply card.  

Step2: The Variables categorized as risk factors, included medication adherence, 

glycosylated haemoglobin, lipid control, intracranial vessel disease and history of 

valvular heart disease and significant variable in the first step (nature of civil supply 

card)  

Step 3: The variables included were significant variable in the second step- nature of 

civil supply card and medication adherence and the variables related life style- 

following recommended physical activity and a healthy diet  

Step 4: The significant variables in the step 3 was medication adherence. Along with 

that significant variables related to clinical and treatment characteristics of index 

stroke were added to build the fourth model. The Final model is given in table 4.14. 
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Table 4.14: Factors associated with stroke recurrence  

Variable  Category OR P value 95% CI for OR 

LL UL 

Medication 

adherence
 

No 

Yes
* 

7.46 0.008 1.67 33.28 

Discharge education
 

No 

Yes
* 

10.79 0.002 2.38 49.02 

Greater number of 

days of 

hospitalization
 

 0.82 0.039 0.67 0.99 

Lacunar stroke
 

Yes 

No
* 

0.08 0.014 0.01 0.59 

OR- Conditional Odds Ratio; CI- Confidence Interval; LL-Lower Limit; UL-Upper 

Limit *reference category 

 Conditional logistic regression analysis revealed patient who were not 

adherent to medication (OR=7.46) and did not receive discharge education 

(OR=10.79) were at increased risk of stroke recurrence whereas lacunar stroke 

(OR=0.08) and greater number of days of hospitalization during index stroke 

(OR=0.82) were associated with less chance of recurrence. The predictive accuracy 

of this model is 64.36%. Power of this study was calculated in online open epi 

statistical calculator, showed 97.87%.  

4.1.4 Attributable risk of stroke recurrence 

 The attributable risk for stroke recurrence by the significant variables in 

multivariate analysis is shown in table 4.15. Nearly 86% of recurrent stroke risk can 

be attributed to medication non adherence. 
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Table 4.15: The attributable risk of stroke recurrence 

Variable  Category OR  

95% CI for 

OR 

Attributable 

risk (%) 

Attributable 

risk for UL 

and LL of 

OR 

LL UL LL UL 

Medication 

adherence
 

No 

Yes
* 

7.46 1.67 33.28 86.6 40.12 96.99 

Discharge 

education
 

No 

Yes
* 

10.79 2.38 49.02 90.73 57.98 97.96 

Greater number 

of days of 

hospitalization 

(>7)
 

 0.82 0.67 0.99 21.95 1.00 49.25 

Lacunar stroke
 

Yes 

No
* 

0.08 0.01 0.59 11.5 69 99 

OR- Conditional Odds Ratio; CI- Confidence Interval; LL-Lower Limit; UL-Upper 

Limit; *reference category 

4.2 Section II: Result of cross sectional survey 

4.2.1 Characteristics of the study participants 

4.2.1.1 The demographic characteristics of the participants  

 Stroke survivors within a post stroke period of three months to one year 240 

numbers (n=240) participated. The mean age was 58.64 ±10.96 years.  Females 

constituted 25.4% of the sample. Rural inhabitants were 76.7%. Among the 

participants 32.1% belonged to the category of poor households based on official 

government classification. Unskilled workers were 61.3%; 32.1% were skilled 

workers and the rest were professionals. The work or employment status of 44.6% 

were affected by stroke. Nearly 5.4% had to go on long leave and 6.3% lost their 
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jobs. The other demographic characteristics of the participants are given in table 

4.16. 

Table 4.16: Demographic characteristics of the study participants 

Variables Categories n (%) 

Age 

 

≤45 years 

>45 years 

31 (12.9) 

209 (87.1) 

Sex Male 

Female 

179 (74.6) 

61 (25.4) 

Place of residence 
Rural 

Urban 

184 (76.7) 

56 (23.3) 

Religion Hindu 

Christian 

Islam 

171(71.2) 

39(16.3) 

30(12.5) 

Caste SC 

ST 

OBC 

Others 

5(2.1) 

2(0.8) 

141(58.8) 

92(38.3) 

Education of patient 

 

 

Up to 10
th

 standard 

Graduate 

professional 

175(72.9) 

50(20.8) 

15(6.3) 

Occupation of patient 

 

Manual laborer 

Skilled worker 

Professional 

147(61.3) 

77(32.1) 

14(5.8) 

House hold monthly 

income (Rupees) 

< 1500 

1500-5000 

≥5000 

88 (36.7) 

83(34.6) 

69(28.8) 

Number of family 

members 

≤4 

>4 

97(40.4) 

143(59.6) 

Living with spouse Yes 

No 

225(93.8) 

25(6.2) 
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Variables Categories n (%) 

Education of care giver 
Up to 10

th
 

Higher secondary and above 

157(65.4) 

83(34.6) 

 

Nature of occupation of 

the care giver 

Full time 

Part time 

Un employed 

33(13.8) 

25(10.4) 

182(75.8) 

Enrolment in health 

insurance  

Yes 

No 

 

158(65.8) 

82(34.2) 

Nature of insurance  Government 

Private 

134(84.8) 

24(15.2) 

Ownership of vehicle Two wheeler 

Four wheeler 

Both  

none 

82(34.2) 

8(3.3) 

105(43.8) 

45(18.8) 

Receiving financial 

assistance or free 

outpatient medication 

Yes 

No 

64(26.7) 

176(73.3) 

Civil supply card Yellow 

Pink 

Blue 

white 

2(0.8) 

75(31.3) 

82(34.2) 

81(33.8) 

 

4.2.1.2 Access to health care and health care seeking behaviour 

 The mean distance to the nearby hospital is 3.4±2.55 km and a medical shop 

is available to the participants at a mean distance of 2.54±1.88 km. The mean cost of 

medication per week was ₹377.96 (minimum 100; maximum 2000). Majority 

(68.5%) had medical insurance which covered their inpatient treatment expenditure, 

in which 84.8% had insurance provided from government agencies. Only 26.7% 

(n=64) had any form of assistance to cover the expenditure of their prescribed 
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medications. In which 40.6% were getting reimbursement for their outpatient care 

and 59.4% were getting free medications from government hospitals. Nearly 90% of 

the patients received discharge education from the hospital at the time of discharge 

from hospital during index stroke. The discharge education was received from 

multiple sources by individual patients. The discharge education was received from 

treating physician by 77%, 43% received from nurses and 80% received discharge 

education from other sources like physiotherapist and research coordinators. The 

components of discharge education included diet (67.5%), physical activity (77.1), 

follow up care (60%) and regular intake of medication (79.2%).   The other 

characteristics related to access to health and health care seeking behaviour is given 

in table 4.17. 

Table 4.17: Access to health care and health care seeking behaviour 

Variables Categories n (%) 

System of medicines 

followed for treatment of 

stroke 

Allopathy 

Homeopathy 

Ayurveda 

238(99.2) 

2(0.8) 

15(6.3) 

Usual checkup being done in  Private hospital  

Private clinics  

Government hospital 

40(16.7) 

76(31.7) 

124(51.7 

Ever visited by ASHA 

worker or PHN 

Yes 

no 

26(10.8) 

214(89.2) 

Last visit to doctor <30days 

31-90days 

3-6 months 

6 months -1 year 

61(25.4) 

125(52.1) 

35(14.6) 

19(7.9) 

Availability of medicine in 

the nearest medical shop 

Yes 

No 

156(65) 

84(35) 

Ever told medicine out of 

stock from pharmacy 

Yes 

No 

63(26.3) 

177(73.7) 
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Variables Categories n (%) 

Do you buy medicine for one 

month 

Yes 

No 

106(44.2) 

174(55.8) 

Reason for not buying for 

one month  

Financial 

others 

122(50.8) 

10(4) 

Any communication problem 

with doctor 

Yes 

 

15(6.3) 

225(93.7) 

Received discharge education 

from hospital 

Yes 

No 

210(87.5) 

30(12.5) 

ASHA- Accredited Social Health Activist; PHN- Public health Nurse 

4.2.1.3 Characteristics related to stroke  

Ischemic stroke patients constituted 83.8% of the participants. The mean 

NIHSS score at ictus was 6.5(5.9) and the mean mRS score at ictus was 1.2(1.3). 

The mean NIHSS score at recruitment was 1.2(2.2). Characteristics of the study 

participants based on stroke related variables are given in table 4.18. Majority of the 

participants were with a post stroke period of three months to six months. At ictus 

more than 50% of the participants had neurological disability corresponding to an 

NIHSS score of >4 while at recruitment (3- 12 months post stroke) only 7% had that 

level neurological disability. Around 38% of the participants had memory problem 

and depression. 
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Table 4.18: Characteristics related to stroke  

NIHSS- National Institute Health Stroke Scale; mRS- modified Rankins Scale 

4.2.1.4 Prevalence of risk factors and unhealthy life style among stoke survivors 

 Prevalence of cardiovascular risk factors and unhealthy life style among 

stoke survivors is shown in table 4.19. Even though more than 45% of the 

participants had the habit of smoking, only around 4% were smoking at the time of 

recruitment. Around 75% of the participants were obese or had overweight. Normal 

waist circumference was found only in 25% of the participants; when calculated with 

the given separate cut off values for men and women. Majority of the participants 

were not following a healthy diet or doing recommended physical activity.  The 

prevalence of diabetes and hypertension was high among stroke survivors. Presence 

of dyslipidaemia was very high as 96%. 

Characteristics  Categories n (%) 

Type of stroke 

 

 

Ischemic 

Hemorrhagic 

TIA 

201(83.8) 

30(12.5) 

9(3.8) 

Post stroke period 

3-6 months 

6-9 months 

9-12 months 

141(58.8) 

31(12.9) 

68(28.3) 

NIHSS score at ictus 
≤4 

>4 

114(47.5) 

126(52.5) 

NIHSS score at review 
≤4 

>4 

223(92.9) 

17(7.1) 

mRS ictus 
≤2 

>2 

156(65) 

84(35) 

Presence memory problem 
Yes 

No 

92(38.3) 

148(61.7) 

Presence of depression 
Yes 

No 

92(38.3) 

148(61.7 
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 The blood pressure, lipid, sugar values and body mass index are summarised 

in table 4.20. The mean systolic blood pressure was 140 mm of Hg, the mean 

diastolic blood pressure was 84 mm of Hg. The mean fasting blood sugar was 120 

mg/dl while the mean glycosylated haemoglobin was 7.2. The mean   total 

cholesterol was 147 mg/dl, while the mean low density lipoprotein was 83 mg/dl. 

The mean BMI among stroke survivors of three months to one year was 31 kg/m
2
. 

Table 4.19: Prevalence of cardiovascular risk factors and unhealthy life style 

among stoke survivors 

Risk factors Category N (%) 

Ever smoked >100 cigarettes 

in life time 

Yes 

No 

112(46.7) 

128(53.3) 

Current smoking Yes 

No 

10(4.2) 

230(95.8) 

Waist circumference (cm) Normal  

Moderate central fat  

High central fat  

52(21.7) 

94(39.2) 

94(39.2) 

Body Mass Index (kg/m
2
) Under weight 

Normal 

Over weight 

Obese 

2(0.8) 

60(25) 

147(61.3) 

31(12.9) 

Physical inactivity Yes 

No 

150(62.5) 

90(37.5) 

Unhealthy diet Yes 

No 

209(87.1) 

31(12.9) 

Diabetes 

 

Yes 

No 

154(61.2) 

86(38.8) 

Hypertension 

 

Yes 

No 

213(88.6) 

27(11.4) 

Dyslipidemia 

 

Yes 

No 

232(96.7) 

8(3.3) 
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Table 4.20: Mean and five number summaries of quantitative variables related 

to risk factors 

 

Variables N Mean SD Minimum Maximum Median Q1 Q3 

Systolic Blood 

Pressure 
240 139.94 20.64 90 230 140 130 150 

Diastolic Blood 

Pressure 
240 83.53 11.47 8 120 80 80 90 

Fasting blood sugar 230 120.53 39.04 1 341 112 98 132.25 

Glycosylated 

Hemoglobin 
181 7.15 1.63 1 12.7 6.8 6.05 8.05 

Total Cholesterol 228 146.87 34.03 5.9 330 142.5 126 168 

Low density 

lipoprotein 
207 83.13 30.50 14 236 80 63 103 

Body mass index 240 30.67 59.60 16.5 949.0 26.7 24.9 28.8 

SD- Standard Deviation; Q1- First quartile; Q3- Third quartile 

4.2.1.5 Medication adherence 

 Adherence to five categories of medications and overall adherence is shown 

in figure 7.  and self reported reasons for non adherence are in table 4.21. Adherence 

to anti diabetic medication, seperately for injectable and oral medication is given in 

table 4.22. Medication adherence was highest for antiplatelet medications; the 

anticoagulants ranked second. Adherence was  least for antidiabetic medications. 

Overall medication adherence among stroke survivors was 43.8±6.27. The adherence 

to insulin therapy was very poor compared to oral hypoglycaemic agents. The most 

frequently reported reason (self-reported reasons among non-adherent participants) 

for medication non adherence was financial problems. Simple forgetfulness was also 

reported by stroke survivors as a reason for their non adherence to medications. 
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Figure 9: Adherence to five categories of medication and overall adherence   

 

 

Table 4.21:  Anti diabetic medication adherence for injectable and oral 

medication  

Adherence 

Injectable 

  

OHA 

  

  

Total  

 n %   n %   n %  

Yes 6 15.4 40 42.1 46 34.3 

No 33 84.6 55 57.9 88 65.7 

Total 39 100 95 100 134 100 

 

Table 4.22: Self reported reasons for medication non adherence  

Self reported reasons for medication 

non adherence 

Frequency (n) Percentage 

(%) 

Side effects 39 16.3 

No need for medications 11 4.6 

Forgetfulness 56 23.3 

Journeys 37 15.4 

Financial problems 84 35 

  

34.3% 

52.60% 56.70% 
62.24% 61.90% 

43.80% 

0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%

Medication Adherence 
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4.2.1.6 Risk factor control 

The control of risk factor among stroke survivors is given in table. Even 

though around 47% of our participants had the history of smoking >100 cigarettes 

over life time, only 4.2 % are currently smoking. More than 50% had stopped 

smoking after first ever stroke and others stopped before the first stroke. The alcohol 

use was less prevalent among stroke survivors in our centre. The targeted level of 

diabetic control and hypertension control level was achieved by only a small 

proportion while around 72% attained the targeted lipid control status. More than 

90% of the participants had a desirable level of total cholesterol value. Optimal level 

of low density lipoprotein was achieved by 63% of the participants. 

 

Table 4.23: The control of risk factor among stroke survivors 

Variables Categories n (%) 

Current alcohol use Yes 

No  

9(3.8) 

231(96.2) 

Current smoking Yes 

No 

10(4.2) 

230(95.8) 

Diabetic control
* 

Yes 

No 

40(26.0) 

114(74) 

Hypertension control
# 

Yes 

No 

 

77(36.2) 

136(63.8) 

 

Lipid control
@ 

Yes 

No 

151(72.9) 

56(27.1) 

LDL 

Optimal 

Acceptable 

Border line high 

High 

152(63.3) 

46(19.2) 

5(2.1) 

4(1.7) 
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Variables Categories n (%) 

Total cholesterol 

Desirable 

Border line high 

Above high 

221(92.1) 

5(2.1) 

2(0.8) 

HbA1C 

 

<6.5 

≥6.5 

70(29.2) 

111(46.3) 

*Diabetic control-Among patients with diabetes FBS 70-130 and HBAIC >7, 

#Hypertension control- SBP <140 and DBP<90 among hypertensives and @lipid 

control- LDL<100 and TC<200, Lipids:100-129- acceptable;130 -159- borderline 

high;169-189-high;<100- optimal, Total Cholesterol:<200- desirable;200-239- 

borderline high;240 and above high 

 4.2.1.7 Characteristics of the participants on the basis of factors related to 

patient’s belief about stroke and treatment 

The Characteristics of the participants on the basis of factors related to belief 

about stroke and treatment is given in table 2.24. Around 65% of the stroke survivors 

were anxious about their disease and around 70% had self-perceived state of average 

to very poor health. Almost half of the participants were following a routine in their 

activities of daily living. Around 72% of the participants expressed currently had a 

simple treatment regimen for their disease. Nearly 80% of the participants agree that 

they medicine prescribed for them were really needed and around 35% expressed 

fear of dependence to their medication. Almost equal number of participants; around 

60% agree that stroke had a high chance of recurrence and medications will prevent 

recurrence. More than 90% of the participants were satisfied with their existing 

treatment. Even though only around 30 % of the participants were able to read and 

understand their prescription and medication; more than 70% were confident in 

taking their medication based on prescription by self. Around 75% of the stroke 

survivors had family help in taking their medication based on prescription while 

85% of the participants were reminded by the family members regarding medication 

intake. History of treatment default was reported by around 30% of the participants. 
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Table 2.24: Factors related to patient’s belief about stroke and treatment 

Characteristics  Categories N (%) 

Presence of anxiety about 

stroke 

Yes 

No 

156(65) 

84(35) 

Having daily routine Yes 

No 

118(49.2) 

122(50.8) 

Perceived state of health Very poor 

Poor 

Average 

Good  

Very good 

13(5.4) 

65(27.1) 

64(26.7) 

88(36.7) 

10(4.2) 

Feeling about treatment 

regimen 

Simple 

Complex 

174(72.5) 

66(27.5) 

Fear of dependence Yes 

No 

83(34.6) 

157(65.4) 

Believes that medicine 

really needed 

Yes 

No 

Don’t know 

190(79.2) 

21(8.8) 

29(12.1) 

Do you agree that stroke 

has a higher chance of 

recurrence 

Agree 

Not agree 

Don’t know 

139(57.9) 

11(4.6) 

90(37.5) 

Believes that medicine 

prevent recurrence 

Believe 

Not believe 

Don’t know 

138(57.5) 

9(3.8) 

93(38.8) 

Are you satisfied with the 

treatment 

Yes 

No 

223(92.9) 

17(8.1) 

Are you able to read and 

understand medicine label 

Yes 

No 

66(27.5) 

174(72.5) 

Are you confident in 

taking your medications as 

per recommendation 

Highly confident 

Somewhat confident 

Not confident 

111(46.3) 

68(28.3) 

61(25.4) 
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Characteristics  Categories N (%) 

Did you continue 

recommended 

physiotherapy 

Yes 

No 

116(48.3) 

124(51.7) 

Presence of family help in 

taking medication 

Yes 

No 

182(75.8) 

58(24.2) 

Family members remind 

you to take medication 

Yes 

No 

203(84.6) 

37(15.4) 

History of treatment 

default 

Yes 

No 

71(29.6) 

169(70.4) 

 

4.2.2 Results of bivariate analysis 

4.2.2.1 The demographic characteristics and medication adherence 

Medication adherence was high among those aged less than or equal to 45 

years but the difference was not statistically significant. Higher medication 

adherence was observed among urban residents and people belong to the category of 

Above Poverty Line (APL) based on official classification of government of India. 

Medication adherence was not significantly different among stroke survivors for the 

other demographic variables assessed in this study. The demographic characteristics 

and medication adherence are given in table 4.25 (Results of bivariate analysis). 
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Table 4.25: The demographic characteristics (N=240) and medication 

adherence 

Variables Categories  

Adherence* 

Yes 

(n=105) 

χ
2 

value 

P value 

 

n % 

Age       
≤45           

>45 

18 

87 

58.1 

41.6 
1.94 0.085 

Sex        
Male 

Female 

 73 

 32 

40.8 

52.5 
2.52 0.112 

Place of residence           
Urban                                    

Rural  

31 

74 

55.4 

40.2 
3.99 0.046 

Religion 

Hindu 

Christian  

Muslim 

80 

12 

13 

46.8 

30.8 

43.3 

3.31 0.191 

Caste 

Scheduled 

caste/Tribes 

OBC 

General 

3 

57 

45 

42.86 

40.43 

48.91 

1.63 0.442 

Education of patient 

High school  

Higher 

secondary and 

above 

74 

31 

42.30 

47.70 
0.56 0.453 

Occupation 

Skilled worker 

Unskilled 

worker 

43 

62 

47.3 

41.60 
0.73 0.393 

Monthly income 

<1500 

1500-5000 

≥5000 

37 

35 

33 

42.05 

42.17 

47.83 

0.654 0.721 

Number of family 

members 

<4 

≥4 

41 

64 

42.23 

44.76 
0.145 0.703 

Living with spouse 
Yes 

No 

96 

9 

44.44 

60.00 
0.423 0.665 

Education of the care 

giver 

High school 

Higher 

secondary and 

above 

64 

41 

40.76 

49.40 
1.644 0.200 

Nature of occupation of 

the care giver 

Full time  

Part time 

Un employed 

13 

12 

80 

39.4 

48.00 

43.96 

0.441 0.802 
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Variables Categories  

Adherence* 

Yes 

(n=105) 

χ
2 

value 

P value 

 

n % 

Enrolled in health 

insurance 

Yes 

No 

74 

31 

46.84 

37.80 
1.789 0.181 

Getting financial 

assistance for 

medication 

Yes 

No 

30 

75 

46.86 

42.61 
0.346 0.556 

Ownership of vehicle  

                                           

Yes 

No 

 

 66 

39 

 

 48.90 

 37.10 

 

1.62 

 

0.96 

 

Nature of civil supply 

card (dichotomized) 

BPL 

APL 

26 

79 

33.77 

48.47 
4.592 0.032 

*Outcome variable; Abbreviations: OR- Odds Ratio, CI- Confidence Interval; APL-

Above Poverty Line;   BPL-Below Poverty Line 

4.2.2.2 Factors related to access to health care and health care seeking 

behaviour and medication adherence 

The participant characteristics related to access to health care and health care 

seeking behaviour in relation to medication adherence is given in table 4.26 (Result 

of bivariate analysis). Those who had prescribed medications available in the nearest 

medical shop and buy medication for one months were adherent to medications. 

Those expressed financial problem as a reason to not buying medication for one 

month were also not adherent to medication. The other variable characteristics 

assessed in this domain did not showed a significant difference in medication 

adherence. 
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Table 4.26: Factors related to access to health care and health care seeking 

behaviour and medication adherence 

Variables Categories  

Adherence* 

Yes 

(n=105) 

χ
2 

value 

P value 

 

n % 

Usual check up being done in 

Private 

hospital 

Private 

clinic 

Government 

hospital 

19 

35 

51 

47.50 

46.05 

41.12 

0.738 0.691 

Ever visited by ASHA/ PHN 
Yes 

No 

15 

90 

57.69 

42.06 
2.303 0.129 

Last visit to doctor 

<7days 

8-30days 

31-90days 

3-6 months 

>6months 

5 

16 

56 

20 

8 

  45.45 

32.00 

44.80 

57.14 

42.11 

5.446 0.245 

Availability of medicines in the 

nearest medical shop 

Yes 

No 

80 

25 

51.28 

29.76 
10.275 0.001 

Ever told medicine out of stock in 

the pharmacy 

Yes 

No 

24 

81 

38.10 

45.76 
1.110 0.292 

Do you buy medicine for one 

month 

Yes 

No 

   55 

50 

51.89 

37.31 
5.108 0.024 

Financial problem to buy 

medicine for one month 

Yes 

No 

48 

7 

39.34 

35.00 
0.033 0.856 

Communication problem with the 

doctor 

Yes 

No 

8 

97 

53.33 

43.11 
0.597 0.440 

Received discharge education from 

hospital 

Yes 

No 

95 

10 

45.24 

33.33 
1.512 0.219 

ASHA- Accredited Social Health Activist; PHN- Public Health Nurse 

4.2.2.3 Stroke related characteristics and medication adherence  

Stroke related characteristics of the participants and its relationship to 

medication adherence is given in table 4.27 (result of bivariate analysis). Those who 

had more severe stroke in terms of neurological and functional disability were more 

adherent to medication. Presence of moderate to severe neurological disability at 
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recruitment was also associated with medication adherence. The post stroke period 

was not significantly associated with medication adherence. Presence of memory 

problem reduced adherence to medication. 

 

Table 4.27: Stroke related characteristics and medication adherence 

Variables Categories  

Adherence* 

Yes 

(n=105) 
χ

2 value 
P value 

 

n % 

Post stroke period 

3-6 months 

6-9 months 

9-12 months 

63 

14 

28 

44.05 

45.16 

41.17 

0.258 0.879 

NIHSS at ictus 

0-4 

5-15 

16-20 

21-42 

43 

44 

12 

6 

 

47.70 

44.44 

60.00 

85.71 

 

8.859 0.031 

NIHSS at review 
0-4 

5-15 

93 

12 

41.70 

70.58 
5.355 0.021 

mRS 
≤2 

>2 

61 

44 

39.10 

52.38 
3.912 0.033 

Memory problem 
Yes 

No 

34 

71 

36.95 

47.97 
2.798 0.094 

Depression 
Yes 

No 

38 

67 

41.3 

45.27 
0.363 0.547 

NIHSS- National Institute Health Stroke Scale; mRS- modified Rankins Scale 
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4.2.2.4 Patient’s belief about stroke and treatment and its relationship with 

medication adherence  

The characteristics of the participants related to their belief about stoke and 

treatment and its relation to medication adherence is given in table 4.28 (Result of 

bivariate analysis). Perceived poor state of health and need of medication is 

associated with increased adherence to medication. Those who had a simple 

treatment regimen and believed that medicine prevent recurrence were adherent to 

medication while those who had fear of dependence to medication were not adherent 

to prescribed medication. Patients who had daily routine and followed the 

recommended physiotherapy at home  were adherent to their medication also. 

Table 4.28:  Patient’s belief about stroke and treatment and its relationship 

with medication adherence 

Variables Categories  

Adherence* 

Yes 

(n=105) 
χ

2
 value 

P value 

 

n % 

Presence of anxiety 

about stroke 

Yes 

No 

72 

33 

46.15 

39.28 
1.047 0.306 

Having daily routine Yes 

No 

66 

39 

55.93 

29.50 
13.999 0.000 

Perceived state of 

health 

Very poor 

Poor 

Average 

Good  

Very good 

9 

34 

20 

35 

7 

69.23 

52.30 

31.25 

39.77 

70.00 

 

12.793 0.012 
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Variables Categories  

Adherence* 

Yes 

(n=105) 
χ

2
 value 

P value 

 

n % 

Feeling about 

treatment regimen 

Simple 

Complex 

85 

20 

48.85 

30.30 
6.689 0.010 

Fear of dependence to 

treatment 

Yes 

No 

30 

75 

36.14 

47.77 
2.982 0.084 

Believes that medicine 

really needed  

Yes 

No 

Don’t know 

93 

6 

6 

48.94 

28.57 

20.68 

10.318 0.006 

Do you agree that 

stroke has a higher 

chance of recurrence 

risk 

Agree 

Not agree 

Don’t know 

66 

4 

35 

47.48 

36.36 

38.88 

1.895 0.388 

Believes that medicine 

prevent recurrence 

Believe 

Not believe 

Don’t know 

73 

3 

29 

52.89 

33.33 

31.18 

11.059 0.004 

Are you satisfied with 

the treatment 

Yes 

No 

98 

7 

43.75 

43.75 
0.000 1.000 

Are you able to read 

and understand 

medicine label 

Yes 

No 

32 

73 

48.48 

41.95 
0.829 0.362 
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Variables Categories  

Adherence* 

Yes 

(n=105) 
χ

2
 value 

P value 

 

n % 

Are you confident in 

taking your 

medications as per 

recommendation 

Highly confident 

Somewhat confident 

Not confident 

49 

27 

29 

44.14 

39.70 

47.54 

0.815 0.665 

Do you continued 

recommended 

physiotherapy 

Yes 

No 

58 

47 

50.00 

37.90 
3.564 0.059 

Presence of family help 

in taking medication 

Yes 

No 

80 

25 

43.95 

43.10 
0.013 0.909 

Family members 

remind you to take 

medication 

Yes 

No 

89 

16 

43.84 

43.24 
0.005 0.946 

History of treatment 

default 

Yes 

No 

36 

69 

50.70 

40.82 
1.981 0.159 

 

4.2.2.5 Effect of medication adherence and healthy life style on risk factor 

control  

Effect of medication adherence and life style such as current smoking, 

alcohol use, physical activity and healthy diet on risk factor control (diabetic control, 

hypertension control and dyslipidaemia control) is given in tables 4.29, 4.30 and 

4.31 respectively (Result of bivariate analysis). 
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Table 4.29: Medication adherence and healthy life style on hypertension control  

 Adherence to antidiabetic medication was associated with control blood 

sugar. Diabetic control was more among those who did recommended physical 

activities, but this difference was not statistically significant. 

Variables Categories  

Diabetic control
*
  

n      % 
χ

2 value 

 

P value 

 

Medication 

adherence
# 

Yes 

No 

21 

13 

    45.65 

    14.77 
15.21 0.00 

Following 

recommended 

physical activity 

Yes 

No 

   36 

   43 

40.00 

28.66 
2.27 0.07 

Following Healthy 

diet 

Yes 

No 

13 

66 

41.93 

31.57 
1.31 0.25 

Current smoking 
Yes 

No 

1 

78 

10.00 

33.91 
2.48 0.12 

Alcohol use 
Yes 

No 

4 

75 

     44.44 

     32.46 
0.56     0.45 

*Outcome variable; Diabetic control-Among patients with diabetes FBS 70-130 and 

HBAIC >7; #Adherence to corresponding categories of medication was taken. 
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Table 4.30: Medication adherence and healthy life style on hypertension control  

 Adherence to antihypertensive medication was associated with control blood 

pressure. Hypertension control was more among those who did recommended 

physical activities, but this difference was not statistically significant. 

Variables Categories Hypertension control   

  
   n 

 

          % 

 

χ
2 value 

 

P value 

 

Medication adherence 
Yes 

No 

51 

21 

51.0 

23.3 
15.41 0.00 

Following recommended 

physical activity 

Yes 

No 

33 

51 

36.7 

34.0 
0.08 0.78 

Following Healthy diet 
Yes 

No 

10 

74 

 

32.3 

35.4 
0.12 0.73 

Current smoking 
Yes 

No 

3 

81 

30.0 

35.2 
0.12 0.74 

Alcohol use 
Yes 

No 

      4 

    80 

44.4 

34.6 
0.37 0.55 

Hypertension control- SBP <140 and DBP<90 among hypertensives; #Adherence to 

corresponding categories of medication was taken. 
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Table 4.31: Medication adherence and healthy life style on dyslipidaemia 

control 

 Dyslipidaemia control was associated with adherence statins and following 

recommended physical activity. Those who follow a healthy life style also had their 

lipid values controlled compared to others, but this difference was not statistically 

significant. 

Variables Categories  Dyslipidemia control
*
   

  n % χ
2 value P value 

Medication adherence
# 

Yes 

No 

95 

52 

85.6 

60.5 
16.15 0.00 

Following recommended 

physical activity 

Yes 

No 

61 

90 

 

81.3 

68.2 
4.192 0.04 

Following Healthy diet 
Yes 

No 

     26 

   125 

86.7 

70.6 
3.35 0.06 

Current smoking 
Yes 

No 

       4 

   147 

57.1 

73.5 
0.92 0.34 

Alcohol use 
Yes 

No 

      5 

   146 

62.5 

73.4 
0.46    0.49 

Outcome variable; dyslipidaemia control- LDL<100 and TC<200 among patients with 

dyslipidaemia; #Adherence to corresponding categories of medication was taken. 

4.2.3 Result of Multivariate Analysis 

4.2.3.1 Facilitator and barriers to medication adherence  

Those variables have statistical significance <0.1 were considered for 

multivariate regression analysis. Sequential stepwise logistic regression analysis was 

done in the following steps.  

Step1- The significant variables were categorized into five groups. 

Sociodemographic variables included age, sex, ownership of vehicle, belongs to 

poor households and place of residence. The second category of variables were 
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availability of medicine in the nearest medical shop and buy medicines for one 

month. The third group- stroke related variables included stroke severity at ictus, 

stroke severity at recruitment, mRs score at recruitment and presence of memory 

issues. Variables related to patient’s belief about treatment and disease were 

perceived need of medication, experiencing side effects, fear of dependence to 

medications, belief that medicine prevents recurrence, simple treatment regimen and 

perceived poor state of health. Life style factors are following a healthy diet, 

continuing physiotherapy, doing regular physical activity and routine life style.  

Separate logistic regressions were built including age and sex in each model, 

corresponding to each group of predictors resulting in five models. Those variables 

having significance level <0.1 in each model were considered for the second step. 

Step2- Those variables having significance level <0.1 from each category were 

selected for regression analysis at second step. The variables were availability of 

medicine in the nearest medical shop, buy medicines for one month, continuing 

physiotherapy at home, having a daily routine, NIHSS<4 at review, presence of 

memory problem, experiencing side effects, belief that medicine prevents recurrence 

and perceived poor state of health. A multiple logistic regression model was created 

including all the variables plus age and sex. 

Step3- Final model was created by backward elimination from step 2, with alpha 

level set to 0.05.  

In the final model, availability of medicine in the nearest medical shop, 

having a daily routine and perceived poor state of health were facilitators and 

memory issues, minimum neurological deficits at recruitment and experiencing side 

effects were barriers to medication adherence. The final model (result of multivariate 

analysis by multiple binary stepwise logistic regression analysis) with odds ratios is 

displayed in table 4.32.  
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Table 4.32: Final model of facilitators and barriers to medication adherence 

among stroke survivors (variables dichotomised) 

 The final model of facilitators and barriers to medication adherence showed 

availability of medication in the nearest medical shop, buying medication for one 

month, daily routines, perceived poor state of health and presence of neurological 

disability facilitated medication adherence while memory problems and experiencing 

side effects remained as barriers to medication adherence. 

  

            Variables 

 Unadjusted  

OR 

      95% CI Adjusted  

OR 

     95% 

CI 

Reference 

category 

LL  UL  LL  UL  

Age ≤45 >45Years 1.94 0.90 4.17 1.34 0.54 3.35 

Sex-   Male  Females 0.62 0.35 1.12 0.60 0.3 1.21 

Availability of 

medicines in the 

nearest medical 

shop 

No 2.48 1.41 4.36 2.36 1.23 4.52 

Buy medicines 

for one month 

No 1.81 1.08 3.04 1.84 0.99 3.45 

Having a daily 

routine 

No 
2.70 1.60 4.57 

2.81 1.5 5.26 

Mild stroke 

(NIHSS≤4) at 

recruitment 

Severe 

stroke 

(NIHSS> 

4) 

0.3 0.10 0.86 0.19 0.05 0.73 

Memory issues No 0.64 0.37 1.08 0.34 0.16 0.71 

Experiencing 

side effects  

No 0.21 0.11 0.40 
0.22 0.10 0.46 

Perceived poor 

state of health 

No 1.98 1.15 3.43 
2.65 1.3 5.4 

OR- Odds Ratio; CI- Confidence Interval; LL- Lower Limit; UL- Upper Limit 
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This model is in good fit to the data. The Hosmer–Lemeshow test P value is 

> 0.05 (p=0.15) which indicates that the outcome is not significantly different from 

those predicted by the model and that the overall model fit is good. R
2 

value is 0.325. 

Approximately 32.5% of variation in the outcome can be explained by this model. 

The predictive accuracy of this model is 73.8%. 

4.2.3.2 Risk factor control and medication adherence 

To find out the risk factor control, the proportion of patients who achieved 

the targeted level of diabetic control, hypertension control and dyslipidaemia control 

were analysed. Separate models were created to find out the effect of medication 

adherence (corresponding categories) on risk factor control (diabetes, hypertension 

and dyslipidaemia) adjusted for the following: physical activity, healthy diet, current 

smoking and alcohol use. Adjusted odds ratio and 95% confidence interval were 

reported. 

Multiple logistic regression analysis revealed medication adherence was 

associated with risk factor control when adjusted for physical activity, healthy diet, 

current smoking and alcohol use (Table 4.33).  

Table 4.33: Risk factor control and medication adherence 

 Risk 

Factors 

On 

treatment 

Adherence
#
 Risk 

Factor 

control
* 

OR
a 

95% CI 

n % n % n % Lower  

limit
 

Upper 

limit 

Diabetes(N=154) 134 87.07 46 34.3 40 26 4.85 2.12 11.08 

Hypertension 

(N=213) 

187 89.05 100 52.6 77 36.2 3.4 1.83 6.4 

Dyslipidaemia 

(N=232) 

218 93.97 127 56.7 95 40.9 3.88 1.96 4.04 

Abbreviations: OR- Odds Ratio, CI- Confidence Interval *Outcome variables; 

Diabetic control-Among patients with diabetes FBS 70-130 and HBAIC >7, 

Hypertension control- SBP <140 and DBP<90 among hypertensives and LDL<100 
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and TC<200 among patients with dyslipidaemia. #Adherence to corresponding 

categories of medication was taken. OR
a
 –adjusted OR (Adjusted for physical 

activity, healthy diet, current smoking and alcohol use); reference category- not 

achieving corresponding risk factor control 

4.2.4 Population attributable risk for stroke recurrence 

Population attributable risk of significant factor for stroke recurrence was 

calculated by taking the prevalence of risk factors in the population from cross 

sectional survey. Since the prevalence of medication non adherence (56.2%) and not 

receiving discharge education at the time of index stroke (12.5) is available from 

cross sectional survey, we could calculate the population attributable risk of 

medication nonadherence and not receiving discharge education at the time of index 

stroke risk for stroke recurrence (Table 4.34). The prevalence of lacunar stroke and 

the proportion of stroke patients who had hospitalisation of less than seven days 

were not available in the cross sectional survey. For estimating the population 

attributable risk, the distribution of these risk factors among stroke population was 

taken from literature. The prevalence of lacunar stroke was 8.05% (Somasundaram 

& Potty, 2020).  The available data on hospitalisation days showed 75% of stroke 

patients had a hospitalisation day of less than 8 (Sheedy et al, 2020). In the absence 

of other data, it is considered as the prevalence of less than 7 days of hospitalisation. 

The 78.4% and 55.04% of risk of stroke recurrence in the population over a mean 

post stroke period of 5 years can be attributed to medication non adherence and not 

receiving discharge education respectively. 
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Table 4.34: Population attributable risk for stroke recurrence 

Variable  Attributable 

risk (%) 

Attributable 

risk for UL and 

LL of OR 

Average 

attributable 

fraction 

95% CI 

LL UL LL UL 

Medication non 

adherence
 

78.4 27.38 97.78 21.24 13.16 34.26 

Not receiving 

discharge 

education
 

55.04 14.75 85.71 20.93 12.75 30.5 

Other than 

lacunar stroke 

94
* 

40 99 19.6 1.76 60.02 

Number of days 

of hospitalisation 

<7  

99.91
* 

0.00 32 30.35 3.14 45.5 

OR- Conditional Odds Ratio; CI- Confidence Interval; LL-Lower Limit; UL-Upper 

Limit; * reference category. *Prevalence of exposure was taken from another study. 
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Chapter 5 

DISCUSSION 

 
Discussion of the findings of this thesis is divided into two sections: 

5.1 Section I: Discussion of the findings of case control study 

 

5.1.1 Methodology 

This study used a strong methodology- incident pair matched case control, 

which is higher in the evidence pyramid. We have selected incident stroke patients 

as cases which removed the survival bias. The stroke recurrence rate depends on the 

duration of post stroke period and factors related to early and late stroke recurrence 

are different. This was taken into consideration by selecting the recurrences beyond 

one month of index stroke as incident cases of recurrent strokes. The interview was 

conducted in the home setting for both the cases and controls which aided in the 

assessment of the sociodemographic and life style pattern more accurately. The 

participants were more relaxed in the home environment. We had assessed the 

medication adherence, risk factor control and life style factor for cases just before 

recurrence and for matched controls just before the corresponding recurrence period 

which made the data more comparable.  

We used self-reported medication adherence, defined as consumption of at 

least more than 80% of their medications for last two weeks, based on their last 

prescription. Consumption of more than 80% medication is widely accepted as 

optimal and is used in most of the clinical trials too (Lam & Fresco, 2015). We 

selected two weeks period to collect the history of medication intake to reduce recall 

bias as well as the tendency of patients to be more adherent to the instructions 

around the days of follow up. 

We had selected recurrent stroke cases who had index stroke admitted and 

treated in our centre and some other hospitals. Among those who were treated 

outside during index stroke, some patients came to our centre after discharge and 

were on follow up in our stroke clinics but few patients (7%) came to our centre only 
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with recurrent stroke. This was only small percentage (7%) and the likely hood of 

selection bias very minimal. The other hospitals were mainly government and 

private medical college hospital and other corporate hospitals which were following 

the same treatment guidelines and there were no deficiencies in the treatment of 

those patients.  

5.1.2 Characteristics of the participants and stroke recurrence 

5.1.2.1 Sociodemographic characteristics  

This study was conducted among age matched cases and controls. The age 

matching was done in such a way that the age of controls was matched to cases ±3 

years. Studies have shown that advanced age is associated with stroke recurrence 

and stroke recurrence rate increased as the age advances (de la Camera, 2014; Zao et 

al, 2017). In matched case control, matching is done just to ensure that there are 

enough pairs in each stratum, not for eliminating confounding. Patients belonging to 

low income category had increased risk of recurrence (OR 4, 95% CI 1.33-11.96), 

but on adjusted model effect was not significant. The other sociodemographic factors 

like education and occupation were not associated with stroke recurrence. None of 

the previous studies assessed these variables. One previous study conducted among 

stroke survivors found an increased risk for stroke recurrence among urban residents 

(Rafie et al, 2019) but we could not demonstrate such a difference. 

 

5.1.2.2 Index stroke related characteristics  

This study recruited post stroke period matched cases and controls (p=0.29). 

The median stroke recurrence period was 65.5 months. The recurrence risk is 

associated with post stroke period (Beunaflor, 2017; Stahmeyer et al, 2019). The 

early and late recurrences are implicated to different aetiologies and risk factors 

(Beunaflor, 2017; Wanquin et al, 2017).  

Our study showed, that the index stroke severity and greater number of days 

of hospitalization were associated with less risk of recurrence. The patients with 

severe stroke tend to get admitted for more days and they may tend to adhere the life 

style modifications because of the fear of recurrence. The more hospitalisation days 

helps completing the etiologic evaluation and planning and implementation of 
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discharge education. In patients with more severe stroke and disability there is a 

tendency to miss the recurrences, but in our study 90% of the patients had an mRS 

score of less than 2 prior to recurrence period so there is less chance of missing 

recurrences. 

The ischemic stroke subtype (Kauw et al, 2018) proved to be an independent 

predictor of stroke recurrence compared to haemorrhagic stroke, but we could not 

demonstrate that association because the proportion of patients’ haemorrhagic stroke 

was very low in our study which made the comparison not possible. Though large 

artery atherosclerosis (Lovett et al 2004 & Kauw et al 2018) and cardioembolic 

stroke are associated with increased risk of stroke recurrence (Lovett et al 2004, 

Wolf et al 2013, Kauw et al 2018), we did not find that to be significant in our study. 

Unlike other studies (Kauw et al, 2018) the imaging predictors like number of 

lesions, location of lesions, and affected territory were not associated with stroke 

recurrence in our study, this may be due to smaller sample size we had in our study. 

Presence of memory problems and depression (use of antidepressants) prior 

to recurrence period were associated with increased risk of stroke recurrence, but it 

was not significant on multivariate analysis. Study on post stroke depression showed 

it is independently associated with stroke recurrence (Morgenstern et al, 2011, Wu et 

al, 2019). They have assessed depression on the basis of self reported symptoms of 

depression and not assessed the use of antidepressants. In our study we had assessed 

depression on the basis of use of prescribed antidepressants.  

5.1.2.3 Medication adherence 

We could demonstrate a strong relationship between medication adherence 

and stroke recurrence. Medication nonadherence is associated with an increased risk 

around seven times of stroke recurrence compared to those who ae not adherent. 

Previous studies have shown that nonadherence to statins and antiplatelets were 

associated with increased risk of stroke recurrence (Rothwell, 2004; Ruksakulpiwat, 

2020), But the exact medication adherence is integral to risk factor control which is 

the forerunner of preventing recurrent strokes. Medication adherence can be 

improved through interventions like simple reminders by family members friends or 

by short messages. Patients awareness can be improved through individualised 

educations. Periodic review with assessment of risk factor control status and 



 

108 

 

correlating with medication consumption will provide incentives to continue the 

adherence behaviour. Referring to health care centres in the periphery and centres 

which provide free medications can also help.  

We assessed adherence to all categories of medications through a face to face 

interview which makes the data more reliable rather than telephonic interviews or 

from prescription as done in previous studies (Rothwell, 2004; Ruksakulpiwat, 

2020). The medication adherence rate we found in our study was higher for controls 

(80%) whereas only around 47.1% of the cases were adherent to all the categories of 

medication prescribed for them. 

5.1.2.4 Discharge education 

Patients who did not receive discharge advice while getting discharged from 

the hospital during index stroke admission showed increased risk of stroke 

recurrence.  Patients who received discharge advice were more likely to be aware of 

life style modifications and medication adherence which are essential for risk factor 

control and prevention of recurrence. The stroke care should be exclusive and 

comprehensive so that individualised education can be given to patients tailoring to 

their needs. Various studies have shown that the education interventions given by 

doctors, nurses or physiotherapists are equally effective in behaviour modification 

(Ellis et al, 2005; Hohmann et al, 2009). The discharge education should incorporate 

risk communication. Risk communication implies not the communicating the risk 

factors, it is the communication for future stroke risk.  Risk communication and 

further risk awareness is proposed as a way to increase adherence to medications and 

other secondary stroke prevention strategies to reduce recurrent stroke. (Slark & 

Sarma, 2014). Studies have shown that only 42% of the stroke patients were aware 

of the recurrence risk (Samsa et al, 1997). The lack of awareness among the public 

regarding the serious and devastating complications of stroke and underappreciation 

of the risk may be the reason for their reduced compliance to secondary stroke 

prevention strategies (Montaner et al, 2001). The risk awareness communication 

should be given with caution and require specialist to convey the risk awareness 

message and alter the behaviour in response to the risk. 
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5.1.3  Risk factors and life style 

Studies have shown that atrial fibrillation and ischemic heart disease (Lovett, 

2004; Aziz S, 2019; Fu et al, 2005; Xu et al, 2007) are associated with increased risk 

of stroke recurrence. But for ischemic heart disease and atrial fibrillation we did not 

get a significant difference in risk even in bivariate analysis. This may be due to 

smaller proportion of participants with coronary artery disease (12.6%) and atrial 

fibrillation (9.28%) and smaller sample size in our study.   In our study, cardio 

embolic stroke subtype and history of valvular heart disease had increased risk of 

stroke recurrence on bivariate analysis, but on multivariate analysis the difference 

was not significant. The stroke patients need evaluation and correction of the 

underlying cardiac conditions causing thromboembolism. Patients require 

continuous monitoring of blood parameters and problems associated with 

anticoagulant use. Studies have shown that presence of side effects were associated 

with poor medication adherence (Jamison et al, 2017). The use of newer 

anticoagulants can be encouraged which doesn’t require monitoring of coagulation 

parameters. Even though these medicines are costlier, the absence of requirement for 

periodic blood investigations makes the cost almost equal to conventional treatment. 

We were not able to demonstrate association between stroke recurrence and 

risk factors such as heart disease and diabetes. There was a significantly higher 

stroke recurrence risk among patients with glycosylated haemoglobin value of more 

than seven and uncontrolled lipid values but the difference was not significant on 

multivariate analysis. Rather than the prevalence of risk factors, the status of risk 

factor control affects the risk of recurrence.  Previous studies consistently showed 

diabetes as a risk factor for stroke recurrence but they haven’t assessed the diabetic 

control status prior to recurrence (Xu et al, 2007; Turan et al, 2017). Even though 

studies could not establish obesity as a risk factor for stroke, studies on stroke 

recurrence showed obesity as a risk factor for stroke recurrence (Ying et al, 2018). 

We could not detect such a risk in spite of a high proportion of obese patients (63%) 

in the sample.   

Our study revealed the life style factors like unhealthy diet and physical 

inactivity were associated with increased risk of stroke recurrence, similar to 

previous studies (Kono et al, 2007; Turan et al, 2017). But the difference was not 
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statistically significant on multivariate analysis. We have measured the data on 

unhealthy diet and physical inactivity based on the latest definition given by the 

WHO and ASA which made the data up to date and comparable. We measured these 

variables at the time of home interview which helped in more realistic estimation of 

details. We are prompted to believe that the preponderance of one indicator of risk- 

the type of stroke- has masked the effect of other risk factors in this sample. 

5.I.4  Attributable risk of stroke recurrence 

 This study revealed 86% of the risk of stroke recurrence can be attributed to 

medication non adherence. Based on odds ratio the range of attributable risk of 

stroke recurrence for medication non adherence was 40.12- 96.99.  At least 40% of 

recurrent stroke happening over a mean post stroke period of 5 years in patients who 

are not taking medications properly can be attributed to medication non adherence. 

Even though studies have shown that medication non adherence can lead to stroke 

recurrence none of the studies assessed the attributable risk of stroke recurrence. 

Stroke survivors adhere to their medications so that they can reduce their excess risk 

which is attributed to medication non adherence. Since adherence is mostly 

dichotomous, the individual can modify his/her stroke recurrence risk by adopting 

the new behaviour of medication adherence which requires support from within the 

individual, family, community and the health care system. 

 Our study revealed around 11% of the excess risk among those who did not 

get discharge education at the time of index stroke hospitalisation can be attributed 

to not getting a proper discharge education. Our study points out the need of 

individualised education on the basis of their identified risk factors and control, 

medications, its properties and adherence, relevant life style modifications and 

appropriate referrals for support services can help improve risk recurrent stroke risk. 

As a part of this study a discharge education guideline for stroke survivors was 

developed which can be utilised in the clinical area to plan individualised patient 

education. 

 Our study revealed index stroke other than lacunar type is associated with 

increased risk of stroke recurrence. Lacunar stroke was compared with other large 

vessel strokes which were caused due to atherosclerotic disease of the large cerebral 

blood vessels, resultant of un healthy life style and cardiovascular risk factors like 
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diabetes, hypertension and dyslipidaemia (Mehndiratta et al 2012; Rafieian-Kopaei 

et al, 2014; Matos Casano et al, 2020). So, the etiological evaluation should be 

completed in the and initiate secondary stroke prevention as early as possible 

preferably in the index stroke hospital admission itself. The adherence to secondary 

stroke prevention strategies should be ensured by proper individualised discharge 

education. And frequent follow up. Thus, even though the index stroke had 

happened the individual can modify the risk profile by sticking on the secondary 

stroke prevention strategies.  

 Our study showed 17% of the excess risk of stroke recurrence can be 

attributed to less the seven days of hospitalisation during index stroke admission. In 

context of early discharge and appropriate referrals to peripheral centres to utilise 

critical care bed it is not practical to increase the number of days of hospitalisation. 

The Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (AB PMJAY) insurance 

scheme offers a treatment cost of Rs 4600/day for a patient with acute stroke on 

ventilator in intensive care unit. The specified number of days of hospitalisation is 

five extending beyond this require pre authorisation. The criteria to extent 

hospitalisation days are not specified. Most of the time severity of the disease and 

unfitness for discharge may be the factors which determine the number of 

hospitalisation days or approving authorisation to continue hospitalisation.  In this 

context etiologic evaluation and patient education may suffer. This scheme should 

provide provisions to complete patient evaluation and initiation of secondary 

prevention strategies during hospitalisation itself. Guidelines should suggest 

completion of   complete the etiologic evaluation and initiation of secondary stroke 

prevention strategies before discharging the patient from hospital.  

Reports attributable fraction of stroke recurrence was very limited in the 

literature. The only available report was from a prospective study of 1500 stroke 

survivors followed up for a period of five years and they have found out the factors 

associated with stroke recurrence. They have reported attributable risk of stroke for 

diabetes 36.93% (−3.10 to 62.63) and atrial fibrillation AF -19.68% (−34.40 to 

52.00) during the first year after the index stroke (Hillen et al, 2003) using a 

nonsignificant hazard ratio. 

  



 

112 

 

5.1.5 Strengths and limitations of the study 

One of the major strengths of this study is the methodology. We have 

selected incident stroke patients as cases which removed the survival bias. The 

interview was conducted in the home setting for both the cases and controls which 

helped to assess the sociodemographic and life style pattern more accurately. Since 

matched controls were selected as and when the incident case was recruited, we 

could collect the data on medication adherence, risk factor control and life style 

factors on the same post stroke period for both cases and controls which helped in 

good comparison. 

One of the major limitations of this study is that we did not use validated 

scale to assess medication adherence. We had measured medication adherence based 

on self report of consumption of at least more than 80% of the medication for last 

two weeks based on last prescription. This is widely accepted and most of the 

clinical trials follow this definition. We selected two weeks period to collect the 

medication intake history to reduce recall bias as well as the tendency of patients to 

be more adherent to the instructions around the days of follow up. The data on 

memory problems and anxiety were also collected based on self-report only.  

Section II- Discussion of the findings of cross-sectional survey 
 The first phase- case control, of the study showed medication nonadherence 

and not receiving discharge education at the time of index stroke admission were 

associated with increased risk of stroke recurrence. This cross sectional survey – 

second phase of this study explored further into the prevalence of medication 

adherence among stroke survivors. In addition to that the nature of discharge 

education, the person who provided education and the components included in it 

were also explored in detail. Many previous studies reported poor risk factor control 

among stroke survivors, so the prevalence and control status of cardiovascular risk 

factors were also included in this cross sectional survey. This cross sectional 

exploration was done to find out the population attributable fraction for the identified 

risk factors of stroke recurrence through the case control study. 
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5.2.1. Medication adherence 

This study revealed that adherence to medications intended to control risk 

factors and prevent stroke recurrence was very low at 43.8% in our setting. The 

reported medication adherence varies widely in studies ranging from 40% to 85% 

(Sappok et al, 2001; Khan et al, 2010; Kronish et al, 2013; Al Shaikh et al, 2016; 

Albright et al, 2017). This present study in a low and middle income country 

supports the findings of studies done among low and underprivileged groups 

(Kronish et al, 2013; Chen et al, 2018). A study conducted using validated adherence 

measure in a low income setting found out an adherence level of 40% among stroke 

survivors (Kronish et al, 2013). We used consumption of more than 80% of all the 

category of prescribed medications during last two weeks as an indicator of 

adherence. Our study result is similar to the study done using validated measure. We 

could reduce the recall bias as we had assessed the medication intake status of last 

two weeks only. 

In this study the overall adherence, that is adherence to all the categories of 

medication prescribed for a patient was 43.8%. We had assessed adherence to 

individual categories of medication, which showed a highest adherence rate to 

antiplatelets (62.24%) and least adherence to anti diabetic medication (33.3%). 

Adherence to anticoagulants was also higher compared to other categories (61.9%).  

Adherence to antidiabetic medication was assessed separately for injectable and oral 

hypoglycaemic agents. Adherence to insulin was at least 15.4%. Even with a valid 

prescription people tend to alter the dose and timings and even skip the doses or take 

medications based on the perceived need. They tend to alter the dose based on their 

diet, physical activity, ‘gut feeling’, availability of insulin and accessories for 

injection and availability of personnel to administer insulin. Stroke patients who 

experienced feeding problems tend to alter the dose for fear of inadequate diet and 

over medication.  Those who are taking OHA were more adherent 42.1%. The lower 

adherence to injectable agents created a lower over all adherence to anti diabetic 

medication. This result is contradictory to the result of a study conducted among 

patients on insulin in Chennai which reported an adherence of 80% to insulin (Raut 

et al, 2014). But a community-based study conducted among rural inhabitants of 

Kerala showed and adherence of 26% to anti diabetic medication. They have also 
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reported significantly different levels of medications adherence among those who 

receive OHA and insulin (Sankar et al, 2015). In the present study the prevalence of 

diabetic medication adherence was 34.3% and overall adherence was 43.8%. Since 

this is a hospital based study and conducted in a tertiary care center, we cannot 

expect to get a very small prevalence as compared to a community based study.  

More over our patients are in continuous follow up also. Studies conducted in other 

countries showed an adherence level of 60% for insulin therapy (Alsayed & 

Ghoraba, 2019; Peyrot et al, 2010).  

In the context of epidemiological and demographic transitions there is an 

increased trend in the incidence of stroke in both developing and developed 

countries. Nearly 25% of all strokes are recurrent. Adherence to secondary stroke 

prevention medication can lead to reduced cardiovascular events (Kernan et al 2014; 

Sokol, 2005), but medication non adherence is a major problem in all settings 

irrespective of income categories. Medication non adherence and recurrent strokes 

lead to poor outcome and increased health care costs (Mayor, 2013). Medication 

adherence leads to increased medication costs, but will reduce hospitalisations and 

use of emergency care (Roebuck et al, 2011). While considering the economic 

burden caused by recurrent strokes and other vascular events, it is worthwhile to 

focus on adherence promoting interventions 

5.2.2 Facilitators and barriers to medication adherence 

Availability of medication in the nearest medical shop and the practice of 

buying medicine for one month were facilitators to medication adherence. Those 

people who had financial concerns expressed not being able to buy medicine for one 

month, which led to missing of doses till they bought next time. Studies done among 

low income group had identified high cost of medication and difficulties to access 

health care as barriers to medication adherence (Kronish et al ,2013; Chen et al 

2018). 

Presence of neurological deficits and perceived poor state of health were 

associated with higher adherence. The initial step in the process of development of 

medication adherence behaviour is perceived need of medicine. The disability 

caused by stroke and subsequent perceived poor state of health thus remained a 

major facilitator for medication adherence. A systematic review of psychological 
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determinants of medication adherence also revealed perceived medication necessity 

is a major facilitator to medication adherence (Crayton et al, 2017). Following daily 

routine facilitated medication adherence, as previously reported (Jamison et al, 

2017). 

The most common self- reported reason for non-adherence was simple 

forgetfulness. Our study showed memory issues and experiencing side effects as 

major barriers to medication adherence. Studies done in both developing and 

developed countries showed similar results (Thorogood, 2004; Bauler et al, 2014). 

We could collect only self-reported data on memory issues and side effects, which 

remains one of our limitations. 

The identified factors negatively affecting adherence among low income 

groups were mainly related to health care system such as inadequate continuity of 

care, high cost of medication, poor communication from care provider, difficulty in 

accessing care, perceived discrimination and low trust with treating doctor (Burkhart 

P V & Sabaté E, 2003; Banerjee et al, 2018). But studies done in developed 

countries identified fear of side effects, forgetfulness, higher education and increased 

quality of life as barriers to medication adherence (Bauler et al, 2014; Sjo¨lander et 

al, 2018; Cheiloudaki et al, 2019). Our study showed mixed results. 

The effect of age, gender, income and education on medication adherence 

was inconsistent and varied in studies conducted in different settings. In our present 

study, on bivariate analysis there was a significant difference between medication 

adherence among people belonging to poor and non-poor households, but when 

adjusted for other factors the difference was not significant. A study done in a 

developed country among stroke survivors also found no effect of income on 

medication adherence (Sjo¨lander et al, 2018). We did not get any significant 

difference between medication adherence between those who had income to buy 

medications or access to free medications and those who did not have such facility. 

A systematic review of 21 studies showed almost similar level of poor medication 

adherence among patients with free medication and with different payment schemes 

(Aziz et al, 2016). Gender and medication adherence present contrasting evidence 

(Sjo¨lander et al, 2018; Cheiloudaki et al, 2019). We found statistically non 

significant higher adherence among females and those with higher education and 
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professionals. In contrast to some qualitative study findings, we could not get any 

significant difference in adherence between those have care giver support and those 

without (Perreault et al 2012; Bauler et al, 2014).  Previous study on the pattern and 

predictors of complementary alternative medicine use among stroke patients in India 

showed that around one third of stroke patients used it. Presence of deficits 

correlates with use (Durai Pandian et al, 2012). But we could not demonstrate 

significant use of alternative medicine use by our stroke patients. Very few patients 

were following alternate medicine for stroke treatment and none were exclusively 

using it. This could perhaps be due to the nature of the institution, being a tertiary 

level reference centre for neurology, to which only doctors practising modern 

medicine refer patients. Thus, it could be a selection bias.      

Continuous access and availability of medications is prerequisite for 

uninterrupted consumption. Relevant policy decisions can be made to ensure 

continuous access and availability of medication locally. Since forgetfulness is the 

common reason identified in almost all the settings, periodic reminders in the form 

of care giver reminding or text messages can help. Another major area of 

intervention is forming strong habit of medication intake. Incorporating medication 

intake into daily routines can enhance adherence. At every clinic visit people should 

be screened and asked for side effects. Misconceptions about side effects of 

medications should be corrected by awareness programs. Future studies to assess the 

effect of habit training and routinisation, motivational counselling and periodic 

reminders on medication adherence will be worthwhile.  

5.2.3 Prevalence and control of risk factors 

This study showed 80% of the stroke survivors had moderate to high central 

fat distribution and 75% were overweight and obese. The prevalence of overweight 

and obesity was 40% and high central fat distribution was 60% among our target 

population (Sarma et al, 2019). Previous studies also demonstrated that the 

prevalence of obesity is high (60%) among stroke survivors (Vemmos et al,2011) 

whereas the prevalence of obesity among their general public was 34% (Flegel et al, 

2012). The physical disability caused by stroke limit activity. Fear of fall may 

compound the problem. Our study has shown that 62% and 87% of stroke survivors 

are not following recommended physical activity and healthy diet respectively. The 
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prevalence levels of diabetes, dyslipidaemia as well as hypertension were very high 

among stroke survivors in our setting.  The prevalence proportions of diabetes, 

hypertension and dyslipidaemia were around 61%, 89% and 97% respectively. It 

reflects the prevalence of these risk factors among the general population of Kerala. 

Nearly 83% of general population in Kerala possess at least one of the five risk 

factors of NCD (Sarma et al, 2019). A Recent study in Kerala showed 54% of 

general population had total cholesterol >200mg/dl. Our study assessed 

dyslipidaemia by the use of cholesterol lowering medications and the prevalence was 

97%. Previous studies also revealed high prevalence of dyslipidaemia in stroke 

patients (Olamoyegun et al, 2016). 

The control of diabetic, hypertension and dyslipidaemia, was assessed 

separately. The target levels were fixed as per standard recommendations (NCEP, 

2001; Kernan et al, 2014; ADA, 2019). Our study revealed poor control of risk 

factors among stroke survivors. The targeted values were achieved by 26% of 

diabetic patients and 36% of hypertensive stroke survivors.  Previous studies also 

brought out similar results (Thorogood et al, 2004 & Brenner et al, 2010). One 

recent study conducted among general population in Kerala showed that only 12% 

and 15% of those afflicted achieved hypertension and diabetic control respectively 

(Sarma et al ,2019). Among stroke survivors the control status of diabetes and 

hypertension is better than general public because of their fear of recurrences and our 

participants were selected from hospital based stroke registry. Only 46% of the 

general population in Kerala had total cholesterol level <200 mg/dl (Thankappan et 

al, 2010), but in our study 73% of stroke survivors had both TC<200mg/dl and 

LDL<100mg/dl.  

Similar to other studies, our study also demonstrated medication adherence is 

associated with control of hypertension, diabetes and dyslipidaemia. We could also 

prove that following recommended physical activity is associated with control of 

diabetes and dyslipidaemia. Following a healthy diet is associated with control of 

dyslipidaemia. Previous studies demonstrated that physical activity and healthy diet 

were essential for risk factor control. But for hypertension control we did not get 

similar results. We could prove that medication adherence is independently 

associated with risk factor control- diabetes, hypertension and dyslipidaemia 
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(adjusted for following a healthy diet, following recommended physical activity, 

smoking and alcohol use). There is no substitute for medication adherence. None of 

the studies assessed the effect of medication adherence and following other health 

recommendation on risk factor control which made our results unique. 

5.2.4  Life style  

Our study showed 62% and 87% of stroke survivors are not following 

recommended physical activity and healthy diet respectively. The physical disability 

caused by stroke and fear of falls may prevent patients from doing regular physical 

activity (Prior & Suskin, 2018). Post stroke swallowing difficulty impose greater 

restrictions on dietary intake, and might be responsible for not taking a healthy diet. 

Studies have shown that economic status also can affect intake of a healthy diet (Lo 

et al, 2009).  The prevalence of smoking and alcohol use was very low among stroke 

survivors in our setting in contrast to the prevalence of both 9.63% (GAT 2-Kerala, 

2016) and 12.8% (Aravindakshan et al, 2017) respectively among adult population 

in Kerala. We strongly insist limiting alcohol use and smoking cessation at the very 

first clinic visit and consistently enquire about the status during every clinic visit. 

This may the reason for getting low prevalence of smoking and alcohol use among 

stroke survivors in our study. 

The future direction for strengthening stroke support in the community 

includes equipping primary care centres and health care workers in the primary care 

area under the non- communicable disease program so that each and every stroke 

survivor can be traced and registry can be maintained.  Their follow up care, risk 

factor monitoring and assessment of other health care needs can be met through the 

primary health care centres. Since stroke is emerging as a growing public health 

issue an exclusive national program is warranted to combat with the stroke burden in 

the community (Sylaja & Pradeep Kumar, 2018) Stroke self help groups can be 

created so that those who require guidance for physiotherapy, dietary advice, 

financial support for rehabilitation and medication can be supported. Medication 

adherence and physical activity reminders and updated guidelines for life style 

modification can be sent through self- help groups.  
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5.2.5 Population attributable fraction of stroke recurrence 

The population attributable fraction of stroke recurrence for medication non 

adherence was 21.24%. Nearly 20% of the recurrent strokes happening over a post 

stroke period of five years in the population can be attributed to medication non 

adherence. The prevalence of medication non adherence among the stroke 

population (those who have recovered from first episode of stroke) was 56.2%. Since 

the prevalence of medication non adherence was very high, there is scope for 

improvement in this area. We can improve the medication adherence to prevent 

recurrent strokes. Multicomponent community interventions targeting the whole 

population can be planned and implemented to improve medication adherence. 

Health information messages can be given through mass media, flex and banners can 

be raised to increase awareness. The primary health worker and ASHA workers can 

contact stroke survivors in their areas and encourage medication intake. 

The attributable fraction of stroke recurrence for not getting discharge 

education was 22%.  Around 90% of the stroke survivors are getting discharge 

education at the time of getting discharge from the hospital. All stroke patients 

should get a planned discharge education in presence of significant care giver 

regarding their risk factors medications and required life style modifications and 

medication adherence.  

In terms of population attributable fraction, types of stroke other than lacunar 

type of index stroke ranked first- 30%. More than 90% of the index stroke are other 

than lacunar type. As a population strategy secondary stroke prevention strategy 

should incorporate primary and primordial prevention, so that the unhealthy life style 

such as tobacco use, alcohol intake, physical inactivity, unhealthy diet and obesity 

will not emerge in the population. This will reduce the cardiovascular risk factors 

like diabetes, hypertension and dyslipidaemia in the population. The stroke survivors 

should be contacted periodically by the peripheral health workers and evaluate for 

risk factor control. 

Nearly 19% of the recurrent stroke risk in the population can be attributed 

lesser number of days of hospitalisation. Even though the recurrent stroke risk for 

this factor is 1.22, around 75% of the stroke patients were discharged within 8 days 

of hospitalisation (Prior & Suskin, 2018). In our setting the hospitalisation days 
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presently vary widely, based on the severity of stroke. In the era of high demand for 

critical care hospital bed and insurance package driven hospitalisation plans, there is 

a less likely hood of increasing the hospitalisation days to complete etiological 

evaluation and planned discharge education. Even though limited in performance, 

the currently available risk scoring systems for 90-day stroke recurrence and long-

term stroke recurrence can be utilised to predict those who are at high risk. Those 

high-risk patients can be admitted for longer duration for evaluation of stroke risk 

factors and initiation of secondary stroke prevention strategies. The useful tools 

currently available for predicting 90 day stroke recurrence risk were ABCD score 

and Recurrence Risk Estimator at 90days (RRE-90), whereas for predicting long 

term recurrence risk,  Essen Stroke Risk Score (ESRS) and Stroke Prognosis 

Instrument-II (SPI-II) can be used (Chaudhary et al ,2019). Nurse led clinics can be 

planned and organized in the hospitals where patients who are discharged earlier can 

be seen to complete the pending investigations, impart individualised discharge 

education and coordinate with respected peripheral centres for further care and 

managements. 

As per our study results more than 40% of the stroke recurrence risk among 

stroke survivors can be attributed to medication non adherence and not getting 

discharge education. The stroke recurrence rate at one year is 17%. The prevalence 

of stroke in India is 420/100000 population.  According to this data around 25000 

stroke recurrences are happening in Kerala in one year. At least half of this can be 

prevented with medication adherence and patient education.  

 The reported population attributable fraction of stroke recurrence was for 

diabetes 9.1% (95% CI, -2.0 to 20.2) and AF 4.9% (95% CI, -7.3 to 17.2) by Hillen 

et al in 2003. They have reported PAF using a non significant risk ratio. None of the 

previous studies reported PAF for any of the factors we have studied which makes 

our results unique. 

5.2.6 Strengths and limitations of the study 

All the interviews were conducted one to one by the principal investigator 

herself which reduced the chance of interviewer bias. Since all patients were 

meticulously followed up in the stroke clinic, blood reports of all these patients were 
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available at the time of data collection. In this study we could assess the adherence to 

each category of medication (antidiabetic, antihypertensive and statins) separately 

and correlate with achieving corresponding risk factor control targets. One of the 

major limitations of this study is that we did not use validated scale to assess 

medication adherence. We used self-reported medication adherence, defined as 

consumption of at least more than 80% of their medications for last two weeks, 

based on their last prescription. Consumption of more than 80% medication is 

widely accepted as optimal and is used in most of the clinical trials too. We selected 

two weeks period to collect the medication intake history to reduce recall bias as 

well as the tendency of patients to be more adherent to the instructions around the 

days of follow up. The data on memory issues and side effects were also collected 

based on self report only. 

The patients coming to a tertiary care center may be different mostly in their 

education and employment status or severity of illness. In this center we get nearly 

50% of urban residents who may be well versed in risk factor control and follow up 

care. This may not be true for patients in other centres. This is the limitation of the 

study. But our study result showed the factors like education, employment or rural 

urban difference doesn’t not have implications on the medication adherence or stroke 

recurrence.   

Recruitment of samples and data collection were completed in the pre covid-

19 era, so the health care seeking behaviour, medication adherence, access to health 

care and physical activity level were not affected by the Covid -19 related 

restrictions. Covid-19 related restrictions and shift of health care system focus might 

have adversely affected the secondary stroke prevention strategies. 

 

5.3 Conclusion 

Medication adherence and risk factor control among survivors of first 

episode of stroke at three months to one year was suboptimal. Lacunar type of index 

stroke and a greater number of days of hospitalisation during index stroke were 

associated with less risk of recurrence. Medication non adherence and not getting 

discharge education were the reasons for stroke recurrences among survivors of first 

ever stroke. Major causes of medication nonadherence were memory issues, 
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experiencing side effects and financial concerns. Local availability of medicines, 

having a daily routine and presence of neurological deficits facilitated medication 

adherence. Patient education, medication adherence, and greater number of days of 

hospitalisation can reduce the risk of stroke recurrence.   

Most of our study findings are in concordance with other studies which had 

done in the similar settings. We were not able to compare some of the study results 

because of the nonavailability of research data. The clinical and sociodemographic 

factors of recurrent strokes are now well studied. But there is lack of enough data to 

conclude on the imaging predictors of recurrent stroke for which our study as well as 

the available studies are not giving a conclusive picture. 

 

 

 



 

123 
 

Chapter 6 

SUMMARY AND RECOMMENDATIONS 

6.1.  Summary of major findings of this study 

Medication adherence among stroke survivors between three months to one 

year was very low. The cardiovascular risk factors are more prevalent in them and 

majority had multiple risk factors. Majority of the stroke survivors were not attained 

the targeted levels for risk factor control as per recommendations. Majority of them 

were not following a healthy diet and not doing the recommended physical activity. 

The Medication adherence was independently associated with risk factor control 

when adjusted for physical inactivity, unhealthy diet, current smoking and alcohol 

use. Age, gender, economic status and family support were no associated with 

medication adherence. Forgetfulness was the most common self reported reason for 

medication non adherence among non adherent participants.  Multivariate analysis 

showed that major causes of medication nonadherence were memory issues, 

experiencing side effects and financial constraints. Local availability of medicines, 

having a daily routine and presence of neurological deficits facilitated medication 

adherence.  

Compared to index stroke, the recurrent strokes are more physical and 

neurologically disabling. Medication non adherence not receiving discharge 

education during index stroke hospitalisation were associated with increased risk of 

stroke recurrence. Whereas greater number of days of hospitalisation during index 

stroke and lacunar type of index stroke were associated with less risk of stroke 

recurrence. The attributable fraction of stroke recurrence was highest for other than 

lacunar type of index stroke. Medication nonadherence ranked second. 

 In terms of population attributable fraction, the other than lacunar type of 

index stroke ranked first. Medication non adherence ranked second. The prevalence 

of medication non adherence was very high among stroke population. The pictorial 

representation of the findings of this study is shown in figure 8. 
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6.2. Future research recommendations 

 This study had identified certain areas which require further explorations are 

identified. A validated instrument to measure medication adherence is lacking in the 

public domain, future studies can be undertaken to create a tool which accurately 

measures the medication adherence level and can be validated among stroke 

population. This may be used in the clinic as well as for research. So that it can be 

utilised in the clinical as well as research areas. We have noticed adherence to 

insulin therapy was very low. Future qualitative studies can be undertaken to find out 

the perceptions and attitude of patients receiving insulin therapy. Interventional 

studies can be conducted to assess the effect of patient awareness building and 

behavioural therapy on adherence to insulin therapy. This study identified the 

facilitators and barriers to medication adherence among stroke survivors; based on 

that interventions can be designed and validated so that it can be widely utilised to 

improve medication adherence. The interventions can be any type of reminders, 

habit forming, peer support and education interventions.  

Our case control study had enough power to identify the main factor of our 

interest; medication adherence. But we could not identify some of the clinical and 

imaging variables which are thought to be related to stroke recurrence based on our 

existing clinical knowledge. Future studies can be undertaken with larger samples 

size to identify these factors. 

A discharge education guideline and module are developed based on the study 

findings of this study which can be utilized in the clinical area and its effectiveness 

can be assessed through further researches. 

6.3 Policy Recommendations 

Our study results showed medication adherence and receiving discharge 

education is associated with reduced risk of stroke recurrence. Availability of 

medication locally and buying medication for one month is associated with more 

adherence.  A registry of stroke patients can be kept in the PHCs. Free medications 

can be provided to all those who require. Free bus passes can be given to them for 
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follow ups. Ambulance services can be provided to bedridden patients. ASHA 

workers can visit the at least one in a month to provide necessary education and 

remind them regarding medication adherence and risk factor control. So that the risk 

of stroke recurrence can be minimised. If these patients develop a recurrent stroke, 

they are to be treated in a tertiary care center, the cost of rehabilitation, morbidity 

and family burden all constitute a huge economic burden to family and government. 

American Stroke Association argues, 80% of recurrent strokes can be prevented with 

appropriate secondary stroke prevention strategies. At least half of the stroke 

recurrences can be prevented with medication adherence and patient education. It 

justifies government interventions through policies that aim to achieve uninterrupted 

medication supply and other supports to stroke survivors. 

Nurses can be trained in stroke education with very little additional cost and 

the time invested in this would be worthwhile in preventing recurrent stroke. Nurse 

led NCD OP clinics can be conducted in tertiary care hospitals, where nurses can 

educate patients as 2-3 scheduled classes. A registry can be maintained and followed 

up during clinic visits. Sms reminders can be sent regarding medication adherence, 

life style modification and risk factor control. In private sector, some policy can be 

drafted as a part of NCD program to help private hospitals organize similar clinics. 

In addition to this it can be incorporated with accreditation mechanism. As a part of 

accreditation program like NABH, private hospital with stroke centres, along with 

quality standards for stoke care, quality indicators like ongoing discharge can be 

included to address the problem. 

Upon discharge a referral letter can be given to nearest PHC, so that follow 

up care for risk factor screening can be done. A registry can be maintained in PHC 

for such patients. ASHA workers can utilize this registry and follow them up in 

home also. Existing system and staff can be utilised for that. Newer system like e 

health can also be utilised. This can be integrated with state NCD program. Deputy 

DMO can supervise and monitor the program. Stroke treatment standards and 

protocols for discharge need to be documented.  
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Guidelines for treating first instances of stroke should mandatorily include a 

counselling session for the whole family and the content and method of counselling 

should be discussed among experts and approved.  Curriculum changes can be 

advocated to incorporate patient education in the training of doctors and nurses. I 

have a prepared discharge education module for patient and health care workers. The 

patient module is in use at our comprehensive stroke care unit. I propose to take on 

advocacy for extending this module to all major hospitals in the area.  

6.4 Conclusions 

Medication adherence and risk factor control among survivors of first episode 

of stroke at three months to one year was suboptimal. Majority of them were not 

following unhealthy life style. Medication non adherence and not getting discharge 

education were the reasons for stroke recurrences among survivors of first ever 

stroke.  

Educating the patient regarding stroke, recurrence risk, medication 

adherence, healthy lifestyle and risk factor control can reduce stroke risk of 

recurrence.  Positive behaviours should be incorporated and maintained as a new life 

style in order avoid recurrent strokes. These findings have implications for 

developing preventive strategies and improving stroke care in the community. 

 As a secondary stroke prevention strategy health education can be adopted 

for managing risk factor control through appropriate life style and pharmacological 

interventions. Incorporating the modifiable risk factors identified through this thesis 

a discharge planning and education guideline is developed, it can be used in the 

clinical area to plan and implement individualised discharge education for stroke 

survivors at the time of index stroke (appendix). A discharge planning and education 

check list also developed to avoid shortfalls (appendix). A patient self learning 

module is developed for reading and learning for patients and care givers in 

Malayalam language (appendix). 
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Life Style and Behavioural Factors are Associated with Stroke
Recurrence Among Survivors of First Episode of Stroke: A Case

Control Study

S.D. Shani, MSN,* R.P. Varma, MD,* P.S. Sarma, PhD,*
P.N. Sylaja, DM, FRCP, FESO,† and V. Raman Kutty, MD, MPH (Harvard), M Phil, FIACS‡

Background: Secondary stroke prevention treatment is associated with an 80% reduc-
tion in risk of recurrent stroke. But one out of every four strokes are recurrent. Adher-
ence to pharmacological therapy and strict control of risk factors are essential for
prevention of recurrent strokes. Methods: Pair matched incident case control study
was done to find out the factors associated with stroke recurrence after first ever
stroke. Incident cases of recurrent strokes and age and post stroke period matched
controls were recruited prospectively. The estimated sample size for the study was
70 matched pairs. Data collected from medical records and by visiting their homes.
Analysis was done using R statistical software. Results: Bivariate analysis showed car-
dio embolic stroke subtype, poor lipid control, unhealthy diet, physical inactivity,
medication nonadherence, presence of depression, memory problems no discharge
advice at index admission and low income were associated increased risk of recur-
rence. Higher mean NIHSS score and a greater number of days of hospitalisation dur-
ing index stroke had less risk of recurrence. Conditional logistic regression analysis
revealed non adherence to medication (OR 7.46, 1.67�33.28) and not receiving dis-
charge advice at index admission (OR 10.79, 2.38�49.02) were associated with
increased risk of recurrence whereas lacunar stroke (OR 0.08, 0.01�0.59) and a greater
number of days of hospitalization during index stroke (OR 0.82, 0.67�0.99) were
associated with less risk of recurrence. Conclusion: Individualised patient education
regarding stroke, recurrence risk, medication adherence, healthy lifestyle and risk fac-
tor control can reduce stroke recurrence risk.
Key Words: Stroke recurrence—Medication adherence—Life style—Behavioural
factors—Risk factors
© 2021 Elsevier Inc. All rights reserved.

Introduction

Early initiation of treatment for secondary stroke preven-
tion is associated with an 80% reduction in risk of early
recurrent stroke.1 One out of every four strokes are recur-
rent.2 The risk of stroke recurrence varies from 7.4% at
three months,3 5.1% at six months 4 and 11.1% at 1 year.5

The etiologic subtype of index stroke is an important fac-
tor which predicts stroke recurrence with large artery ath-
erosclerosis having increased risk of recurrence whereas
small vessel stroke has a lower risk of recurrence.6,7

The secondary stroke prevention guidelines include
medications to reduce thrombosis risk and control risk
factors like diabetes, hypertension, dyslipidaemia. It
strongly insists behavioural modification in the form of
medication adherence and adopting new life style such as
healthy diet, physical activity, smoking cessation and
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limiting alcohol consumption. Post stroke depression and
lack of recommended physical activity is associated with
increased risk of stroke recurrence.8,9 Patients treated in a
hospital maintaining a stroke unit at index stroke had a
reduced the risk of recurrence (HR, 0.84; 95% CI,
0.72�0.99)4 highlighting the importance of proper dis-
charge planning and education.
Studies have shown that nonadherence to medication

and poor risk factor control were associated with poor
patient out come and stroke recurrence.10�14 But this stud-
ies on stroke recurrence are mostly retrospective and have
looked at the prevalence of risk factors and stroke subtype
in relation to stroke recurrence. There is lack of prospec-
tive study with a comprehensive assessment of life style,
behavioural factors, risk factor control and medication
adherence in relation to stroke recurrence. Identifying
these factors has important implications in planning sec-
ondary prevention strategies to reduce the stroke burden.

Objective of the study

To identify the life style and behavioural factors associ-
ated with recurrence of stroke after the first episode

Study Design

Ours was a pair matched incident case control study.
Cases were incident cases of recurrent stroke among sur-
vivors of first episode of stroke and controls matched for
age and period after first ever stroke. Participants are
recruited based on the presence or absence of outcome
which is the stroke recurrence. This is a nested case con-
trol study embedded in a retrospective cohort of patients
with first ever stroke.
A recurrent stroke is defined as a stroke with clinical

evidence of sudden onset of a new focal neurological defi-
cit with no apparent cause other than that of vascular ori-
gin.15 Case was defined as the incident case of recurrent
stroke beyond one month after first episode among survi-
vors of first episode of ischemic stroke, haemorrhagic
stroke or transient ischemic attack with evidence of acute
infarct within one month of stroke recurrence. Recurrence
beyond one month was selected because early recurrences
may be often confused with progression of index stroke
and we intend to look into life style and health behaviour
factors associated with stroke recurrence. Clinical data
regarding index stroke were collected from medical
records. An appointment for visiting home after one week
was obtained for further data collection on the day of dis-
charge. During home visit interview was conducted.
Control was defined as age and post stroke period

matched survivors of first episode of stroke and transient
ischemic attack with evidence of acute infarct without a
recurrent stroke. The age matching of controls pair was
done within an age §3 years of that of the cases. The post
stroke period of controls pair was matched within a post
stroke period of §2 weeks of that of cases.

As an incident case of recurrent stroke was recruited,
the stroke registry data was examined to get a closest pair
(age §3 years, post stroke period of §2 weeks) of stroke
survivor without stroke recurrence, as control for each
recurrent case. The control had an index stroke at the time
when the case had index stroke (§2 weeks), but not yet
developed stroke recurrence. The researcher contacted
them through telephone and an appointment for home
visit was obtained. None of them refused to participate.
At home visit, data was collected using pretested struc-
tured interview schedule. Clinical details of index stroke
and investigation reports were obtained from medical
records.

Setting

The eligible incident cases of recurrent strokes were
recruited from stroke clinic and stroke unit of Sree Chitra
Tirunal Institute for Medical Sciences and Technology,
Trivandrum, Kerala. The age and post stroke period
matched controls were recruited from stroke registry.
Data was collected from medical records and by visiting
the home of the patient.

Sample size

Sample size was calculated with fixing a error = 0.05,
power = 0.80, anticipated proportion of discordant pairs-
0.5, anticipated odd ratio = 3 (medication nonadherence)
and for a two-sided test. The number of matched pairs
was estimated to be 61. Considering probability of nonre-
sponse, 70 matched pairs were recruited for this study.

Inclusion criteria

Incident cases of recurrent stroke one month after index
stroke, aged 18 and above were taken as cases. Index
stroke should be ischemic stroke, haemorrhagic stroke or
transient ischemic stroke with evidence of acute infarct.
Controls were stroke survivors without stroke recurrence,
pair matched to age and post stroke period.

Exclusion criteria

Early recurrence within one month were excluded from
the study. Stroke survivors who were comatose, severely
disabled (modified Rankins Scale score 5 and above), hav-
ing multiple coexisting diseases having life expectancy
less than six months were excluded from the study.

Data collection tools and techniques

70 cases were recruited over a period of 11 months in
2019. Controls were taken concurrently. Pretested struc-
tured interview schedule was used to collect sociodemo-
graphic and clinical details. Clinical information sheet
was used collect information on clinical and imaging
details of index stroke from medical records. Standard
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instruments were used to measure height, weight and
blood pressure. Medication adherence and compliance
with other recommended health advice like following a
healthy diet, physical activity, tobacco abstinence and lim-
iting alcohol consumption just prior to recurrence period
were also assessed. A healthy diet was defined consump-
tion of approximately 350-400gms of vegetables a day,
one medium sized fruit or two small sized fruit per day
and avoiding extra salts, sweets and fried foods. Recom-
mended physical activity was at least 30 minutes of mod-
erate physical activity like walking for at least 3 days a
week. Self-reported medication adherence was defined as
consumption of at least more than 80% of their medica-
tions, based on their last prescription.
The data on blood sugars, lipid levels prior to recurrence

period was also collected from available blood reports
from the patient. The risk factor control is defined as
achieving the desired levels of blood pressure, blood sugars
and cholesterol prior to recurrence period. The targets for
risk factor control were taken from National Cholesterol
Education Program (NCEP) ATP III guidelines16 for Cho-
lesterol (LDL < 100 and TC < 200), American diabetes
Association guidelines17 (FBS 70-130 and HBAIC < 7) for
Diabetes control and ASA secondary stroke prevention
guidelines1 for blood pressure (SBP< 140 and DBP< 90).

Ethical considerations

The study was undertaken after ethical clearance from
Institutional Ethics Committee of Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Trivan-
drum, Kerala. Written informed consent was obtained
from all the participants before data collection.

Analysis

Analysis for pair matched case control study was done
using R statistical software.18 Mc Nemar Ch2 tests were
done for dichotomous variables and paired t tests were
done for continuous variables to find out the relationship
between variables and stroke recurrence. Odds Ratio
(OR) with 95% Confidence Interval (CI) is reported. Those
variables had statistical significance < 0.1 were consid-
ered for multivariate analysis. Hierarchical conditional
logistic regression models were build using R statistical
software.18

Results

Over a period of 11 months we recruited 70 incident
cases of recurrent stroke beyond one month after index
stroke. Among the 70 age and post stroke period matched
pairs (mean age- case 60.79 § 11.54 years; control
60.29 § .38), 18.6% of cases and 32.9% of controls consti-
tuted females. The characteristics of study participants are
given in Table 1. The mean stroke recurrence period for
cases was 49.53 § 53.35 and that of control was

50.09 § 53.03. The median stroke recurrence period was
65.5 months. The difference in age and post stroke period
between cases and controls were not statistically signifi-
cant (p = 0.48 and p = 0.29 respectively). Recurrent stroke
was more physically [(mRS > 2) 75% vs 88.6%] and neu-
rologically [(NIHSS > 4) 61.4%Vs 67.1] disabling than
index stroke.

Factors associated with stroke recurrence

Poor risk factor control such as glycosylated haemoglo-
bin >7 (OR 2, 95% CI 0.97�4.12) and poor lipid control
(OR 5.5, 95% CI 1.22�24.8) prior to recurrence period
were associated with increased risk of recurrence. Life
style factors like unhealthy diet (OR 4.43, 95% CI
1.95�10.06) and lack of physical activity (OR 4.14, 95% CI
1.81�9.46) were also associated with increased risk of
recurrence. Medication nonadherence (OR 4.29, 95% CI
1.88�9.76), depression (OR 4, 95% CI 1.64�9.79) and
memory problems (OR 4.33, 95% CI 1.23�15.21) prior to
recurrence period were associated increased risk of recur-
rence. Among the stroke etiologic subtypes, cardio
embolic stroke (OR 6, 95% CI 1.34�26.8) had highest risk
of recurrence. Patients who did not receive discharge
advice had more risk of recurrence (OR 7, 95% CI 2.5�20).
The controls had higher mean NIHSS (National Insti-

tute Health Stroke Scale) score [8.27(5.96), p=0.043] and a
greater number of days of hospitalisation [6.54(3.76),
p = 0.006] during index stroke. Patients in low income cat-
egory based on government categorization had increased
risk of recurrence (OR 4, 95% CI 1.33�11.96) (Table 2).
None of the other sociodemographic variables such as

gender, education of patient, occupation, area of resi-
dence, risk factors and imaging variables such as vessel
affected, infarct location and number of lesions were sta-
tistically significant (Table 3).
Conditional logistic regression analysis revealed

patients who were not adherent to medication (OR 7.46,
95% CI 1.67�33.28) and who did not receive discharge
advice (OR 10.79, 95% CI 2.38�49.02) were at increased
risk of stroke recurrence whereas lacunar stroke (OR 0.08,
95% CI 0.01�0.59) and a greater number of days of hospi-
talization during index stroke (OR 0.82, 95% CI
0.67�0.99) were associated with less risk of recurrence.
The final model is given in Table 4.

Discussion

This study used a strong methodology- incident pair
matched case control, which is higher in the evidence pyr-
amid. We have selected incident stroke patients as cases
which removed the survival bias. The stroke recurrence
rate depends on the duration of post stroke period and
factors related to early and late stroke recurrence are dif-
ferent. This was taken into consideration in selecting the
cases and controls. The interview was conducted in the
home setting for both the cases and controls which gave
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better assessment of the sociodemographic and life style
pattern more accurately. The participants were more
relaxed in the home environment. Since the matched

controls were selected as and when the incident case was
recruited, we could collect the data on medication adher-
ence, risk factor control and life style factors on the same

Table 1. Characteristics of the study participants

Characteristics Case (n = 70) Control (n = 70)

Age (years) 60.79(11.54) 60.29(11.38)

Post stroke period (months) 49.53(53.35) 50.09(53.03)

Sex Male

Female

57(81.4)

13(18.6)

47(67.1)

23(32.9)

Education Below 10th

Pre degree

Graduate and above

27(38.6)

35(50)

8(11.4)

22(31.4)

41(58.6)

7(10)

Area of residence Rural

Urban

45(64.3)

25(35.7)

46(65.7)

24(34.3)

Nature of occupation of the patients Sedentary

Non sedentary

26(37.1)

44(62.9)

28(40)

42(60)

Income category Low

High

20(28.6)

50(71.4)

8(11.4)

62(88.6)

Current smoker Yes

No

9(12.9)

61(87.1)

5(7.1)

65(92.9)

Alcohol use Yes

No

9(12.9)

61(87.1)

7(10)

63(90)

Diabetes Yes

No

41(58.6)

29(41.6)

32(45.7)

38(54.3)

Hypertension Yes

No

42(60)

28(40)

51(72.9)

19(27.1)

Dyslipidaemia Yes

No

56(80)

14(20)

54(77.1)

16(22.9)

Valvular heart disease Yes

No

10(14.3)

60(85.7)

3(4.3)

67(95.7)

Atrial fibrillation Yes

No

7(10)

63(90)

6(8.6)

64(91.4)

Total Cholesterol (Mean§ SD) 159.34(41.74) 149.13(27.2)

LDL (Mean§ SD) 91.76(36.03) 79.79(19.65)

*BMI Normal

Overweight and obese

26(37.1)

44(62.9)

27(38.6)

43(61.4)
#Waist circumference Normal

Abnormal

11(15.7)

59(84.3)

14(20)

56(80)
@Following Healthy Diet Yes

No

8(11.4)

62(88.6)

32(45.7)

38(54.3)
$Doing recommended physical activity Yes

No

14(20)

56(80)

36(51.4)

34(48.6)

Ischemic lesion of index stroke Single

Multiple

43(65.1)

23(34.9)

44(62.9)

26(37.1)

Blood vessel affected Extracranial ICA

Intracranial ICA

MCA

PCA

ACA

Vertebral

Basilar

12(18.2)

4(6.1)

14(21.2)

1(1.5)

0(0.0)

5(7.6)

3(4.5)

9(12.9)

8(11.4)

19(27.1)

1(1.4)

1(1.4)

5(7.1)

2(2.9)

Stenosis

Occlusion

18(27.3)

15(22.7)

21(30)

20(28.6)

*normal < 80 in women and < 94 in men.
#normal <25 and overweight and obese>25.
@A healthy diet was defined consumption of approximately 350�400 g of vegetables a day, one medium sized fruit or two small
sized fruit per day and avoiding extra salts, sweets, fried foods.

$recommended physical activity was at least 30 minutes of moderate physical activity like walking for at least 3 days a week.
LDL-Low Density Lipoprotein; BMI-Body Mass Index.
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post stroke period for both cases and controls which
helped in good comparison.
We used self-reported medication adherence, defined

as consumption of at least more than 80% of their medica-
tions for last two weeks, based on their last prescription.
Consumption of more than 80% medication is widely
accepted as optimal and is used in most of the clinical tri-
als too. We selected two weeks period to collect the his-
tory of medication intake to reduce recall bias as well as
the tendency of patients to be more adherent to the
instructions around the days of follow up.
This study was conducted among age matched cases

and controls. The age matching was done in such a way
that the age of controls was matched to cases §3 years.
Studies have also shown that advanced age is associated
with stroke recurrence.19 Since age matching was done,
we did not assess that variable. Patients belonging to low
income category had increased risk of recurrence (OR 4,
95% CI 1.33�11.96), but on adjusted model effect was not
significant. The other sociodemographic factors like edu-
cation and occupation were not associated with stroke
recurrence. None of the previous studies assessed these
variables. One study found an increased risk for stroke
recurrence among urban residents20 but we could not
demonstrate such a difference.
Our study showed, that the index stroke severity and

greater number of days of hospitalization were associated
with less risk of recurrence. The patients with severe stroke
tend to get admitted for more days and they may tend to
adhere the life style modifications because of the fear of
recurrence. More number of days of hospitalisation helps
in completing etiologic evaluation and initiation of second-
ary stroke prevention strategies. The patients with more
severe stroke and disability there is a tendency to miss the
recurrences, but in our study 90% of the patients had an
mRS score of less than 2 prior to recurrence period.
We could demonstrate a strong relationship between

medication adherence and stroke recurrence. Medication
nonadherence is associated with an increased risk of

stroke recurrence. Previous studies have shown that non-
adherence to statins and antiplatelets were associated
with increased risk of stroke recurrence.21,22 We assessed
adherence to all the categories of medications through a
face to face interview which makes the data more reliable
rather than telephonic interviews or from prescription as
done in previous studies.21,22

Patients who did not receive discharge advice while
getting discharged from the hospital during index stroke
admission showed increased risk of stroke recurrence.
Patients who received discharge advice were more likely
to be aware of life style modifications and medication
adherence which are essential for risk factor control and
prevention of recurrence. The stroke care should be exclu-
sive and comprehensive so that individualised education
can be given to patients tailored to their needs. Various
studies have shown that the education interventions
given by doctors, nurses or physiotherapists are equally
effective in behaviour modification.23,24

Our study revealed the life style factors like unhealthy
diet and physical inactivity were associated with
increased risk of stroke recurrence, similar to previous
studies.8,25-27 but the difference was not statistically signif-
icant on multivariate analysis. Similarly, we were not able
to demonstrate association between stroke recurrence and
risk factors. This may due to the small sample size in our
study. But there was a significantly higher stroke recur-
rence risk among patients with glycosylated haemoglobin
>7 and uncontrolled lipid values but the difference was
not significant on multivariate analysis. Rather than the
prevalence of risk factors, the status of risk factor control
affects the risk of recurrence. Previous studies consistently
showed diabetes as a risk factor for stroke recurrence but
they haven’t assessed the diabetic control status prior to
recurrence.8,28

Though large artery atherosclerosis7,29 and cardioem-
bolic stroke6,30 were associated with increased risk of
stroke recurrence, we did not find that to be significant in
our study.

Table 2. Characteristics of index and recurrent strokes

Characteristics Index stroken (%) Recurrent stroken (%)

Stroke type Ischemic

Haemorrhagic

TIA

131(93.6)

4(2.9)

5(3.6)

56(80)

10(14.3)

4(5.7)

OCSP Lacunar

Partial anterior circulation

Total anterior circulation

Posterior circulation

22(15.7)

65(25)

15(10.7)

34(24.3)

0.0 (0)

39(65.0)

1(1.6)

20(33.4)

mRS <2

>2

35(25)

105(75)

8(11.4)

62(88.6)

NIHSS <4

>4

54(38.6)

86(61.4)

23(32.9)

47(67.1)

OCSP- The Oxfordshire Community Stroke Project Classification; TOAST- Trial of ORG 10172 in acute stroke treatment classification;

TIA- Transient Ischemic attack; mRS-modified Rankins Scale; NIHSS- National Institute Health Stroke Scale.
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Presence of memory problems and depression (use of
antidepressants) prior to recurrence period were associ-
ated with increased risk of stroke recurrence, but it was
not significant on multivariate analysis. Study on post

stroke depression showed it is independently associated
with stroke recurrence.8 They have assessed depression
on the basis of self reported symptoms of depression and
not assessed the use of antidepressants.

Table 3. Factors associated with stroke recurrence (Number of matched pairs=70)

Variable Control MHR Mc Nemar

test P

95% CI of MHR

n n L U

case Sex Male*

Female

35

12

22

1

1.83 0.121 0.91 3.7

Place of residence Rural

Urban*

31

15

14

10

0.93 1.000 0.45 1.93

Education of patient �10*

>10

39

8

12

11

1.5 0.503 0.61 3.67

Income category Low*

High

4

4

16

46

4.00 0.012 1.33 11.96

Current smoker Yes*

No

2

3

7

56

2.33 0.344 0.60 9.02

Alcohol Use Yes*

No

1

6

8

55

1.33 0.791 0.46 3.84

Physical activity@ No*

Yes

27

7

29

7

4.14 <0.001 1.81 9.46

Healthy diet# No*

Yes

31

7

31

1

4.43 <0.001 1.95 10.06

Diabetic control+ No*

Yes

13

25

16

16

0.64 0.211 0.34 1.2

Glycosylated haemoglobin >7*

<7

13

11

22

24

2.00 0.080 0.97 4.12

Hypertension control^ No*

Yes

8

11

20

31

1.81 0.150 0.87 3.79

Lipid control$ No*

Yes

1

2

11

56

5.50 0.022 1.22 24.8

Medication adherence No*

Yes

7

7

30

26

4.29 <0.001 1.88 9.76

Discharge advice No*

Yes

3

4

28

34

7.00 <0.001 2.5 20

Depression Yes*

No

3

6

24

37

4.00 0.001 1.64 9.79

Anxiety Yes*

No

23

11

22

14

2.00 0.08 0.97 4.12

Memory problem Yes*

No

1

3

13

53

4.33 0.021 1.23 15.21

Cardioembolic stroke Yes*

No

3

2

12

53

6.00 0.013 1.34 26.8

Lacunar stroke Yes

No*

3

12

4

51

0.33 0.077 0.11 1.03

Valvular heart disease Yes*

No

1

2

9

58

4.45 0.07 0.97 20.83

NIHSS index stroke 6.54(3.76)* 8.27(5.96) -2.06 p = 0.043

Number of days of

hospitalisation

5.04(4.25)* 7.47(6.42) -2.85 p = 0.006

MHR-Mantel Haenszel Ratio; CI- Confidence Interval.

*risk category.
+Diabetic control-Among patients with diabetes FBS 70-130 and HBAIC >7 and in non diabetics HBAIC > 6.5 and FBS > 126,
^Hypertension control- SBP < 140 and DBP < 90 among hypertensives and in non hypertensives SBP < 130 and DBP < 80.
$Lipid control- LDL < 100 and TC < 200 among patients with dyslipidaemia.
#A healthy diet was defined consumption of approximately 350�400 g of vegetables a day, one medium sized fruit or two small
sized fruit per day and avoiding extra salts, sweets, fried foods.

@Recommended physical activity was at least 30 min of moderate physical activity like walking for at least 3 days a week.
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Even though the sample size is small, the post hoc
power analysis showed that it had a power of 97.87. The
probability that this study accurately picked the differ-
ence if it was really present is 0.98. We have got wider
confidence intervals for the significant variables. This is
due to matched analysis which yield less precise estima-
tion compared to unmatched analysis.

Strength and limitations of the study

One of the major strengths of this study is the method-
ology. We have selected incident stroke patients as cases
which removed the survival bias. The interview was con-
ducted in the home setting both the cases and controls
which helped to assess the sociodemographic and life
style pattern more accurately. Since the matched controls
were selected as and when the incident case was
recruited, we could collect the data on medication adher-
ence, risk factor control and life style factors on the same
post stroke period for both cases and controls which
helped in good comparison.
One of the major limitations of this study is that we did

not use validated scale to assess medication adherence.
We selected two weeks period to collect the medication
intake history to reduce recall bias as well as the tendency
of patients to be more adherent to the instructions around
the days of follow up. The data on memory problems and
anxiety were collected based on self-report only. Other
limitations of this study were small sample size and single
centre study

Conclusion

Educating the patient regarding stroke, recurrence risk,
medication adherence, healthy lifestyle and risk factor
control can reduce stroke risk of recurrence. Positive
behaviours should be incorporated and maintained as a
new life style inorder avoid recurrent strokes. Our study
highlights the importance of life style and behavioural fac-
tors in preventing stroke recurrence which has long term
implications.
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a b s t r a c t

Strict compliance with medication and life style modification are integral to secondary stroke prevention.
This study was undertaken to find out medication adherence among stroke survivors and factors associ-
ated with it. Cross sectional survey among stroke survivors was conducted. Interview based self-reported
medication adherence was defined as consumption at least >80% of their medications for last two weeks,
based on last prescription. Structured interview using pretested interview schedule was done to collect
other data. Sequential step wise logistic regression analysis was done to find out the facilitators and bar-
riers to medication adherence. Two hundred and forty stroke survivors (mean age 58.64 ± 10.96 years;
25.4% females) with a mean post-stroke period of 6.65 ± 3.36 months were participated. Overall medica-
tion adherence was 43.8% (n = 105). Medication adherence was 34.3% (n = 134), 52.6% (n = 190) and 56.7%
(n = 224) for antidiabetics, antihypertensives and statins respectively and was associated with risk factor
control (Diabetes: Odds Ratio (OR) = 4.85; 95% Confidence Interval (CI) 2.12–11.08, Hypertension:
OR = 3.42; 95% CI 1.83–6.4, Dyslipidaemia: OR = 3.88; 95% CI 1.96–4.04). Having daily routine
(OR = 2.82; 95% CI 1.52–5.25), perceived need of medication (OR = 2.33; 95% CI 1.04–5.2) and perceived
poor state of health (OR = 2.65; 95% CI 1.30–5.40) were facilitators. Memory issues (OR = 0.34; 95% CI
0.16–0.71), side effects (OR = 0.24; 95% CI 0.11–0.42) and financial constraints (OR = 0.46; 95% CI
0.24–0.91) were barriers to medication adherence. Establishing daily routines, periodic reminders, finan-
cial supports to buy medicines and patient education can enhance medication adherence to prevent
future strokes.

� 2021 Elsevier Ltd. All rights reserved.

1. Introduction

Survivors of first ever stroke have an increased chance of stroke
recurrence: 11.1% at 1 year; 26.4% at 5 years; and 39.2% at 10 years
[1]. Studies have shown that effective secondary stroke prevention
is associated with an 80% reduction in risk of early recurrent
strokes [2]. But one out of every four strokes are recurrent [3], sug-
gesting inadequate secondary stroke prevention strategies or lack
of adherence to it.

Adherence to medication is important in the management of
chronic diseases and is a mediator between the treatment and
patient outcome. Over 30–50% of medicines prescribed for long
term illnesses are not taken as directed [4]. It is a major problem
in both developing and developed countries and medication adher-

ence varies from 40 to 85% among stroke survivors [5–9]. The low-
est ranges are from studies conducted in China and United States
among low income under- privileged groups [7–10]. Medication
nonadherence is associated with poor control of risk factors, worse
outcome [11] and risk of death (OR: 7.99; 6.28–10.18) when com-
pared to adherent group [12]. Adherence to antihypertensives after
stroke have been shown to reduce the incidence of cardiovascular
events [13], hospitalisations and health care costs [14].

Studies on factors associated with medication adherence among
stroke survivors are mainly from developed countries and they
have identified factors like difficulties in taking medications, fear
of over medication, lack of knowledge on stroke and medication
benefits and perceived discrimination from health care setting as
the barriers [15–17]. Support from caregivers and healthcare pro-
fessionals, fear of recurrence, advanced age, following daily routi-
nes, fixed dose combination and counselling were facilitators for
treatment adherence [8,15,17–19]. The use of alternate medicine

https://doi.org/10.1016/j.jocn.2021.03.019
0967-5868/� 2021 Elsevier Ltd. All rights reserved.
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is also a reason for stopping modern medicine among stroke sur-
vivors especially in Asian countries [20].

Causes of non-adherence to treatment are multifactorial and
studies exploring multidimensional indicators of adherence to
medications intended to prevent recurrent strokes are lacking
especially in low and middle income settings [19]. Identifying the
modifiable factors which affect adherence to medications to pre-
vent stroke recurrence can help in planning intervention to
improve medication adherence. The results can also inform rele-
vant policy decision makers to improve stroke care in the
community.

2. Objectives of the study

The aim of our study was to assess the level of medication
adherence among survivors of first episode of stroke, to analyse
the control of risk factors among them and to identify the facilita-
tors and barriers to medication adherence among survivors of first
episode of stroke.

3. Methodology

A cross sectional survey among hospital based stroke survivors
of first episode of stroke within a post stroke period of three
months to one year was conducted to find out the medication
adherence, risk factor control and facilitators and barriers to med-
ication adherence among them. This study received Institutional
Ethics committee approval (SCT/IEC/1327). Written informed con-
sent was obtained from all the participants.

3.1. Setting

Sree Chitra Tirunal Institute for Medical Sciences and Technol-
ogy (SCTIMST), Thiruvananthapuram is a tertiary level referral hos-
pital which admit patients of neurology and cardiology specialities.
The comprehensive stroke care unit admits 450–500 patients per
year. The patients are followed up in the stroke clinic on an outpa-
tient basis.

3.2. Population and sample

Survivors of first episode of stroke refers to the survivors of
diagnosed cases of ischemic stroke, haemorrhagic and transient
ischemic attack with evidence of acute infarct. The study popula-
tion for this cross sectional survey were the survivors of first epi-
sode of stroke within a post stroke period of three months to one
year.

The risk factor control is defined as achieving the desired levels
of blood pressure, blood sugars and cholesterol. The targets for risk
factor control were taken from National Cholesterol Education Pro-
gram (NCEP) ATP III guidelines [21] for Cholesterol (LDL < 100 and
TC (200), American diabetes Association guidelines [22] (FBS 70–
130 and HBAIC < 7) for Diabetes control and ASA secondary stroke
prevention guidelines [23] for blood pressure (SBP < 140 and
DBP < 90).

3.3. Sample size

Sample size for this study was determined based on the follow-
ing formula:

n = za2 p (1-p)/d2, where za = 1.96 (at 95% confidence interval),
p = 40% (prevalence of medication adherence among stroke sur-
vivors [7], d = absolute precision of 7%. A sample size of 185 was
calculated using Open Epi. Considering a non-response rate of
20%, the total sample size came out to be 222 participants. To

round up, the total sample size estimated for this study was 240
participants.

3.4. Sample selection procedure

Survivors of first episode of stroke, aged 18 and above within a
period of three months to one year were recruited from the stroke
clinic for this survey. The data collection period was February 2019
to August 2019. Comatose, severely disabled [modified Rankin
Scale (mRS) score = 5] or having multiple coexisting diseases with
life expectancy less than six months were excluded from the study.
Data were collected during their follow up visit to stroke clinic.

3.5. Data collection tools and techniques

Pretested structured interview schedule was used to collect
data. The interview schedule included sections to collect sociode-
mographic data, family support, financial support for medications,
health care seeking behaviour, access to health care and relation-
ship with health care provider. Details regarding stroke survivor’s
belief about treatment and disease and presence of anxiety and
depressive mood were also assessed.

Compliance with other recommended health advice like follow-
ing a healthy diet, physical activity, tobacco abstinence and limit-
ing alcohol consumption were also assessed. A healthy diet was
defined consumption of approximately 350-400gms of vegetables
a day, one medium sized fruit or two small sized fruit per day
and avoiding extra salts, sweets and fried foods. Recommended
physical activity was at least 30 min of moderate physical activity
like walking for at least 3 days a week.

Standard instruments were used to measure blood pressure,
weight, height and waist circumference (WC). Clinical information
sheet was used to collect data from medical records which
included stroke related data, history of diabetes, hypertension, dys-
lipidaemia, their treatment and blood investigation results of fast-
ing blood sugar, glycosylated haemoglobin, low density lipoprotein
and total cholesterol. Modified Rankin scale was used to measure
physical disability at the time of follow up.

Medication intake history of previous 14 days prior to recruit-
ment was collected through face to face interview with patients
and their primary care giver. The last given prescription from our
hospital was used to identify the medications prescribed for the
patients. The patients and the care givers were asked to fill the
check list of medication intake prior to 14 days of recruitment.
The check list included the name of medication and frequency.
Medication intake history was taken for antiplatelets, antihyper-
tensives, antidiabetics, statin and anticoagulants. This medication
intake history was compared with the prescription and medication
adherence was calculated for each category of medication. Self-
reported medication adherence was defined as consumption of at
least >80% of their medications for last two weeks, based on their
last prescription. Medication adherence was calculated for five cat-
egories of medication; antiplatelets, antihypertensives, antidiabet-
ics, statin and anticoagulants. Overall adherence was defined
adherence to all the categories of medication prescribed. The
self-reported reasons for non-adherence were also collected from
non-adherers.

3.6. Analysis

For meeting the first objective, the proportion of patients who
had consumed at least >80% of their medications for last two
weeks, based on their last prescription was reported.

To find out the risk factor control, the proportion of patients
who achieved the targeted level of diabetic control, hypertension
control and dyslipidaemia control were analysed. Separate models
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were created to find out the effect of medication adherence on risk
factor control, adjusted for the following: physical activity, healthy
diet, current smoking and alcohol use. Adjusted odds ratio and 95%
confidence interval were reported.

Bivariate analysis with medication adherence as outcome vari-
able and patient’s characteristics was done to find out facilitators
and barriers to medication adherence. Odds Ratio (OR) with 95%
Confidence Interval (CI) was reported. Those variables have statis-
tical significance < 0.1 were considered for regression analysis.
Sequential stepwise logistic regression analysis was done in the
following steps.

Step1- The variables were categorized into five groups. Sociode-
mographic variables included age, sex, ownership of vehicle,
belongs to poor households and place of residence. The second cat-
egory of variables are treatment access, availability of medicine in
the nearest medical shop and buying medicines for one month.
Stroke related variables included stroke severity at ictus, stroke
severity at recruitment and presence of memory issues. Variables
related to patients belief about treatment and disease were per-
ceived need of medication, experiencing side effects, fear of depen-
dence to medications, belief that medicine prevents recurrence,
simple treatment regimen and perceived poor state of health.
Separate logistic regressions were built including age and sex in
each model, corresponding to each group of predictors resulting
in five models. Those variables having significance level < 0.1 in
each model were considered for the second step.

Step2- Those variables having significance level < 0.1 from each
category were selected for regression analysis at second step. The
variables were availability of medicine in the nearest medical shop,
buying medicines for one month, continuing physiotherapy at
home, having a daily routine, NIHSS < 4 at review, presence of
memory problem, experiencing side effects, belief that medicine
prevents recurrence and perceived poor state of health. A multiple
logistic regression model was created including all the variables
plus age and sex.

Step3- Final model was created by backward elimination from
step 2, with alpha level set to 0.05.

4. Results

4.1. Participant’s characteristics

Stroke survivors (n = 240; mean age 58.64 ± 10.96 years; 25.4%
females) with mean years of education 9.78 ± 3.77 constituted the
sample. Ischemic stroke patients constitute 83.8% and mean post
stroke period was 6.65 ± 3.36 months. Rural inhabitants were
76.7%. Among the participants 32.1% belonged to the category of
poor households based on official government classification. Man-
ual laborers were 58.8%; 32.1% were skilled workers, 5.3% were
professionals and rest were unemployed. The work or employment
status of 44.6% were affected by stroke. Nearly 5.4% had to go on
long leave and 6.3% lost their jobs. The other characteristics of
the study population is given in Table 1.

The mean cost of medication per week was ₹377.96 (minimum
100; maximum 2000). Majority (68.5%) had medical insurance
which covered only their inpatient treatment expenditure, in
which 84.8% had insurance provided from government agencies.
Only 26.7% (n = 64) had any form of assistance to cover the expen-
diture of their prescribed medications after discharge. Of them
40.6% were getting reimbursement for their outpatient care and
59.4% were getting free medications from government hospitals.
Modern medicine was followed for the treatment of stroke by
99.17% while 6.25% followed Ayurveda treatment also. The mean
distance to nearby hospital was 3.4 ± 2.6 km and that of a medical
shop was 2.5 ± 1.9 km. >50% of the patients had a last medical

check-up within 1–3 months. Usual check-up was done in nearby
government hospital by 51.7% while around 32% had gone to
physicians’ private clinics. >90% of the participants had good rela-
tionship with treating physician and had not experienced any com-
munication problem in terms of language or understanding.

4.2. Medication adherence

Overall medication adherence was 43.8% (N = 240). Lowest
adherence was seen for antidiabetic medication 34.3% (n = 134).
Adherence to antiplatelets and anticoagulants were nearly same
[62.4% (n = 196) and 61.9% (n = 21)]. Adherence to antihyperten-
sives and statins were 52.6% (n = 190) and 56.7% (n = 224) respec-
tively. The self-reported reasons for nonadherence (n = 135) were
forgetfulness (41.5%), experiencing side effects (28.9%), perceived
lack of need (8.1%), journeys (27.4%) and not being able to buy
medicine for one month (62.2%).

4.3. Risk factor control and medication adherence

Patients with Diabetes, hypertension and dyslipidaemia consti-
tuted 64.2%, 88.8% and 96.7%. The prevalence of smoking and alco-
hol use were very low among stroke survivors. Only 4.2% were
current smokers and 3.8% were using alcohol. More than half of
the patients were following the recommended physical activity
(57.6%), but a healthy diet was followed by only 12.9%. Optimal
level of low density lipoprotein was present in 63.3% (n = 207).
Among the 228 patients in which value of total serum cholesterol
was available, desirable level of total serum cholesterol was
achieved in 92.1%. Diabetic control was achieved in 26%
(n = 154), desired level of blood pressure was achieved in 36.2%
(n = 213), lipid control was achieved in 72.9% (n = 207). Multiple

Table1
Characteristics of the study participants.

Variables Categories n (%)

Age �45 years > 45 years 31 (12.9) 209
(87.1)

Sex Male Female 179 (74.6) 61
(25.4)

Place of residence Rural Urban 184 (76.7) 56
(23.3)

House hold monthly
income (Rupees)

<1500 1500–5000 �5000 88 (36.7) 83(34.6)
69(28.8)

Education of patient Up to 10th standard Graduate
professional

175(72.9) 50
(20.8) 15(6.3)

Occupation of patient Manual labourer Skilled worker
Professional Unemployed

141(58.8) 77
(32.1) 14(5.3) 8
(3.3)

Number of family
members

�4 > 4 97(40.4) 143
(59.6)

System of treatments
followed for stroke

Modern medicine Ayurveda
Homeopathy

238(99.2) 15(6.3)
2(0.8)

BMI Under weight Normal Over
weight Obese

2(0.8) 60(25) 147
(61.3) 31(12.9)

Diabetes Yes No 154(61.2) 86
(38.8)

Hypertension Yes No 213(88.6) 27
(11.4)

Dyslipidemia Yes No 232(96.7) 8(3.3)
Type of stroke Ischemic Hemorrhagic TIA 201(83.8) 30

(12.5) 9(3.8)
Post stroke period 3–6 months 6–9 months 9–

12 months
141(58.8) 31
(12.9) 68(28.3)

NIHSS At ictus At recruitment Mean (SD)
6.5(5.9) 1.2(2.2)

mRS at recruitment 1.2(1.3)
Waist circumference

(cm)
97.34(9.5)

NIHSS – National Institute Health Stroke Scale, mRS –Modified Rankin Scale.
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logistic regression analysis revealed medication adherence was
associated with risk factor control when adjusted for physical
activity, healthy diet, current smoking and alcohol use (Table 2).

4.4. Facilitators and barriers to medication adherence

Strokes survivor aged �45 years (58.1%), females (52.5%) and
those had an education of higher secondary and above (47.7%)
had higher medication adherence compared to others. Profession-
als had highest medication adherence (64.3%) but it was least
among manual labourers (41.6%). People belonging to poor house-
hold had low adherence compared to others (33.8% Vs 48.5%).
Medication adherence was lesser in patients with a post stroke
duration of 9–12 months (41.2%) compared to patients with post
stroke duration of 3–6 months (44.7%). Family support or treating
physician did not had any significant influence on medication
adherence. The participants characteristics and its relationship
with medication adherence (p value <0.1 and their odds ratios)
are summarised in Table 3.

In the final model, availability of medicine in the nearest med-
ical shop, having a daily routine and perceived poor state of health
were facilitators and memory issues, minimum neurological defi-
cits at recruitment and experiencing side effects were barriers to
medication adherence. The final model with odds ratios is dis-
played in Table 4.

5. Discussion

This study revealed that adherence to medications intended to
control risk factors and prevent stroke recurrence was very low
as 43.8% in our setting. The reported medication adherence varies
widely in studies ranging from 40% to 85% [5–10]. This present
study being done in a low and middle income country supports
the findings of studies done among low and underprivileged
groups [7,10]. In a study conducted using validated adherence
measure in a low income setting found out an adherence level of
40% among stroke survivors [7]. This study used consumption of
at least >80% of their prescribed medication during last two weeks.
Our study result is similar to the study done using validated mea-
sure. We could reduce the recall bias as we had assessed the med-
ication intake status of last two weeks only.

Availability of medication in the nearest medical shop and buy-
ing medicine for one month were facilitators to medication adher-
ence. Those people had financial constraints expressed not being
able to buy medicine for one month, which led to missing of doses
till they bought next time. Studies done among low income group
had identified high cost of medication and difficulties to access
health care as barriers to medication adherence [7,10].

Presence of neurological deficits and perceived poor state of
health were associated with higher adherence. The presence of
neurological impairment can be a confounder for factors like mem-
ory issues, perceived poor state of health and having a daily rou-
tine. However, the confounding caused by neurological

impairment on medication adherence has been accounted for in
logistic regression analysis. The initial step in the process of devel-
opment of medication adherence behaviour is perceived need of
medicine. The disability caused by stroke and subsequent per-
ceived poor state of health thus remained a major facilitator for
medication adherence. A systematic review of psychological deter-
minants of medication adherence also revealed perceived medica-
tion necessity is a major facilitator to medication adherence [24].
Following daily routine facilitated medication adherence, as previ-
ously reported [18].

The most common self- reported reason for non-adherence was
simple forgetfulness and when they remember it would have been
the time for next dose. Our study showedmemory issues and expe-
riencing side effects as major barriers to medication adherence.
Studies done in both developing and developed countries showed
similar results [11,15]. We collected self-reported data on memory
issues and side effects, which remains one of our limitations.

The identified factors negatively affected adherence among low
income groups were mainly related to health care system such as
inadequate continuity of care, high cost of medication, poor com-
munication from care provider, difficulty in accessing care, per-
ceived discrimination and low trust with treating doctor [7,11].
But studies done in developed countries identified fear of side
effects, forgetfulness, higher education and increased quality of life
as barriers to medication adherence [15,25,26]. Our study yielded
mixed results.

The effect of age, gender, income and education on medication
adherence was inconsistent and varied in studies conducted in dif-
ferent settings. In our present study, on bivariate analysis there
was a significant difference between medication adherence among
people belonging to poor households, but when adjusted for other
factors the difference was not significant. A study done in a devel-
oped country among stroke survivors also found out no effect of
income on medication adherence [26]. We did not get any signifi-
cant difference between medication adherence among those who
had financial support to buy medications or free medications avail-
able and who did not have such facility. A systematic review of 21
studies showed almost similar level of poor medication adherence
among patients with free medication and with different payment
schemes [27]. Gender and medication adherence is still controver-
sial with contrasting evidence [25,26]. We found higher adherence
among females and those with higher education and professionals
but for these variables the difference was not significant. In con-
trast to some qualitative study findings, we could not get any sig-
nificant difference in adherence among those have care giver
support or not [11,15].

Our study revealed poor control of risk factors among stroke
survivors. Previous studies brought out the similar results
[11,28]. None of the studies assessed the effect of medication
adherence and following other health recommendation on risk fac-
tor control. We could prove that medication adherence is indepen-
dently associated with risk factor control. There is no substitute for
medication adherence.

Table 2
Adjusted models for medication adherence and risk factor control.

Risk Factors On treatment Adherence# Risk Factor
control*

ORa 95% CI

n % n % n % Lower limit Upper limit

Diabetes (N = 154) 134 87.07 46 34.3 40 26 4.85 2.12 11.08
Hypertension (N = 213) 190 89.05 100 52.6 77 36.2 3.4 1.83 6.4
Dyslipidaemia (N = 232) 224 93.97 127 56.7 95 64.6 3.88 1.96 4.04

Abbreviations: OR- Odds Ratio, CI- Confidence Interval *Outcome variables; Diabetic control-Among patients with diabetes FBS 70–130 and HBAIC > 7, Hypertension control-
SBP < 140 and DBP < 90 among hypertensives and LDL < 100 and TC < 200 among patients with dyslipidaemia. #Adherence to corresponding categories of medication was
taken. ORa –adjusted OR (Adjusted for physical activity, healthy diet, current smoking and alcohol use).
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Continuous access and availability of medications is prerequi-
site for uninterrupted consumption. Relevant policy decisions can
be made to ensure continuous access and availability of medication
locally. Since forgetfulness is the common reason identified in
almost all the settings, periodic reminders in the form of care giver
reminding or through text messages can help. Another major area
of intervention is forming strong habit of medication intake. Incor-

porating medication intake into daily routines can enhance adher-
ence. At every clinic visit people should be screened and asked for
side effects of medication. Misconceptions about side effects of
medications should be corrected by awareness programs. Future
studies to assess the effect of habit training and routinisation,
motivational counselling and periodic reminders on medication
adherence will be worthwhile.

Table 3
Bivariate association between characteristics of stroke survivors and medication adherence.

Variables Categories Total
participants
N = 240

Adherence*
Yes (n = 105)

OR 95% CI for OR

N % n % Lower limit Upper limit

Age �45
>45(R)

31
209

12.9
87.1

18
87

58.1
41.6

1.94 0.90 4.17

Sex Male
Female(R)

179
61

74.6
25.4

73
32

40.8
52.5

0.62 0.35 1.12

Place of residence Urban Rural (R) 56
184

23.3
76.7

31
74

55.4
40.2

1.84 1.01 3.37

Ownership of vehicle Yes
No (R)

135
105

56.3
43.8

66
39

48.9
37.1

1.62 0.96 2.72

Belongs to poor households No
Yes (R)

77
163

33.1
67.9

26
79

33.8
48.5

0.54 0.31 0.95

Availability of medicines
in the nearest medical shop

Yes
No (R)

156
84

65
35

80
25

51.3
29.8

2.48 1.41 4.36

Buy medicine for one month Yes
No (R)

106
134

44.2
55.8

55
50

51.9
37.3

1.81 1.08 3.04

NIHSS at ictus Mild stroke(�4) Moderate
to severe(>4)(R)

114
126

47.5
52.5

43
72

37.7
57.1

0.63 0.37 1.05

MRS �2
>2 (R)

156
84

65
35

61
44

39.1
52.4

0.58 0.34 1.00

Memory issues Yes
No (R)

92
148

38.3
61.7

34
71

37.0
48.0

0.64 0.37 1.08

NIHSS at recruitment Mild stroke
(�4)
Moderate to severe (>4) (R)

223
17

92.9
7.1

93
12

41.7
70.6

0.30 0.10 0.88

Perceived poor state of health Yes
No (R)

78
162

32.5
67.5

43
62

55.1
38.3

1.98 1.15 3.43

Treatment regimen Simple
Complex (R)

174
66

72.5
27.5

85
20

48.9
30.3

2.20 1.20 4.02

Fear of dependence to treatment Yes
No (R)

83
157

34.6
65.4

30
75

36.1
47.8

0.62 0.36 1.07

Perceived need of medicine Yes
No (R)

190
50

79.2
20.8

93
12

48.9
24

3.04 1.50 6.17

Believes that medicine prevent recurrence Yes
No (R)

138
102

57.5
42.5

73
32

52.9
31.4

2.46 1.44 4.2

Experiencing side effects Yes No (R) 68
172

28.3
71.7

13
92

19.1
53.5

0.21 0.11 0.40

Having a daily routine Yes No (R) 118
122

49.2
50.8

66
39

55.9
32

2.70 1.60 4.57

Healthy diet Yes No (R) 31
209

12.9
87.1

18
87

58.1
41.6

1.94 0.90 4.17

Continuing physiotherapy Yes No (R) 116
124

48.4
51.6

58
47

50
37.9

1.64 0.98 2.74

*Outcome variable; Abbreviations: OR- Odds Ratio, CI- Confidence Interval; (R) –Reference category.

Table 4
Final model of facilitators and barriers to medication adherence among stroke survivors.

Variables UnadjustedOR 95% CI AdjustedOR 95% CI

Lower limit Upper limit Lower limit Upper limit

Age � 45 1.94 0.90 4.17 1.340 0.54 3.35
Sex- Male 0.62 0.35 1.12 0.60 0.3 1.21
Availability of medicines in the nearest medical shop 2.48 1.41 4.36 2.36 1.23 4.52
Buy medicines for one month 1.81 1.08 3.04 1.84 0.99 3.45
Having a daily routine 2.70 1.60 4.57 2.81 1.5 5.26
Mild stroke (�4) at recruitment 0.3 0.10 0.86 0.19 0.05 0.73
Memory issues 0.64 0.37 1.08 0.34 0.16 0.71
Experiencing side effects 0.21 0.11 0.40 0.2 0.1 0.42
Perceived poor state of health 1.98 1.15 3.43 2.65 1.3 5.4

Abbreviations: OR- Odds Ratio, CI- Confidence Interval; Outcome variable- medication adherence.
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6. Strengths and limitations of the study

All the interviews were conducted one to one by the principal
investigator only which reduced the chance of interviewer bias.
Since all patients were meticulously followed up in the stroke
clinic, blood reports of all these patients were available at the time
of data collection. In this study we could assess the adherence to
each category of medication (antidiabetic, antihypertensive and
statins) separately and correlate with achieving corresponding risk
factor control targets. One of the major limitations of this study is
that we did not use validated scale to assess medication adherence.
We used self-reported medication adherence, defined as consump-
tion of at least >80% of their medications for last two weeks, based
on their last prescription. Consumption of >80% medication is
widely accepted as optimal and is used in most of the clinical trials
too. We selected two weeks period to collect the medication intake
history to reduce the recall bias and the tendency of patients to be
more adherent to the instructions around the days of follow up.
But there is still a chance of recall bias while eliciting medication
intake history for 14 days prior to the date of interview. The data
on memory issues and side effects were also collected based on self
report only.

7. Conclusion

Medication adherence among survivors of first episode of stroke
at three months to one year was suboptimal. Medication adher-
ence was independently associated with risk factor control. The
major causes of nonadherence were memory issues, experiencing
side effects and financial constraints. Local availability of medici-
nes, having a daily routine and presence of neurological deficits
facilitated medication adherence. These findings have implications
for developing preventive strategies and improving stroke care in
the community.
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Abstract 

Objectives: A cross sectional survey was done to find out the prevalence and control 

status of cardiovascular risk factors among stroke survivors within a post stroke period 

of three months to one year. Methods: The data on prevalence of risk factors was 

taken from past medical history and medical records. The risk factor control is defined 

as achieving the targeted levels of blood pressure, blood sugars and cholesterol. Data 

on diet, physical activity, tobacco use and alcohol consumption were also collected. 

Standard instruments were used to measure blood pressure, weight, height and waist 

circumference. The blood sugar and lipid values were taken from lab reports. Results: 

Stroke survivors (N=240) participated. Around 75% of the participants were obese or 

overweight. Normal waist circumference was found only in 25% of the participants. 

Majority of the participants were not following a healthy diet (62.5%) or doing 
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recommended physical activity (87.1%).  The prevalence of diabetes (61.2%), 

hypertension (88.6%) and dyslipidaemia (96%) were high among stroke survivors. 

The targeted level of diabetic control and hypertension control level was achieved by 

26% and 36.2 respectively, while around 72% attained lipid control. Conclusion: 

Prevalence of cardiovascular risk factors are very high among stroke survivors and it 

is poorly controlled.   

Key words: Risk factor; Stroke survivors; Prevalence and control 

Introduction 

 Strict control of risk factors is integral to prevention of stroke recurrence. The 

target levels of blood pressure, blood sugars and lipid values for secondary stroke 

prevention are given by the American Stroke Association (ASA),[1] American 

Diabetes Association (ADA)[2] and National Cholesterol Education Program (NCEP) 

Adult Treatment Panel (ATP) III[3] guidelines. The stroke survivors have 

unrecognized hypertension (18.7% vs 13.5%), unrecognized Stage 2 hypertension 

(4.4% vs 2.2%), and unrecognized diabetes (4.2% vs 3.2%) (Brenner et al, 2010) [4]. 

The risk factor control is poor among stroke survivors. [5,6,7] The disability caused by 

stroke may affect the initiation of secondary stroke prevention strategies by the 

patients. Stroke patients with more severe disability (Barthel score ≤ 14) were less 

likely to receive appropriate secondary prevention than those with mild or no disability 

(Barthel score 15 to 20).[8,9] Poor risk factor control is associated with increased risk 

of stroke recurrence. [5,7] This study aims to have a prospective assessment of 

prevalence and present status of risk factors among stroke survivors. The knowledge 

gained can improve the stroke care to prevent stroke recurrence in the community. 
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Methodology 

Sree Chitra Tirunal Institute for Medical Science and Technology (SCTIMST), 

Thiruvananthapuram is a quaternary level referral hospital which admit patients of 

neurology and cardiology specialities. The comprehensive stroke care unit admits 

450-500 patients per year. It has an acute stroke care unit, is maintaining a stroke 

registry and the patients are followed up in stroke clinic. The stroke registry 

maintained in SCTIMST is based on the WHO STEPS Stroke Manual.  

Cross sectional survey among hospital-based stroke survivors of first episode 

of stroke within a post stroke period of three months to one year was conducted to 

identify the prevalence and control of risk factors. Survivors of first episode of stroke 

refers to the survivors of diagnosed cases of ischemic stroke, haemorrhagic and 

transient ischemic attack with evidence of acute infarct. The study population for this 

cross sectional survey were the survivors of first episode of stroke within a post stroke 

period of three months to one year. The data was collected during their follow up visit 

to stroke clinic on an outpatient basis. Survivors of first episode of stroke, aged 18 and 

above within a period of three months to one year were recruited for the cross sectional 

survey. Comatose, severely disabled [modified Rankin’s Score (mRS)≥5], having 

multiple coexisting diseases were excluded from the study. The estimated  sample size  

for this study was 240 participants. 

Locally translated pretested structured interview schedule was used to collect 

data. The risk factor control is defined as achieving the desired levels of blood 

pressure, blood sugars and cholesterol. The targets for risk factor control were taken 

from National Cholesterol Education Program (NCEP) ATP III guidelines (NCEP, 
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2004) for Cholesterol (LDL<100 and TC<200)[3], American diabetes Association 

guidelines (FBS 70-130 and HbA1C <7) for Diabetes control (ADA, 2019)[2] and ASA 

secondary stroke prevention guidelines (Kerman et al, 2014) for blood pressure (SBP 

<140 and DBP<90).[1]  

Compliance to recommended health advices like following a healthy diet, 

physical activity, tobacco abstinence and limiting alcohol consumption were also 

assessed. A healthy diet was defined consumption of approximately 350-400gms of 

vegetables a day, one medium sized fruit or two small sized fruit per day and avoiding 

extra salts, sweets and fried foods.[10] Recommended physical activity was at least 30 

minutes of moderate physical activity like walking for at least 3 days a week.[1] 

Standard instruments were used to measure blood pressure, weight, height and 

waist circumference (WC). The reference value for Body Mass Index (BMI) was taken 

from Canters for Disease Control and Prevention (CDC)[11] guideline and for waist 

circumference was taken from World Health Organisation report.[12] 

The data on prevalence of risk factors was taken from past medical history and 

medical records. The blood sugar and lipid values were taken from lab reports. The 

prevalence of dyslipidaemia was identified by the presence of either lipid lowering 

medication or by abnormal lipid values at the time of presentation.  Clinical 

information sheet was used to collect data from medical records which included 

history of diabetes, hypertension, dyslipidaemia, blood investigation results of fasting 

blood sugar, glycosylated haemoglobin, low density lipoprotein and total cholesterol. 

To identify the prevalence of risk factors, the proportion of patients with 

history of corresponding risk factor was reported. To find out the risk factor control, 
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the proportion of patients who achieved the targeted level of diabetic control, 

hypertension control and dyslipidaemia control were analysed and reported. The  

The study was undertaken after obtaining clearance from Institutional Ethics 

Committee of Sree Chitra Tirunal Institute for Medical Sciences and Technology, 

Trivandrum, Kerala (SCT/IEC-1327/November-2018). 

Results 

Stroke survivors within a post stroke period of three months to one year 240 

numbers (n=240) participated. The mean age was 58.64 ±10.96 years.  Females 

constituted 25.4% of the sample. Rural inhabitants were 76.7%. Among the 

participants 32.1% belonged to the category of poor households based on official 

government classification. More than 70% of the participants were educated up to 10th 

standard, rest were graduates or professionals. Unskilled workers were 61.3%; 32.1% 

were skilled workers and the rest were professionals. Ischemic stroke patients 

constituted 83.8% of the participants, 12.5% had haemorrhagic stroke and 3.8% had 

Transient Ischemic Attack (TIA). 

Prevalence of risk factors 

 Prevalence of cardiovascular risk factors and unhealthy life style among stoke 

survivors is shown in table 1. Even though more than 45% of the participants had the 

habit of smoking, only around 4% were smoking at the time of recruitment. Around 

75% of the participants were obese or had overweight. Normal waist circumference 

was found only in 25% of the participants; when calculated with the given separate 

cut off values for men and women. Majority of the participants were not following a 
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healthy diet (62.5%) or doing recommended physical activity (87.1%).  The 

prevalence of diabetes (61.2%) and hypertension (88.6%) was high among stroke 

survivors. Presence of dyslipidaemia was very high as 96%. 

 The blood pressure, lipid, sugar values and body mass index are summarised 

in table 2. The mean systolic blood pressure was 140 mm of Hg, the mean diastolic 

blood pressure was 84 mm of Hg. The mean fasting blood sugar was 120 mg/dl while 

the mean glycosylated haemoglobin was 7.2. The mean   total cholesterol was 147 

mg/dl, while the mean low density lipoprotein was 83 mg/dl. The mean BMI among 

stroke survivors of three months to one year was 31 kg/m2. 

Table 1: Prevalence of cardiovascular risk factors among survivors of first 

episode of stroke 

Risk factors Category N (%) 

Ever smoked >100 cigarettes in 

life time 

Yes 

No 

112(46.7) 

128(53.3) 

Current smoking Yes 

No 

10(4.2) 

230(95.8) 

Waist circumference (cm)# Normal  

Moderate central fat  

High central fat  

52(21.7) 

94(39.2) 

94(39.2) 
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Body Mass Index (kg/m2)* Under weight 

Normal 

Over weight 

Obese 

2(0.8) 

60(25) 

147(61.3) 

31(12.9) 

Physical inactivity& Yes 

No 

150(62.5) 

90(37.5) 

Unhealthy diet@ Yes 

No 

209(87.1) 

31(12.9) 

Diabetes 

 

Yes 

No 

154(61.2) 

86(38.8) 

Hypertension 

 

Yes 

No 

213(88.6) 

27(11.4) 

Dyslipidemia 

 

Yes 

No 

232(96.7) 

8(3.3) 

*Underweight=BMI <18.5, Normal=BMI <25, overweight=BMI<30, Obese=BMI 30 and above; # In 

men: normal <94 cm, moderate= 94-101.9 cm, high >=102 cm, in women: normal <80cm, moderate 

80 -87.9cm, High 88 and above; @ Consumption of approximately 350-400gms of vegetables a day, 

one medium sized fruit or two small sized fruit per day and avoiding extra salts, sweets and fried foods; 

& least 30 minutes of moderate physical activity like walking for at least 3 days a week. 
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Table 2: Mean and five number summaries of quantitative variables related to 

risk factors 

Variables N Mean SD Minimum Maximum Median Q1 Q3 

Systolic Blood 

Pressure* 

240 139.94 20.64 90 230 140 130 150 

Diastolic Blood 

Pressure* 

240 83.53 11.47 8 120 80 80 90 

Fasting blood sugar@ 230 120.53 39.04 1 341 112 98 132.25 

Glycosylated 

Hemoglobin 

181 7.15 1.63 1 12.7 6.8 6.05 8.05 

Total Cholesterol@ 228 146.87 34.03 5.9 330 142.5 126 168 

Low density 

lipoprotein@ 

207 83.13 30.50 14 236 80 63 103 

Body mass index# 240 30.67 59.60 16.5 949.0 26.7 24.9 28.8 

*Mm of Hg, Mg/dL, Weight/Height in meter2 

Risk factor control 

The control of risk factor among stroke survivors is given in table 3. Even 

though around 47% of our participants had the history of smoking >100 cigarettes 

over life time, only 4.2 % are currently smoking. More than 50% had stopped smoking 

after first ever stroke and others stopped before the first stroke. The alcohol use was 

less prevalent among stroke survivors in our centre. The targeted level of diabetic 

control and hypertension control level was achieved by only a small proportion 26% 

and 36.2 respectively, while around 72% attained the targeted lipid control status. 
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More than 90% of the participants had a desirable level of total cholesterol value. 

Optimal level of low density lipoprotein was achieved by 63% of the participants. 

Table 3: The control of risk factor among stroke survivors 

Variables Categories n (%) 

Current alcohol use Yes 

No  

9(3.8) 

231(96.2) 

Current smoking Yes 

No 

10(4.2) 

230(95.8) 

Diabetic control* Yes 

No 

40(26.0) 

114(74) 

Hypertension control# Yes 

No 

77(36.2) 

136(63.8) 

Lipid control@ Yes 

No 

151(72.9) 

56(27.1) 

LDL 

Optimal 

Acceptable 

Border line high 

High 

152(63.3) 

46(19.2) 

5(2.1) 

4(1.7) 

Total cholesterol 

Desirable 

Border line high 

Above high 

221(92.1) 

5(2.1) 

2(0.8) 

HbA1C 

 

<6.5 

≥6.5 

70(29.2) 

111(46.3) 
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*Diabetic control-Among patients with diabetes FBS 70-130 and HBAIC <7, #Hypertension control- 

SBP <140 and DBP<90 among hypertensives and @lipid control- LDL<100 and TC<200, Lipids:100-

129- acceptable;130 -159- borderline high;169-189-high;<100- optimal, Total Cholesterol:<200- 

desirable;200-239- borderline high;240 and above high 

Discussion 

Our study demonstrated that the risk factor control among stroke survivors is 

suboptimal. This study showed 80% of the stroke survivors had moderate to high 

central fat distribution and 75% were overweight and obese. The prevalence of 

overweight and obesity was 40% and high central fat distribution was 60% among our 

target population.[13] Previous studies also demonstrated that the prevalence of obesity 

is high (60%) among stroke survivors[14] whereas the prevalence of obesity among 

their general public was 34%.[15] The physical disability caused by stroke limit activity. 

Fear of fall may compound the problem. Our study has shown that 62% and 87% of 

stroke survivors are not following recommended physical activity and healthy diet 

respectively. The prevalence levels of diabetes, dyslipidaemia as well as hypertension 

were very high among stroke survivors in our setting.  The prevalence proportions of 

diabetes, hypertension and dyslipidaemia were around 61%, 89% and 97% 

respectively. It reflects the prevalence of these risk factors among the general 

population of Kerala. Nearly 83% of general population in Kerala possess at least one 

of the five risk factors of NCD.[13] A Recent study in Kerala showed 54% of general 

population had total cholesterol >200mg/dl. Our study assessed dyslipidaemia by the 

use of cholesterol lowering medications and the prevalence was 97%. Previous studies 

also revealed high prevalence of dyslipidaemia in stroke patients.[16] 
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The control of diabetic, hypertension and dyslipidaemia, was assessed 

separately. The target levels were fixed as per standard recommendations. [1,2,3] Our 

study revealed poor control of risk factors among stroke survivors. The targeted values 

were achieved by 26% of diabetic patients and 36% of hypertensive stroke survivors.  

Previous studies also brought out similar results.4,17 One recent study conducted 

among general population in Kerala showed that only 12% and 15% of those afflicted 

achieved hypertension and diabetic control respectively.[13] Among stroke survivors 

the control status of diabetes and hypertension is better than general public because of 

their fear of recurrences and our participants were selected from hospital based stroke 

registry. Only 46% of the general population in Kerala [18] had total cholesterol level 

<200 mg/dl, but in our study 73% of stroke survivors had both TC<200mg/dl and 

LDL<100mg/dl.  

Strict adherence to medication and risk factor control are integral to secondary 

stroke prevention. A comprehensive evidence-based guideline is issued by the ASA 

for recurrent stroke prevention. Compliance to this guideline can lead to an 80% 

reduction in recurrent stroke risk.  A brief overview of secondary stroke prevention 

strategies includes the following; antiplatelet medications such as aspirin and 

clopidogrel to be initiated within 24 hours of a minor ischemic stroke or TIA and 

continued for 90 days. Antihypertensives medications to be initiated to achieve a 

systolic pressure <140 mm Hg and a diastolic pressure <90 mm Hg. Statin therapy 

with intensive lipid-lowering effects is recommended to maintain LDL-C level less 

than 100 mg/dL. After an ischemic stroke, all patients should be screened for diabetes 

and glycaemic control. Counselling should be given for lifestyle modification, diet, 
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exercise and weight loss. Advise patients to engage in aerobic physical activity, 

average 40 minutes per session, 3-4 days a week. Strong advice to be given to quit 

smoking. Patient should eliminate or reduce alcohol consumption. Sodium intake 

should be reduced to less than ≈2.4 g/day. Further reduction to <1.5 g/day should be 

advised for BP reduction. Mediterranean type of diet instead of a low-fat diet can be 

followed. The Mediterranean type diet emphasizes vegetables, fruits, and whole grains 

and includes low-fat dairy products, poultry, fish, legumes, olive oil, and nuts. It limits 

intake of sweets and red meats. [1] 

The secondary stroke prevention guidelines include medications to reduce 

thrombosis risk and control vascular risk factors like diabetes, hypertension, 

dyslipidaemia.  It strongly insists behavioural modification in the form of medication 

adherence and adopting new life style such as healthy diet, physical activity, smoking 

cessation and limiting alcohol consumption. The stroke units are predominantly 

located in the urban and private hospitals. Facilities for monitoring risk factor control 

and drug levels at the community level are not uniform throughout India. The stroke 

and other chronic noncommunicable prevention and con control program need 

multidisciplinary approach, support from voluntary organizations, self help groups 

and other influential people in the society for its successful implementation and 

outcome. In areas of limited access to health care specialised nurses can be utilised to 

attain health related goals. 

This study was conducted in a single centre and data collected by a single 

investigator who is well trained which make the data more reliable. The stroke 

survivors were regularly followed up in stroke clinic which make and risk factors are 
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screened which helped to get accurate report of all the risk factors. This study was 

comprehensive and we could collect data on all the risk factors. The major 

disadvantage of this study was that we could include only 240 participants in this 

study. Data on risk factor control status among stroke survivors in India was lacking 

and we could do this study as a pilot project. Community based future studies can be 

planned  with large sample size find out the burden of this problem in the community. 

Conclusion 

Risk factor control among survivors of first episode of stroke at three months 

to one year was suboptimal. Majority of them were not following healthy life style. 

Risk factor control requires strict medication adherence and adopting new life style 

such as healthy diet, physical activity, smoking cessation and limiting alcohol 

consumption. Screening for risk factor control can be done from nurse led clinics or 

local health centres.  In areas of limited access to health care specialised nurses can be 

utilised to attain health related goals. 
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 Appendix -II 
Unique ID                                                                            Date 

                    

     
 
 

iii 
 

Case/ control                                                                 Unique ID    

 

“Factors associated with stroke recurrence and the facilitators and barriers to 

medication adherence and risk factor control among stroke survivors”. 

Interview schedule 

Instructions: Put „X‟ mark in the box on the right side to your answer. In case of questions 

where more than one answers can be marked, put „X‟ mark in the boxes on the right side of the 

selected answers. 

Section A: General information  

Section A: General information
 

A1 Case control status Case 

control 

A2 Age in completed years  

A3 Recurrent stroke- date Years             Months            Days 

 Index stroke –date  

A4 Sex  

A5 Residential area 1.Rural 

2.Urban 

A6 Phone number of Patient  

A7 Phone number of care giver  

A8 Address  

Section B: Socio demographic characteristics
 

B1 Religion 1. Hindu 

2. Christian 

3. Islam 

4. Others 
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B2 Whether belongs to SC/ST/OBC 1. SC 

2. ST 

3. OBC 

4. Others 

B3 Total completed years of education of 

patient 

 

B4 Total completed years of education of 

primary care giver 

 

B5 Occupation of patient 1. Clerical.  

2. Manual laborer/  

unskilled worker.  

3. Professionals  

4. Home maker  

5. Unemployed 

6. Self employed  

7. Retired / 

Pensioner 

B6 Nature of occupation of patient 1. sedentary (mostly sitting during 

work) 

2. non sedentary (mostly moving 

around during work, e.g. nurses, 

postman, bus conductor)  

3. manual labour 

4. homemaking 

 

 

 

B8 Nature of occupation of primary care giver 

of patient. 

1.Full time 

2. Part time 

3.unemployed 
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B9 Marital status of patient 1. Married 

2. Single 

3. Separated 

4.Widowed 

B12 House hold income  

B13 Income category as in SCTIMST records 1. A   

2. B 

3. B1 

4. C 

5. D 

B18 What is the type of Civil supply card you 

have? 

1.Yellow  

2. pink 

3.Blue 

4.White 

 

Section 3: Access to health care
 

C1 Where do you go for usual health 

related follow up?  

 

1. Private hospital  

2. Private clinic 

3. Government hospital 

C3 Have ever been visited  by a health care 

worker / Asha after your stroke 

1. Yes 

2.No 

C4 When was your last visit to doctor/ 

clinic 

1. within 0-7 days 

2. 8-30 days 

3. 31 days- 90 days 

4. 3 months-6 months 

5. 6 months- 12 months 

6. >12months 
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Section D: Cardiovascular risk factors. Status of these risk factors at the time of stroke 

recurrence will be collected 

D1 Have you ever been smoked more than 

100 cigarettes in your life time 

1. Yes 

2. No 

D2 Are you currently smoking 1. Yes 

2. No 

If No, when did you quit smoking? 

1. Before first episode of stroke 

2. After first episode of stroke  

D3 Do you currently drink alcohol? 1. Yes 

2. No 

D4 Do you exercise regularly?
 

1. Yes 

2.  No 

D5 If yes, what type of exercise you are 

doing? 

 

D6 How long you are doing exercise in a 

day? 

 

D7 How many days in a week you are 

doing exercise? 

 

D8 Do you consume approximately 350-

400gms of vegetables a day 

1.Yes 

2. No 

D9 Do you consume at least one medium 

size fruit in a day?
 

1. Yes 

2. No 

D10 Do you consume the following food 

items?
 

1. Pappad 

2. Pickle 

3. Extra salt 

4. Fried foods 

5. Sweets 

D11 Do you continued physiotherapy after 

discharged from hospital?
 

1. Yes 

2. No 

D12 Have you given any advice on follow 

up care at the time of discharge? 

1. Yes 

2. No 

Section E: Post stroke status (condition of subjects one week prior to stroke recurrence) 
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E1 Physical deficits 

Eg. Arm weakness, dysarthria etc 

 

E2 Physical disability as measured by 

modified Rankin‟s Scale  

 

E3 Have you been anxious about your 

disease condition? 

1. Yes 

2. No 

E4 Have you got depressed about your 

disease condition or current status of 

health  

1. Yes 

2. No 

E5 Have you had any memory disturbances 

just prior to recurrence of stroke? 

1. Yes 

2. No 

 

  

Class of medication Name of medication Medication intake status Adherence  

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 

 

  1.Stopped by self 

2.Continuing 
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Appendix – III Clinical Information sheet 

Case control status –Case/control                   Unique ID  

                         

Factors of stroke recurrence among stroke survivors in tertiary care hospital, 

Thiruvananthapuram, Kerala. 

Clinical information sheet 

Diabetes
 

1. Yes 

2. No 

Hypertension 1. Yes 

2. No 

Dyslipidaemia 1. Yes 

2. No 

Coronary artery disease 1. Yes 

2. No 

Carotid artery disease
 

1. Yes 

2. No 

    

Blood pressure, Blood sugar, Glycosylated hemoblobin, Cholesterol values 

on admission with stroke recurrence (Will be collected from medical 

records) 

Parameter Values 

Blood pressure  

RBS/FBS  

Glycosylated haemoglobin  

Total cholesterol  

Low Density Lipoprotein  

Body weight  

Height  

Waist circumference  

History of medical illness 
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Valvular heart disease  

 

1. Yes 

2. No 

Atrial Fibrillation 

 

1. Yes 

2. No 

Section F: Clinical and imaging variables of index stroke
 

F1  Type of index 

stroke 

1. Ischemic stroke 

2. Transient ischemic attack 

3. haemorrhagic 

F2 Ischemic 

lesion location 

Single lesion 

Yes No 
 

If yes  

right left both 
 

location of single lesion 

Cerebral hemisphere 

cerebellum 

Brain stem 
 

Multiple lesion 

Yes No 
 

If yes  

right left both 
 

location of  multiple lesion 

Cerebral hemisphere 

cerebellum 

Brain stem 
 

F3 Blood vessel 

affected (mark 

if either is 

present 

stenosis/occlus

ion) 

 Extra cranial ICA 

Yes No 
 

If Yes 

right left both 
 

Intracranial ICA 

Yes No 
 

If Yes 

right left both 
 

MCA 

Yes No 
 

If Yes 

right left both 
 

ACA 

Yes No 
 

If yes 

right left both 
 

PCA 

Yes No 
 

If Yes 

right left both 
 

Vertebral 

Yes No 
 

If Yes 

right left both 
 

Basilar 

Yes No 
 

If yes 

right left both 
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F4 Presence of 

stenosis 

Yes No 
 

F5 Presence of 

occlusion 

Yes No 
 

F6 If stenosis 

present  

Extra cranial 

Mild Moderate Severe 

Intracranial 

Mild Moderate Severe 
 

F7 Presence of 

micro bleeds 

Yes No Unknown 

 

F8 OCSP 

classification 

1. Lacunar stroke 

2. Partial anterior circulation 

3. Total anterior circulation 

4. Posterior circulation 

F9 TOAST 

classification 

1. Large artery atherosclerosis 

2. Cardioembolism 

3. Small artery atherosclerosis 

4. Undetermined 

5. Other determined etiology 

Specify : 

F10  Haemorrhagic 

stroke 

Cortical Yes No Unknown 
 

If yes 

right left both 
 

Basal 

ganglia 

Yes No Unknown 
 

If yes 

right left both 
 

Cerebellum Yes No Unknown 
 

If yes 

right left both 
 

Brain stem Yes No Unknown 
 

If yes 

right left both 
 

Thalamus Yes No Unknown 
 

If yes 

right left both 
 

Intra ventrucular bleed Yes No Unknown 
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F11 

Modified 

Rankin  scale  

 

F12 National 

institute health 

stroke scale 

score 

 

F13 Time to reach 

hospital 

 

F14 Treatment in 

hospital with 

stroke unit 

1. Yes 

2. No 

F15 Treatment 

done 

1. Thrombolysis 

2. Mechanical thrombectomy 

3. Surgery 

4. Medical management 

F16 Number of 

days 

hospitalised  

 

Section G: Recurrent stroke 

G1 Type 1. Ischemic stroke 

2. Transient ischemic attack   3. Haemorrhagic 

G2 NIHSS  

G3 mRS score  

G4 OCSP  1. Lacunar stroke 

2. Partial anterior circulation 

3. Total anterior circulation 

4. Posterior circulation 
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“Factors associated with stroke recurrence and the facilitators and barriers to medication 

adherence and risk factor control among stroke survivors”  

Interview schedule-Phase II 

Instructions: Put „X‟ mark in the box on the right side to your answer. In case of questions where 

more than one answers can be marked, put „X‟ mark in the boxes on the right side of the selected 

answers. 

Section A: General information  

Section A: General information
 

A1 Age in completed years  

A2 Post stroke period after first 

episode of stroke 

Years               Months             Days 

A3 Sex  

A4 Residential area 1.Rural 

2.Urban 

A5 Phone number of Patient  

A6 Phone number of care giver  

A7 Address  

Section B: Socio demographic characteristics
 

B1 Religion 1. Hindu 

2. Christian 

3. Islam 

4. Others 

B2 Whether belongs to SC/ST/OBC 1. SC 

2. ST 

3. OBC 

4. Others 
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B3 Total completed years of 

education of patient 

 

B4 Total completed years of 

education of primary care giver 

 

B5 Occupation of patient 1. Clerical.  

2. Manual laborer/ unskilled worker.  

3. Professionals  

4. Home maker  

5. Unemployed 

6. Self employed  

7. Retired / 

Pensioned 

B6 Nature of occupation of patient 1. sedentary (mostly sitting 

during work) 

2. non sedentary (mostly 

moving around during work, 

e.g: nurses, postman, bus 

conductor)  

3. manual labour 

4. homemaking 

 

 

 

B7 Employment status prior to 

stroke recurrence 

1. Employed 

2. Lost Job 

3. On long leave 

B8 Nature of occupation of primary 

care giver of patient. 

1.Full time 

2. Part time 
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B9 Marital status of patient 1. Married 

2. Unmarried 

3. Widowed  

4. Separated 

B10 Are you living with your spouse 1.Yes 

2.No 

B11 Number of family members  

B12 House hold income  

B13 Income category as in SCTIMST 

records 

1. A   

2. B 

3. C 

4. D 

B14 Have you enrolment to any 

health insurance 

1.Yes 

2.No 

B15 If Yes what is the nature of the 

health insurance 

1. Government 

2.Private 

B16 Have you got any other financial 

assistance for your medications 

1.Yes 

2.No 

If Yes Specify --------------------------- 

B17 Ownership of Vehicle 1. Two wheeler 

2. Four wheeler 

3. None 

B18 What is the type of Civil supply 

card you have? 

1.Yellow  

2. pink 

3.Blue 

4.White 
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Section 3: Access to health care
 

C1 Where do you go for usual 

health related follow up?  

 

1. Private hospital  

2. Private clinic 

3. Government hospital 

C2 Distance to nearby hospital or 

clinic from your home, where 

you go for follow up in 

kilometres 

 

C3 Have ever been visited by a 

health care worker / Asha after 

your stroke 

1. Yes 

2.No 

C4 Which system of medicines, 

you are currently following 

1. Modern medicine 

2. Ayurveda 

3. Homeopathic 

4. Any other 

Specify----------------------- 

C5 When was your last visit to 

doctor/ clinic 

1. within 0-7 days 

2. 8-30 days 

3. 31 days- 90 days 

4. 3 months-6 months 

5. 6 months- 12 months 

6. >12months 

C6 Distance to nearest medical 

shop from your home in kilo 

meters 
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C7 All the medicines prescribed 

for you are available in the 

nearest medical shop 

1. Yes 

2. No 

C8 Cost of medication for one 

week 

 

C9 Have you ever been told from 

medical shop that medicines 

are out of stock 

1.Yes 

2.No 

C10 Do you buy medicines for one 

month at a time? 

1. Yes  

2. No 

If No state the reasons 

1. Under dispensing from phanmacy 

2. Financial issues 

3. Any other. Specify----------------- 

 

C11 Do you take following types 

of medicines for treatment of 

stroke 

1. Modern medicine          2. Ayurveda 

 

3. Homeopathy          4. Others           

If others, specify---------- 

Section D: Cardiovascular risk factors. Status of these risk factors at the time of current 

follow up will be collected 

D1 Have you ever been smoked 

more than 100 cigarettes in 

your life time 

1. Yes 

2. No 
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D2 Are you currently smoking 1. Yes 

2. No 

If No, when did you quit smoking? 

1. Before first episode of stroke 

2. After first episode of stroke 

D3 Do you currently drink 

alcohol? 

1. Yes 

2. No 

D4 Do you exercise regularly
 

1. Yes 

2.  No 

D5 If yes, what type of exercise 

you are doing? 

 

D6 How long you exercise in a 

day? 

 

D7 How many days in a week you 

exercise? 

 

D8 Do you consume 

approximately 350-400gms of 

vegetables a day? 

1.Yes 

2. No 

D9 Do you consume at least one 

medium size fruit in a day?
 

1. Yes 

2. No 

D10 Do you consume the following 

food items
 

1. Pappad 

2. Pickle 

3. Extra salt 

4. Fried foods 

5. Sweets 

D11 Did you continue 

physiotherapy after discharge 

from hospital
 

1. Yes 

2. No 
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D12 Have you given any advice at 

the time of discharge from 

hospital? 

1. Yes 

2. No 

D13 If Yes, given by whom 1. Doctor 

2. Nurse 

3. Physiotherapist 

4. Any others  

Specify----------------- 

D14 The advice includes which of 

the following 

1. Regular intake of medication 

2. Diet modification 

3. Physical activity 

4. Follow up visit 

5. Any other 

 

D15 How would you explain your 

relationship with your care 

provider 

1. Good 

2. Not good 

3. Cannot say 

D16 Do you experience any 

problems in communicating 

with your physician? 

Eg. Language or medical 

terms 

1. Yes 

2. No 

Section E: Post stroke status. Condition of subjects at the time of follow up 

E1 Have you been anxious about 

your disease condition? 

1. Yes 

2. No 

E2 Have you got depressed about 

your disease condition or 

current status of health? 

1. Yes 

2. No 

E3  Have you had any memory 

disturbances? 

1. Yes 

2. No 
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E4 How would your assess your 

present state of health? 

 

1. Very Poor 

2. Poor 

3. Average 

4. Good 

5. Very Good 

6.  Excellent 

E5 How do you like to explain 

your current treatment 

regimen 

1. Simple 

2. complex 

E6 What do you feel about your 

prolonged treatment regimen? 

1. Fear of dependence 

2. No fear of dependence 

3. Cannot say 

E7 Do you think that the 

medications prescribed for you 

are really needed for your 

health? 

1. Strongly believe  

2. Not belive 

3. Cannot say 

E8 Do you believe that the 

medications prescribed for you 

will prevent further episodes 

in the future? 

1. Strongly believe 

2. Not believe 

3. Cannot say 

E9 Do you agree the a person 

who suffered a stroke has a 

higher chance of recurrence 

1. Strongly agree 

2. Not agree 

3. Cannot say 

E10 Are you satisfied with your 

current treatment 

1. Yes 

2. No 

E11 What do you think about the 

benefit of your current 

medications 

1.  Not beneficial 

2. Beneficial  

3.  Cannot say 
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E12 Whether anyone in your 

family help you in taking your 

medication 

1.Yes 

2.No 

E13 Do any one in your family 

remind you to take your 

medications? 

1. Yes 

2. No 

E14 How confident are you in 

taking your medications from 

your medicine box according 

to prescription? 

1. Highly confident 

2. Somewhat confident 

3. Not confident 

4. Cannot say 

E15 Are you able to read and 

understand labels on the 

medicine strip 

1. Yes 

2. No 

E16 Have you got a daily routine 

for activities of daily living 

1. Yes 

2. No 

Do you experience any side effects of the prescribed medications? 

Name of 

medications 

Class Dose Duration Side effects 
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Section H: Types of medications to be continued as per last prescription and adherence status  

Class of 

medication 

Name of 

medication 

Medication intake status Reasons for 

stopping the 

medication 

Adherence 

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 

  

  1.Stopped by self 

2.Continuing 
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Clinical Information Sheet - Phase II 

Facilitators and barriers to medication adherence among stroke survivors in 

tertiary care hospital, Thiruvananthapuram, Kerala. 

Clinical information sheet 

Diabetes
 

1. Yes 

2. No 

Treatment initiated  

1. Yes 

2. No 

Hypertension 1. Yes 

2. No 

1. Yes 

2. No 

Dyslipidaemia 1. Yes 

2. No 

1. Yes 

2. No 

Coronary artery disease 1. Yes 

2. No 

1. Yes 

2. No 

Carotid artery disease
 

1. Yes 

2. No 

1. Yes 

2. No 

Blood pressure, Blood sugar, Glycosylated hemoblobin, Cholesterol values on 

admission with stroke recurrence (Will be collected from medical records) 

Parameter Three 

months 

Six months One year 

Blood pressure    

RBS/FBS    

Glycosylated haemoglobin    

Total cholesterol    

Low Density Lipoprotein    

Body weight    

Height    

Waist circumference    

History of medical illnesses and treatment status 
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Valvular heart disease  

 

1. Yes 

2. No 

1.Yes 

2.No 

Atrial Flutter 

 

1. Yes 

2. No 

1. Yes 

2. No 

Peripheral vascular 

disease 

1. Yes 

2. No 

1.Yes 

2. No 

Post stroke status: Condition of subjects at the time of follow up 

Physical deficits 

Eg. Arm weakness, dysarthria etc 

1. Yes 

2. No 

Physical disability as measured by modified 

Rankin’s Scale  

 

Functional status as measured by Barthel 

Index  

 

Neurological deficits as measured by NIHSS   

Presence of cognitive dysfunction 1. Yes 

2. No 

Presence of memory dysfunction 1. Yes 

2. No 
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]T\ ioÀjIw: tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-̄ n-epÅ Bip-]-{Xn-bnse a-

kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶-Xnsâ LS-I-§-

sf ]än-bpÅ ]T\w      

 

tNmZy-mhen 

\nÀt±-i-§Ä 

\n§-fpsS D¯-c-¯n\p he-Xp-h-i-¯pÅ If-¯nÂ KpW-\NnÓw CSp-I. 

H¶nÂ Iq-Sp-XÂ D¯-c-§fps­¦nÂ he-Xp-h-i-¯pÅ If-¯n-seÃmw KpW-\NnÓw CSpI 

 hn`mKw F. s]mXp hnhc§Ä  

A1 hbÊv þ ]qÀ¯nbmb 

hÀj¯nÂ 
 

A2 ]£m-LmXw BZyambn h¶-Xn-

\p-ti-j-apÅ Ime-b-fhv 
1. hÀjw 

2. amkw 

3. Znhkw 

A3 enwKw  

A4 Xmakn¡p¶ {]tZiw 1. {Kmaw 

2. \Kcw 

A5 tcmKnbpsS t^m¬ \¼À  

A6 ]cnNcn¡p¶bmfpsS t^m¬ 

\¼À 
 

A7 taÂhnemkw  

hn`mKw _n. kmaqlyþP\kwJym]camb LS-I-§Ä  

B1 aXw 1. lnµp 

2. IrkvXy³ 

3. CÉmw 

4. aäpÅh 
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B2 Xmsg- -̧d-bp-¶-XnÂ GXv 

hn`mK¯nÂs¸Sp¶p 
5. sjUyqÄUv ImÌv 

6. sjUyqÄUv ss{S_v 

7. ]nt¶m-¡-h-n`mKw 

8. thsd GsX-¦nepw 

B3 tcmKnbpsS hnZym`ykw þ 

]qÀ¯n-bm-¡nb hÀj§Ä 
 

B4 ]cnNcn¡p¶bmfpsS 

hnZym`ykw þ ]qÀ¯n-bm-¡nb 

hÀj§Ä  

 

B5 sXmgnÂ 1. KpaØ¸Wn 

2. Iqens¯mgnemfn/ 

  AhnZKv² sXmgnemfn.  

3. s{]m^jWÂ  

4. Krl`cWw  

5. sXmgnÂclnXw .  

6. kzbwsXmgnÂ 

7. dn«tbÀUv / 
s]³j³ hm§p¶bmÄ 

B6 tcmKnbpsS sXmgnensâ coXn 1. ImbnIm²ym\anÃm¯ 

(an¡kabhpw 

Ccp¶psIm­pÅ sXmgnÂ) 

2. Imbn-Im-²zm\w Bh-iy-

apÅ (Iq-Sp-XÂ ka-bhpw 

Nen-̈ p-sIm-­pÅ tPmen 

DZ. \gvkp-IÄ, t]mÌvam³, 

_kv I­ -IvSÀ) 

3. Iqen¸Wn 

4. Krl`cWw 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

208



 Unique ID  Date 
                    

     
 
 

B7 akvXnjv¡mLmXw 

BhÀ¯n¡p¶Xnp ap³]v 

sXmgnÂ 

1. D­v 

2. CÃ 

3. \o­ Ah[nbnÂ 

B8 ]cnNcn¡p¶bmfpsS sXmgnensâ 

coXn 
1. apgph³kabw 

2. `mKnIw 

B9 sshhmlnImhØ 1.hnhmlnX³/hnhmlnX 

2. AhnhmlnX³/AhnhmlnX 

3. _Ôw thÀs]-Sp-̄ n-bXv 

4 ]¦mfn ac-W-s¸«p  

B10 Pohn-X-]-¦m-fn-tbm-sSm-̧ -amtWm 

Pohn-¡p-¶Xv 

1. AsX 

2. AÃ 

B11 IpSpw_mwK§fpsS F®w 

 
 

B12 IpSpw_ hcpam\w 

 
 

B13 {ioNn-{X-bnÂ GXv hc-am-\-hn-̀ m-K-

¯nÂ DÄs -̧Sp¶p 
1. A 

2. B 

3. C 

4. D 

B14 GsX¦nepw BtcmKy kpc£m 

]²XnbnÂ tNÀ¶n«pt­m 
1. D­v 

2. CÃ 

B15 BtcmKy kpc£m ]²XnbpsS 

kz`mhw 
1. kÀ¡mÀ 

2. kzImcyw 

B16 acp¶pIÄ¡v Gs´¦nepw 

km¼¯oI klmbw e`n-¡p-

¶pt­m 

1. D­v 

2. CÃ 
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B17 hml\ DSaØX 1. CcpN{I hml\w 

2. \mepN{Ihml\w 

3. CÃ 

B18 tdj³ImÀUnsâ \ndw 
1. aª 

2. ]n¦v 

3. \oe 

4. shÅ 

 
hn`mKw kn. BtcmKy ]cnc£bpsS e`yX  

C1 km[mcW Xm¦Ä 

FhnsSbmWv BtcmKy 

]cntim[\bv¡v th­n 

t]mIp¶Xv 

1. kzImcy Bip]{Xn  

2. kzImcy ¢n\nIv 

3. kÀ¡mÀ Bip]{Xn 

C2 Xm¦Ä 

sshZy]cntim[\bv¡mbn 

t]mIp¶, kao]s¯ 

Bip]{Xnbntet¡m 

sshZyimebntet¡m 

Xm¦fpsS ho«nÂ \n¶pÅ  

Zqcw (In-tem-ao-ä-dnÂ) 

 

C3 ]£m-LmXw h¶-Xn-\p-tijw 

BtcmKy {]hÀ¯Itcm 

Bi {]hÀ¯Itcm \n§sf  

kµÀin¨n«pt­m 

1. D­v 

2.CÃ 

C4 Xm¦Ä Ct¸mÄ ]n³Xp-S-cp-

¶Xvv NnInÕm k{¼-Zm-bw- 

GXv 

1. Atem¸Xn 

2. BbpÀtÆZw 

3. tlmantbm¸Xn 

4. asäs´¦nepw hniZam¡pI -------------- 
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 Unique ID  Date 
                    

     
 
 

C5 Ahkm\w \S¯nb 

saUn¡Â ]cntimm[\ F{X 

\mfp-IÄ¡v ap¼mWv 

1. 0þ7 Znh-k-w 

2. 8þ30 Znhkw 

3. 31- þ 90 Znhkw 

4. aq¶p- ap-XÂ Bdp amkw 

5. Bdp- ap-XÂ 12 amkw  

6. 12 ak§Ä¡v ap¼v 

C6 \n§fpsS 

XmakØe¯p\n¶pw 

ASp¯pÅ Huj[ 

imebnte¡v F{X Intem-ao-

äÀ Zqcw D­v 

 

C7 Xm¦Ä¡v \nÀt±-in¨ acp-¶p-

IÄ ASp¯pÅ Huj[ 

imebnÂ e`y-amtWm 

1. D­v 

2. CÃ 

C8 \n§fpsS HcmgvNt¯¡pÅ 

acp¶nsâ hne 
 

C9 ]£m-Lm-X-̄ nsâ NnIn-Õ-

bv¡mbn Xm¦Ä Ign-¡p-¶- a-

cp-¶p-IfpsS Xcw 

1. Atem-¸Xn 

2. BbpÀtÆZw 

3. tlman-tbm-¸Xn 

4. aäp-Åh 

hn`mKw. Un. lrZbkw_Ôamb A]mb LSI§Ä 

D1 Xm¦-fpsS Pohn-X-Im-e¯v 

Ft¸m-sg-¦nepw 100 knK-d-än-

tesd D]-tbm-Kn-̈ n-«pt­m 

1. D­v 

2. CÃ 

D2 \n§Ä Ct¸Ä 

]pIhen¡p¶pt­m 
1. D­v 

2. CÃ 
CÃ F¦nÂ ]pIhen F¶mWv 

\nÀ¯nbXv 
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D3 \n§Ä Ct¸mÄ aZyw 

D]tbmKn¡p¶pt­m 
1. D­v 

2. CÃ 

D4 \n§Ä ]Xnhmbn hymbmaw 

sN¿mdpt­m 
3. D­v 

4. CÃ 

D5 D­v F¦nÂ 

GXpXc¯nepÅ 

hymbmaamWv sN¿p¶Xv 

 

D6 Hcp Znhkw F{X kabw 

hymbmaw sN¿pw 
 

D7 HcmgvNbvÂ F{X Znhkw 

hymbmaw sN¿pw 
 

D8 \n§Ä Hcp Znhkw 

GItZjw 350þ400{Kmw hsc 

]¨¡dnIÄ Ign¡mdpt­m 

1. D­v 

2. CÃ 

D9 \n§Ä Hcp Znhkw Hcp 

CS¯cw ]gsa¦nepw  

Ign¡mdpt­m 

1. D­v 

2. CÃ 

D10  \n§Ä Xmsg¸dbp¶ 

Blmc]ZmÀ°§Â I 

Ign¡mdpt­m 

1. ]¸Sw 

2. A¨mÀ 

3. hdp¯ `£W§Ä 

4. a[pc]ZmÀ°§Ä 

5. IqSpXÂ D v̧ 

D11 Bip]{XnbnÂ \n¶pw hn« 

tijw ^nkntbm sXmdm¸n 

sN¿p¶p­mbncpt¶m 

1. D­v 

2. CÃ 

D12 Bip]{XnbnÂ \n¶pw hn« 

kab¯v XpSÀ NnInÕbpsS 

Bhiys¯¸än 

]dªpX¶n«p­mbncpt¶m 

1. D­v 

2. CÃ 

hn`mKw kn: ]£mLmX¯n\ptijapÅ (]£mLmXw BhÀ¯n¡p¶Xn\v 

HcmgvN ap¼s¯) AhØ 
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E1 imcocnI ]cnanXnIÄ 

DZv. ssIbpsS _e¡pdhv, 

ap«pthZ\ apXembh 

 

E2 ]cnjv¡cn¨ dm³In³ 

kvsIbnÂ{]ImcapÅ 

imcocnI tijn¡pdhnsâ 

Afhv 

 

E3 _mÀ¯Â kvsIbnÂ 

{]ImcapÅ {]hÀ¯\ 

\nehmc¯nsâ Afhv 

 

E4 Xm¦fpsS tcmKmhØbnÂ 

DXvIWvTbpt­m 
1. D­v 

2. CÃ 

E5 Xm¦fpsS tcmKmhØbnepw 

Ct¸mgs¯ 

BtcmKyØnXnbnepw 

Xm¦Ä¡v hnjmZw 

tXm¶p¶pt­m 

1. D­v 

2. CÃ 

E6 ]£mLmXw ho­pw 

hcp¶Xn\v ap³]v HmÀ½ 

{]iv\§fp­mtbm 

1. D­v 

2. CÃ 
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 Unique ID  Date 
                    

     
 
 
]T\ ioÀjIw: tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-̄ n-epÅ Bip-]-{Xn-bnse a-

kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse acp¶v IrXy-ambn Ign-¡p-¶-Xn-\p {]tNm-Z-\hpw XS-

Ê-§fpamb LS-I-§-sf ]än-bpÅ ]T\w      

tNmZy-mhen 

\nÀt±-i-§Ä 

\n§-fpsS D¯-c-¯n\p he-Xp-h-i-¯pÅ If-¯nÂ KpW-\NnÓw CSp-I. 

H¶nÂ Iq-Sp-XÂ D¯-c-§fps­¦nÂ he-Xp-h-i-¯pÅ If-¯n-seÃmw KpW-\NnÓw CSpI 

 hn`mKw F. s]mXp hnhc§Ä  

A1 hbÊv þ ]qÀ¯nbmb 

hÀj¯nÂ 
 

A2 ]£m-LmXw BZyambn h¶-Xn-

\p-ti-j-apÅ Ime-b-fhv 
1. hÀjw 

2. amkw 

3. Znhkw 

A3 enwKw  

A4 Xmakn¡p¶ {]tZiw 1. {Kmaw 

2. \Kcw 

A5 tcmKnbpsS t^m¬ \¼À  

A6 ]cnNcn¡p¶bmfpsS t^m¬ 

\¼À 
 

A7 taÂhnemkw  

hn`mKw _n. kmaqlyþP\kwJym]camb LS-I-§Ä  

B1 aXw  

B2 Xmsg- -̧d-bp-¶-XnÂ GXv 

hn`mK¯nÂs¸Sp¶p 
1. sjUyqÄUv ImÌv 

2. sjUyqÄUv ss{S_v 

3. ]nt¶m-¡-h-n`mKw 

4. thsd GsX-¦nepw 

B3 tcmKnbpsS hnZym`ykw þ 

]qÀ¯n-bm-¡nb hÀj§Ä 
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B4 ]cnNcn¡p¶bmfpsS 

hnZym`ykw þ ]qÀ¯n-bm-¡nb 

hÀj§Ä  

 

B5 sXmgnÂ 1. KpaØ¸Wn 

2. Iqens¯mgnemfn/ 

  AhnZKv² sXmgnemfn.  

3. s{]m^jWÂ  

4. Krl`cWw  

5. sXmgnÂclnXw .  

6. kzbwsXmgnÂ 

7. dn«tbÀUv / 
s]³j³ hm§p¶bmÄ 

B6 tcmKnbpsS sXmgnensâ coXn 1. ImbnIm²ym\anÃm¯ 

(an¡kabhpw 

Ccp¶psIm­pÅ sXmgnÂ) 

2. Imbn-Im-²zm\w Bh-iy-

apÅ (Iq-Sp-XÂ ka-bhpw 

Nen-̈ p-sIm-­pÅ tPmen 

DZ. \gvkp-IÄ, t]mÌvam³, 

_kv I­ -IvSÀ) 

3. Iqen¸Wn 

4. Krl`cWw 

 

 

 

B6 akvXnjv¡mLmXw 

AhÀ¯n¡p¶Xnpap³]v sXmgnÂ 
1. D­v 

2. CÃ 

3. \o­ Ah[nbnÂ 

B6 ]cnNcn¡p¶bmfpsS sXmgnensâ 

coXn 
1. apgph³kabw 

2. `mKnIw 
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B7 sshhmlnImhØ 1.hnhmlnX³/hnhmlnX 

2. AhnhmlnX³/AhnhmlnX 

3. _Ôw thÀs]-Sp-̄ n-bXv 

4 ]¦mfn ac-W-s¸«p  

B8 Pohn-X-]-¦m-fn-tbm-sSm-̧ -amtWm 

Pohn-¡p-¶Xv 

1. AsX 

2. AÃ 

B9 IpSpw_mwK§fpsS F®w 

 
 

B10 IpSpw_ hcpam\w 

 
 

B11 {ioNn-{X-bnÂ GXv hc-am-\-hn-̀ m-K-

¯nÂ DÄs -̧Sp¶p 
1. A 

2. B 

3. C 

4. D 

B12 GsX¦nepw BtcmKy kpc£m 

]²XnbnÂ tNÀ¶n«pt­m 
1. D­v 

2. CÃ 

B13 BtcmKy kpc£m ]²XnbpsS 

kz`mhw 
1. kÀ¡mÀ 

2. kzImcyw 

B14 acp¶pIÄ¡v Gs´¦nepw 

km¼¯oI klmbw e`n-¡p-

¶pt­m 

1. D­v 

2. CÃ 

B15 hml\ DSaØX 1. CcpN{I hml\w 

2. \mepN{Ihml\w 

3. CÃ 

B16 tdj³ImÀUnsâ \ndw 
1. aª 

2. ]n¦v 

3. \oe 

4. shÅ 
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hn`mKw kn. BtcmKy ]cnc£bpsS e`yX  

C1 km[mcW Xm¦Ä 

FhnsSbmWv BtcmKy 

]cntim[\bv¡v th­n 

t]mIp¶Xv 

1. kzImcy Bip]{Xn  

2. kzImcy ¢n\nIv 

3. kÀ¡mÀ Bip]{Xn 

C2 Xm¦Ä 

sshZy]cntim[\bv¡mbn 

t]mIp¶, kao]s¯ 

Bip]{Xnbntet¡m 

sshZyimebntet¡m 

Xm¦fpsS ho«nÂ \n¶pÅ  

Zqcw (In-tem-ao-ä-dnÂ) 

 

C3 ]£m-LmXw h¶-Xn-\p-tijw 

BtcmKy {]hÀ¯Itcm 

Bi {]hÀ¯Itcm \n§sf  

kµÀin¨n«pt­m 

1. D­v 

2.CÃ 

C4 Xm¦Ä Ct¸mÄ ]n³Xp-S-cp-

¶Xvv NnInÕm k{¼-Zm-bw- 

GXv 

1. Atem¸Xn 

2. BbpÀtÆZw 

3. tlmantbm¸Xn 

4. asäs´¦nepw hniZam¡pI -------------- 

C5 Ahkm\w \S¯nb 

saUn¡Â ]cntimm[\ F{X 

\mfp-IÄ¡v ap¼mWv 

1. 0þ7 Znh-k-w 

2. 8þ30 Znhkw 

3. 31- þ 90 Znhkw 

4. aq¶p- ap-XÂ Bdp amkw 

5. Bdp- ap-XÂ 12 amkw  

6. 12 ak§Ä¡v ap¼v 
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 Unique ID  Date 
                    

     
 
 

C6 \n§fpsS 

XmakØe¯p\n¶pw 

ASp¯pÅ Huj[ 

imebnte¡v F{X Intem-ao-

äÀ Zqcw 

 

C7 Xm¦Ä¡v \nÀt±-in¨ acp-¶p-

IÄ ASp¯pÅ Huj[ 

imebnÂ e`y-amtWm 

1. D­v 

2. CÃ 

C8 \n§fpsS HcmgvNt¯¡pÅ 

acp¶nsâ hne 
 

C9 \n§Ä acp¶v hm§p¶ IS-

bnÂ\n¶v Ft¸m-sg-¦nepw 

acp¶v tÌm¡v CÃ F¶p-]-d-

ªn-«p-t­m 

1. D­v 

2. CÃ 

C10 \n§Ä Hcp amk-t¯-¡pÅ 

acp-¶p-IÄ H¶n¨v 

hm§mdmtWm ]Xnhv 

1. D­v 

2. CÃ 

CÃ F¦nÂ ImcWw hni-Z-am-¡pI 

1. acp¶v ISbnÂ\n¶pw Ipdt¨ e`y-am-Ip- 

2. km¼-̄ n-I-{]-iv\-§Ä  

3. asä-s -́¦nepw hni-Z-am-¡p-I………. 

C11 ]£m-Lm-X-̄ nsâ NnIn-Õ-

bv¡mbn Xm¦Ä Ign-¡p-¶- a-

cp-¶p-IfpsS Xcw 

1. Atem-¸Xn 

2. BbpÀtÆZw 

3. tlman-tbm-¸Xn 

4. aäp-Åh 

hn`mKw. Un. lrZbkw_Ôamb A]mb LSI§Ä 

D1 Xm¦-fpsS Pohn-X-Im-e¯v 

Ft¸m-sg-¦nepw 100 knK-d-än-

tesd D]-tbm-Kn-̈ n-«pt­m 

1. D­v 

2. CÃ 
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 Unique ID  Date 
                    

     
 
 

D2 \n§Ä Ct¸Ä 

]pIhen¡p¶pt­m 
1. D­v 

2. CÃ 
CÃ F¦nÂ ]pIhen F¶mWv 

\nÀ¯nbXv 

D3 \n§Ä Ct¸mÄ aZyw 

D]tbmKn¡p¶pt­m 
1. D­v 

2. CÃ 

D4 \n§Ä ]Xnhmbn hymbmaw 

sN¿mdpt­m 
3. D­v 

4. CÃ 

D5 D­v F¦nÂ 

GXpXc¯nepÅ 

hymbmaamWv sN¿p¶Xv 

 

D6 Hcp Znhkw F{X kabw 

hymbmaw sN¿pw 
 

D7 HcmgvNbvÂ F{X Znhkw 

hymbmaw sN¿pw 
 

D8 \n§Ä Hcp Znhkw 

GItZjw 350þ400{Kmw hsc 

]¨¡dnIÄ Ign¡mdpt­m 

1. D­v 

2. CÃ 

D9 \n§Ä Hcp Znhkw Hcp 

CS¯cw ]gsa¦nepw  

Ign¡mdpt­m 

1. D­v 

2. CÃ 

D10  \n§Ä Xmsg¸dbp¶ 

Blmc]ZmÀ°§Ä 

Ign¡mdpt­m 

1. ]¸Sw 

2. A¨mÀ 

3. hdp¯ `£W§Ä 

4. a[pc]ZmÀ°§Ä 

5. IqSpXÂ D v̧ 

D11 Bip]{XnbnÂ \n¶pw hn« 

tijw ^nkntbm sXmdm¸n 

sN¿p¶p­mbncpt¶m 

1. D­v 

2. CÃ 

D12 Bip]{XnbnÂ \n¶pw hn« 

kab¯v XpSÀ NnInÕbpsS 

Bhiys¯¸än 

]dªpX¶n«p­mbncpt¶m 

1. D­v 

2. CÃ 
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D13 Ds­¦nÂ BcmWv X¶Xv 1. tUmIvSÀ  

2. \gvkv 

3. ^nkntbmsXdm¸nÌv 

aämsc¦nepw… hyàam¡pI 

D14 Fs´ms¡ \ncvt±i§fmWv 

X¶Xv 

1. acp¶v IrXyambn Ign¡Ww 

2. Blmc \nb{´Ww 

3. hymbmaw sN¿Ww 

4.  XpSÀ NnInÕ 

5. thsd Fs´¦nepw 

D15 \n§sf NnInÕn¡p¶ 

tUmIvSdpambpfÅ 

_Ôs¯ F§s\ 

hntijn¸n¡p¶p 

1. \ÃXv  

2. \ÃXÃ 

3. ]dbm³ ]änÃ 

D16 tUmIvSdpambn 

kwhZn¡p¶XnÂ 

`mjbpsStbm _p²nap«v 

1. D­v 

2. CÃ 

hn`mKw C: ]£mLmX¯n\ptijapÅ AhØ C{]mhiys¯ Bip]{Xn 

kµÀi\ kabs¯ AhØ 

E1 Xm¦fpsS tcmKmhØbnÂ 

Xm¦Ä¡v DXvIWvTbpt­m 

 

1. D­v 

2. CÃ 

E2 Xm¦fpsS tcmKmhØbntem 

Ct¸mgs¯ 

BtcmKy\nebntem Xm¦Ä¡v 

hnjmZw tXm¶p¶pt­m 

1. D­v 

2. CÃ 

E3 Xm¦Ä¡ Fs´¦nepw 

HmÀ½{]iv\§fpt­m 
1. D­v 

2. CÃ 
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E4 Ct¸mgs¯ 

BtcmKymhØsb F§ns\ 

hniZoIcn¡p¶p 

1. hfsc tamiw 

2. tamiw 

3. CS¯cw 

4. \ÃXv 

5. hfsc \ÃXv 

6. Gähpw \ÃXv 

E5 \n§fpsS Ct¸mgs¯ 

NnInÕmhn[nsb F§ns\ 

t\m¡n¡mWp¶p 

1. efnXw 

2. ITn\w 

E6 \n§fpsS 

\o­Imebfhntebv¡v 

BhiyapÅ 

NnInÕmhn[nsb¸än 

BtemNn¡pt¼mÄ F´p 

tXm¶p¶p 

1. acp¶v \nÀ¯m³ IgnbmsX hcpw 

2. acp¶v \nÀ¯phm³ Ignbpw 

3. H¶pw ]dbp¶nÃ 

E7 \n§Ä¡v \nÀt±in¡s¸« 

acp¶pIsfÃmw \n§Ä¡v 

BtcmKy¯n\v 

th­XmsW¶v 

hnizkn¡p¶pt­m 

1. Dd¨v hnizkn¡p¶p 

2. C{Xbpw acp¶v th­XnÃ 

3. ]dbm³ Ignbp¶nÃ 

E8 \n§Ä¡v 

\nÀt±in¡s¸«acp¶pIÄ 

]£mLmXs¯ 

XpSÀ¶phcp¶Xv 

{]Xntcm[n¡pw F¶v 

hnizkn¡p¶pt­m 

1. Dd¨v hnizkn¡p¶p 

2. hnizkn¡p¶nÃ 

3. ]dbm³ Ignbp¶nÃ 

E9 Hcp {]mhiyw ]£mLmXw 

h¶hÀ¡v ho­pw hcm\pÅ 

km²yX Ds­¶Xnt\mSv 

F{Xam{Xw tbmPn¡p¶p 

1. ]qÀ®ambpw tbmPn¡p¶p 

2. tbmPn¡p¶nÃ 

3. ]dbm³ IgnbnÃ 

E10 \n§fpsS Ct¸mgs¯ 

NnInÕbnÂ Xr]vXn 

tXm¶p¶pt­m 

1. D­v 

2. CÃ 
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E11 Ct¸mgpÅ NnInÕmhn[n 

\n§Ä¡v 

{]tbmP\{]ZamsW¶v 

tXm¶p¶pt­m 

1. {]tbmP\{]ZaÃ 

2. {]tbmP\{]ZamWv 

3. ]dbm³ IgnbnÃ 

E12 ho«nepÅ Bsc¦nepw acp¶v 

FSp¯pIgn¡m³ 

klmbn¡mdpt­m 

1. D­v 

2. CÃ 

E13 \nMvlfpsS 

NnInÕmhn[n{]Imcw acp¶v 

IrXyambn FSp¡m³ Ignbpw 

F¶v F{Xam{Xw 

Bßhnizmkap­v 

1. \Ã Bßhnizmkw 

2. Hcphn[w 

3. BßhnizmkanÃ 

4. ]dbm³ IgnbnÃ 

E14 ho«nepÅ Bsc¦nepw acp¶v 

FSp¯pIgn¡m³ HmÀ½s¸ 

Sp¯mdpt­m 

5.  

E15 acp¶nsâ ]pd¯pÅ Fgp¯v 

hmbn¨v a\Ênem¡m³ 

Ignbptam 

1. Ignbpw 

2. CÃ 

E16 \n§Ä IrXyamb Zn\Ncy 

]men¡p¶ BfmtWm 
1. AsX 
2. AÃ 

\n§Ä Ct¸mÄ Ign¡p¶ acp¶pIfpsS Fs´¦nepw Zqjy^e§Ä 

A\p`hs¸Smdpt­m 
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acp¶nsâ t]cv Acp¶nsâ 

hn`mKw 
Afhv Ign¡p¶ 

Imebfhv 
Zqjy^ew 
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Appendix - VI 

 
Modified Rankin’s scale to assess the physical disabilities 

Score 
Description 

0 

 

No symptoms at all 

 

 

1 

 

 

No significant disability despite symptoms; able to carry out all usual duties 

and activities 

 

2 

 

Slight disability; unable to carry out all previous activities, but able to look 

after own affairs without assistance 

 

 

3 

Moderate disability; requiring some help, but able to walk without 

assistance 

 

4 

 

 

Moderately severe disability; unable to walk without assistance and unable 

to attend to own bodily needs without assistance 

 

 

 

5 

 

Severe disability; bedridden, incontinent and requiring constant nursing care 

and attention 

6 dead 

 

TOTAL (0–6): _______ 
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Appendix -VII 

National Institute Health Stroke Scale (NIHSS) 
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Appendix VIII 

“Factors of stroke recurrence and the facilitators and barriers to medication 

adherence and risk factor control among survivors of first episode of stroke ”  

Participant information sheet-Cases 

Achutha Menon Centre for Health Science Studies,  

Sree Chitra Tirunal Institute for Medical Sciences & Technology, Trivandrum, 

Kerala-695011  

I am Shani S D, doing my Doctor of Philosophy (PhD) at Achutha Menon Centre for 

Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & 

Technology, Trivandrum requesting your participation in a research study involving 

factors related to stroke recurrence. My doctoral research looks into the various 

factors that may increase or decrease the risk of recurrent stroke. 

You have been approached for this study because you had a stroke recurrence. I am 

interested in knowing what are the factors which increased your risk for having a 

stroke recurrence. This information will guide me and others in the development of 

future interventions which are intended to prevent stroke recurrence in stroke 

survivors after first episode of stroke. 

Participation in this interview will take about 20-30 minutes of your time. You are 

free to refuse to participate in the interview or you can stop participating in interview 

at any time during the course of the interview and you are also free to refuse to 

answer any question at any time. You may not directly benefit from participating in 

this interview, but the dissemination of the results of the research study may help 

developing future interventions which are intended to prevent stroke recurrence in 
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stroke survivors. If you have any medical problem which need consultation by a 

neurologist I can refer you to stroke clinic at SCTIMST with your permission. 

 The information provided by you will be kept strictly confidential. Details of this 

interview will be transcribed and used exclusively for research. Your name, other 

personal details and details of your community will not be identified in the 

transcripts used for analysis. Records and transcripts of the interviews will be kept in 

safe custody by me (Principal Investigator) and will be destroyed at the end of the 

study 

If you agree to participate in the study, please indicate your agreement in the consent 

statement after reading it carefully. If you need any more information pertaining to 

any aspect of the study, please feel free to contact the following people.  

You can contact me, the Principal Investigator, Shani S D at 9446176372 or mail at 

shanisd82@gmail.com.  

If you have any questions or concerns regarding this study later and would like to 

talk to someone other than me (the principal investigator), you may contact the 

Member secretary of the Institutional Ethics Committee of the Sree Chitra Tirunal 

Institute for Medical Sciences & Technology, Trivandrum : Dr Mala Ramanathan, 

Phone: 0471-2524234 or email to mala@sctimst.ac.in 

Thank you 

Interviewer’s Name:  

Interviewer’s signature:  
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I have read out the information in the information sheet. The nature of the study and 

my involvement has been explained and all my questions have been answered. By 

signing this consent form, I indicate that I understand what will be expected from me 

and that I am willing to participate in this study. I know that I can withdraw at any 

time. I have been informed who should be contacted if the need arises. I am willing 

to be referred to stroke clinic of SCTIMST if I need a consultation from there 

for a medical problem identified during data collection. 

❏ Yes, I am agreeing to the interview  

Signature: ____________________________  

OR   

If you are not willing to participate, then thank you for your time.  

Age- 

Sex- 

Reason for not participation- 

Name of the respondent: _______________________________________________ 

Address:_____________________________________________________________

_____  

Interviewer’s Name:  

Interviewer’s signature:  

Respondent’s Unique Identification Code: 

 Date:  

Place: 
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Consent Statement 
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Appendix -IX 

“Factors of stroke recurrence and the facilitators and barriers to medication 

adherence and risk factor control among survivors of first episode of stroke”. 

Participant information sheet- Controls 

Achutha Menon Centre for Health Science Studies,  

Sree Chitra Tirunal Institute for Medical Sciences & Technology, Trivandrum, 

Kerala-695011  

I am Shani S D, doing my Doctor of Philosophy (PhD) at Achutha Menon Centre for 

Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences & 

Technology, Trivandrum requesting your participation in a research study involving 

factors related to stroke recurrence. My doctoral research looks into the various 

factors that may increase or decrease the risk of stroke recurrence. 

You are recruited for this study from stroke registry of SCTIMT. Thank you 

for accepting the invitation sent from the stroke office to participate in the 

study and giving an appointment over telephone for me to visit home for 

interview. You have been approached for this study because you had a stroke. I am 

interested in knowing what are the factors which increase or decrease the risk for 

having a stroke recurrence after the first episode of stroke. This information will 

guide me and others in the development of future interventions which are intended to 

prevent stroke recurrence in stroke survivors. 

Participation in this interview will take about 20-30 minutes of your time. You are 

free to refuse to participate in the interview or you can stop participating in interview 

at any time during the course of the interview and you are also free to refuse to 
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answer any question at any time. You may not directly benefit from participating in 

this interview, but the dissemination of the results of the research study may help 

developing future interventions which are intended to prevent stroke recurrence in 

stroke survivors. If you have any medical problem which need consultation by a 

neurologist I can refer you to stroke clinic at SCTIMST with your permission. 

 The information provided by you will be kept strictly confidential. Details of this 

interview will be transcribed and used exclusively for research. Your name, other 

personal details and details of your community will not be identified in the 

transcripts used for analysis. Records and transcripts of the interviews will be kept in 

safe custody by me (Principal Investigator) and will be destroyed at the end of the 

study 

If you agree to participate in the study, please indicate your agreement in the consent 

statement after reading it carefully. If you need any more information pertaining to 

any aspect of the study, please feel free to contact the following people.  

You can contact me, the Principal Investigator, Shani S D at 9446176372 or mail at 

shanisd82@gmail.com.  

If you have any questions or concerns regarding this study later and would like to 

talk to someone other than me (the principal investigator), you may contact the 

Member secretary of the Institutional Ethics Committee of the Sree Chitra Tirunal 

Institute for Medical Sciences & Technology, Trivandrum : Dr Mala Ramanathan, 

Phone: 0471-2524234 or email to mala@sctimst.ac.in 

Thank you 

Interviewer’s Name:  

Interviewer’s signature:  
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Consent Statement 

I have read out the information in the information sheet. The nature of the study and 

my involvement has been explained and all my questions have been answered. By 

signing this consent form, I indicate that I understand what will be expected from me 

and that I am willing to participate in this study. I know that I can withdraw at any 

time. I have been informed who should be contacted if the need arises. I am willing 

to be referred to stroke clinic of SCTIMST if I need a consultation from there 

for a medical problem identified during data collection. 

❏ Yes, I am agreeing to the interview  

Signature: ____________________________  

OR   

If you are not willing to participate, then thank you for your time.  

Age- 

Sex- 

Reason for not participation- 

Name of the respondent: _______________________________________________ 

Address:_____________________________________________________________

_____  

Interviewer’s Name:  

Interviewer’s signature:  

Respondent’s Unique Identification Code:                               Date:                   Place: 
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Appendix - X 

“Facilitators and barriers to medication adherence and risk factor control 

among survivors of first episode of stroke”  

Participant information sheet- Phase II 

Achutha Menon Centre for Health Science Studies,  

Sree Chitra Tirunal Institute for Medical Sciences & Technology, Trivandrum, 

Kerala-695011  

I am Shani S D, doing my Doctor of Philosophy (PhD) at Achutha Menon 

Centre for Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences 

& Technology, Trivandrum requesting your participation in a research study 

involving facilitators and barriers to medication adherence. My doctoral research 

looks into the various factors that may help or prevent you from taking your 

medications regularly as prescribed.  

You have been approached for this study because you had a stroke and you 

have been prescribed with medications to control the risk factors so as to prevent a 

recurrent stroke. I am interested in knowing how well you are adhering to the 

prescription and what are the factors which help you to adhere to the prescribed 

regimen and what are the factors which prevent you from taking your medication 

regularly. This information will guide me and others in the development of future 

interventions which are intended increase medication adherence to prevent stroke 

recurrence in stroke survivors. 

Participation in this interview will take about 25-35 minutes of your time. 

You are free to refuse to participate in the interview or you can stop participating in 
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interview at any time during the course of the interview and you are also free to 

refuse to answer any question at any time. You may not directly benefit from 

participating in this interview, but the dissemination of the results of the research 

study may help developing future interventions which help people adhere to their 

prescribed therapy. 

 The information provided by you will be kept strictly confidential. Details of 

this interview will be transcribed and used exclusively for research. Your name, 

other personal details and details of your community will not be identified in the 

transcripts used for analysis. Records and transcripts of the interviews will be kept in 

safe custody by me (Principal Investigator) and will be destroyed at the end of the 

study 

If you agree to participate in the study, please indicate your agreement in the consent 

statement after reading it carefully. If you need any more information pertaining to 

any aspect of the study, please feel free to contact the following people.  

You can contact me, the Principal Investigator, Shani S D at 9446176372 or mail at 

shanisd82@gmail.com.  

If you have any questions or concerns regarding this study later and would like to 

talk to someone other than me (the principal investigator), you may contact the 

Member secretary of the Institutional Ethics Committee of the Sree Chitra Tirunal 

Institute for Medical Sciences & Technology, Trivandrum : Dr Mala Ramanathan, 

Phone: 0471-2524234 or email to mala@sctimst.ac.in 

Thank you 

Interviewer’s Name:  

Interviewer’s signature:  
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Consent Statement 

I have read out the information in the information sheet. The nature of the study and 

my involvement has been explained and all my questions have been answered. By 

signing this consent form, I indicate that I understand what will be expected from me 

and that I am willing to participate in this study. I know that I can withdraw at any 

time. I have been informed who should be contacted if the need arises.  

❏ Yes, I am agreeing to the interview  

Signature: ____________________________  

OR   

If you are not willing to participate, then thank you for your time.  

Age- 

Sex- 

Reason for not participation- 

Name of the respondent: _______________________________________________ 

Address:_____________________________________________________________

_____  

Interviewer’s Name:  

Interviewer’s signature:  

Respondent’s Unique Identification Code: 

 Date:  

Place: 
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A¨pXtat\m³ skâÀ t^mÀ slÂ¯v kb³kv ÌUokv,  

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcw, tIcfw 695011 

 
]T\ ioÀjIw: tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-̄ n-epÅ Bip-]-{Xn-bnse a-

kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶-Xnsâ LS-I-§-

sf ]än-bpÅ ]T\w    

 

]s¦Sp¡p¶hÀ¡pÅ ImcyhnhcW]{Xw þ  H¶mw L«w

 akvXn-jv¡m-LmX BhÀ¯-\-ap-­mb tcmKn-IÄ 

 

 

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcs¯, A¨pXtat\m³ skâÀ t^mÀ tlmÂ¯v kb³kv ÌUoknÂ 

tUmIvSÀ Hm^v ^ntemk^n¡v (]nF¨vUn) th­nbpÅ KthjWw \S¯p¶ jm\n 

Fkv Un F¶ Rm³ tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-¯n-epÅ Bip-]-{Xn-

bnse a-kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶-Xnsâ 

LS-I-§fpw acp¶v IrXy-ambn Ign-¡p-¶-Xn-\p {]tNm-Z-\hpw XS-Ê-§fpamb LS-I-§-sf 

]än-bpÅ ]T\w  F¶ hnj-b-̄ nÂ \S-̄ p¶ Kth-j-W- ]-T-\-¯nÂ akvXn-jv¡m-LmXw 

BhÀ¯n-¡p-¶-Xpambn _Ô-s¸« LS-I-§-sf-̧ än And-bm³ Xm¦-fpsS ]¦m-fn¯w 

A`yÀ°n-¡p-¶p.  akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶Xv hÀ²n-̧ n-¡p-Itbm Ipd-bv¡p-

Itbm sN¿p¶ hyXykvX LS-I-§-sf-̧ -än-bmWv Fsâ Kth-jWw.   

akvXn-j v¡m-LmXw BhÀ¯n-̈ p-h¶p F¶-Xn-\m-emWv Xm¦sf Cu ]T-\-¯n-\mbn 

kao-]n-¡p-¶-Xv. Xm¦Ä¡v akvXn-jv¡m-LmXw BhÀ¯n-¡m³ Imc-W-amb LS-I-§-

sf-s -́Ãm-sa¶v Adn-bm³ F\n¡v XmXv]-cy-ap-­v. akvXn-jv¡m-LmXw AXn-Po-hn-̈ -h-

cnÂ BhÀ -̄\-ap-­m-Ip-¶-Xns\ {]Xn-tcm-[n-¡m³ `mhn-bnse CS-s]-S-ep-I-fnÂ hnI-

k\w D­m¡p¶-XnÂ F\n¡pw aäp-Å -hÀ¡pw amÀ¤ -ZÀi-I-am-Im³ Cu hnh-c-

§Ä¡m-Ipw.   

Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡m³ Xm¦-fpsS 20-þ30 an\n«v kabw th­n-h-cpw. Xm¦Ä¡v 

A`n-ap-J¯nÂ ]s¦-Sp-¡p-¶-Xn\v hnk-½-Xn-¡pItbm A`n-apJw \S-̄ p-¶-Xn-\n-S-bn-Â 

GXp ka-b¯pw A`n-apJw \nÀ¯m-\m-h-iy-s¸-Smt\m  GsX-¦nepw tNmZy-§Ä¡v 

D¯cw \ÂImXn-cn-¡mt\m kzmX-{´y-ap-­v. Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡p-¶-Xp-

sIm­v Xm¦Ä¡v t\cn«v t\«-§-sfm¶pw D­m-In-Ã, ]t£ Kth-j -W-]-T-\-̄ nsâ ^e-

§-fpsS {]Nmcw  akvXn-jv¡m-LmXw AXn-Po-hn-̈ -h-cnÂ AXnsâ BhÀ¯\w {]Xn-

tcm-[n-¡m\pÅ CS-s]-S-ep-IÄ hnI-kn-̧ n-¡p-¶-Xn\v `mhn-bnÂ klm-b-I-am-Ipw.  
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Xm¦Ä \ÂIp¶ hnh-c-§Ä IÀi-\-ambpw cl-ky-ambn kq£n-¡p-w Cu A`n-ap-J-

¯nsâ hni-Zmw -i§Ä tcJ-s¸-Sp-̄ p-Ibpw Kth-j -W-¯n-\p-am-{X-ambn D]-tbm-Kn-¡p-

Ibpw sN¿pw. Xm¦ -fpsS t]cv, aäv hyàn-hn-h-c-§Ä, kap-Zmbw F¶nh  ImWn-

¡msXbpÅ tcJtb hni-I-e-\-̄ n-\p-]-tbm-Kn-¡p.  Xm¦-fpambpÅ A`n-ap-J-¯nsâ 

i_vZ-te-J-\hpw tcJ-Ifpw  Rm³ (apJy Kth-j -I) kpc-£n-X-ambn kq£n¡pIbpw 

]S-\-¯n-\-h-km\w \in-̧ n-¡p-Ibpw sN¿pw.  

 

Cu ]-T-\-¯nÂ ]s¦-Sp-¡m³ Xm¦Ä k½-Xn-¡p¶p F¦nÂ Zb-hmbn {i²-tbmsS 

hmbn-̈ -tijw k½-X-]-{X-¯nÂ H¸n-Sp-I. ]T-\-¯nsâ GsX-¦nepw hi-s¯-̧ än  

Xm¦Ä¡v Fs -́¦nepw kwi-b-ap-s­-¦nÂ Zb-hmbn Xmsg -\ÂIp¶ taÂhn-em-k-

¯nepÅ -hsc _Ô-s¸-Sp-I. 

 

Fs¶ _Ô-s¸-Sm³  

jm\n Fkv Un ( ]nF¨v Un hnZymÀ°n-\n) 

t^m¬. 9446176372,  Csa-bnÂ. shanisd82@gmail.com 

 

]n¶oSv Cu ]T\kw_Ôambn Fs´¦nepw tNmZy§tfm DXvIWvTItfm 

D­mhpIbpw Ft¶mSÃmsX aämsc¦nepambn kwkmcn¡m³ 

XmXv]cys¸SpIbpamsW¦nÂ Øm]\¯nse ss\XoI I½nän sa¼À sk{I«dn           

tUm. ame cma\mY\pambn _Ôs¸Smw t^m¬ 0471 þ2524234 CsabnÂ 

mala@sctimst.ac.in 

 

A`n-apJw \S-̄ p-¶-bm-fpsS t]cv 

A`n-apJw \S-̄ p-¶-bm-fpsS H¸v 
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k½X ]{Xw 

 

ImcyhnhcW]{X¯nÂ \ÂInbn«pÅ hnhc§Ä Rm³ hmbn¨p. ]T\¯nsâ 

kz`mhs¯¸änbpw Fsâ ]¦mfn¯s¯¸änbpw hniZoIcn¡pIbpw Fsâ FÃm 

tNmZy§Ä¡pw D¯cw \ÂIpIbpw sN¿vXp. Cu k½X]{Xw H¸nSp¶XneqsS 

,F¶nÂ\n¶pw F´mWv {]Xo£n¡p¶sX¶p Rm³ a\Ênem¡nsb¶pw Cu 

]T\¯nÂ ]s¦Sp¡m³ F\n¡v k½XamsW¶pw kqNn¸n¡pIbmWv. F\n¡v 

GXpkab¯pw ]n³amdmsa¶v F\n¡dnbmw. Bhiyap­mIpIbmsW¦nÂ Bsc 

_Ôs¸SWsa¶pw Fs¶ Adnbn¨n«p­v. 

 

A`napJ¯n\v Rm³ k½Xn¡p¶p. AsX ❏ 

H¸v ……………….. 

AsÃ¦nÂ 

Xm¦¡v ]s¦Sp¡m³ k½XansÃ¦nÂ, Xm¦Ä X¶ kab¯n\v \µn 

{]XnIcn¨bmfpsS t]cv…… 

taÂhnemkw……………………………………………………………. 

 

A`napJw \S¯p¶bmfpsS t]cv 

 

A`napJw \S¯p¶bmfpsS H¸v 

 
{]XnIcn¨bmfpsS GIIamb Xncn¨dnbÂ tImUv  

XnbXn   

Øew 
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A¨pXtat\m³ skâÀ t^mÀ slÂ¯v kb³kv ÌUokv,  

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcw, tIcfw 695011 

 
]T\ ioÀjIw: tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-̄ n-epÅ Bip-]-{Xn-bnse a-

kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶-Xnsâ LS-I-§-

sf ]än-bpÅ ]T\w    

 

]s¦Sp¡p¶hÀ¡pÅ ImcyhnhcW]{Xw þ  

 k¶² akvXn-jv¡m-LmX tcmKn-IÄ 

 

 

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcs¯, A¨pXtat\m³ skâÀ t^mÀ tlmÂ¯v kb³kv ÌUoknÂ 

tUmIvSÀ Hm^v ^ntemk^n¡v (]nF¨vUn) th­nbpÅ KthjWw \S¯p¶ jm\n 

Fkv Un F¶ Rm³ tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-¯n-epÅ Bip-]-{Xn-

bnse a-kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶-Xnsâ 

LS-I-§fpw acp¶v IrXy-ambn Ign-¡p-¶-Xn-\p {]tNm-Z-\hpw XS-Ê-§fpamb LS-I-§-sf 

]än-bpÅ ]T\w  F¶ hnj-b-̄ nÂ \S-¯p¶ Kth-j-W- ]-T-\-̄ nÂ Xm¦-fpsS ]¦m-

fn¯w A`yÀ°n-¡p-¶p.  akvXn-jv¡m-LmXw BhÀ¯n-¡p-¶Xn\pÅ km²yX hÀ²n-̧ n-

¡p-Itbm Ipd-bv¡p-Itbm sN¿p¶ hyXykvX LS-I-§-sf-̧ -än-bmWv Fsâ Kth-jWw.   

akvXn-jv¡m-LmXw h¶p F¶-Xn-\m-emWv Xm¦sf Cu ]T-\-¯n-\mbn kao-]n-¡p-¶-Xv. 

Xm¦Ä¡v akvXn-jv¡m-LmXw BhÀ¯n-¡mXncn-¡m³ Imc-W-amb LS-I-§-sf-s -́Ãm-

sa¶v Ad-n-bm³ F\n¡v XmXv]-cy-ap-­v. akvXn-jv¡m-LmXw AXn-Po-hn-̈ -h-cnÂ 

BhÀ¯-\-ap-­m-Ip-¶-Xns\ {]Xn-tcm-[n-¡m³ `mhn-bnse CS-s]-S-ep-I-fnÂv hnI-k\w 

D­m¡p¶-XnÂ F\n¡pw aäp-Å-hÀ¡pw amÀ¤ -ZÀi-I-am-Im³ Cu hnh-c-§Ä¡m-Ipw.   

Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡m³ Xm¦-fpsS 20-þ30 an\n«v kabw th­n-h-cpw. Xm¦Ä¡v 

A`n-ap-J-¯¯nÂ ]s¦-Sp-¡p-¶-Xn\v hnk-½-Xn-¡pItbm A`n-apJw \S-̄ p-¶-Xn-\n-S-

bnÂ GXp ka-b¯pw A`n-apJw \nÀ¯m-\m-h-iy-s¸-Smt\m  GsX-¦nepw tNmZy-

§Ä¡v D¯cw \ÂImXn-cn-¡mt\m kzmX-{´y-ap-­v. Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡p-¶-

Xp-sIm­v Xm¦Ä¡v t\cn«v t\«-§-sfm¶pw D­m-In-Ã, ]t£ Kth-j -W -]-T-\-¯nsâ 

^e-§-fpsS {]Nm-cWw  akvXn-jv¡m-LmXw AXn-Po-hn- -̈h-cnÂ AXnsâ BhÀ¯\w 

{]Xn-tcm-[n-¡m\pÅ CS-s]-S-ep-IÄ hnI-kn-̧ n-¡p-¶-Xn\v `mhn-bnÂ klm-b-I-am-Ipw.  

 

Xm¦Ä \ÂIp¶ hnh-c-§Ä IÀi-\-ambpw cl-ky-ambn kq£n-¡p-w Cu A`n-ap-J-

¯nsâ hni-Zmw -i-MvlÄ tcJ-s¸-Sp-̄ p-Ibpw Kth-j -W-¯n-\p-am-{X-ambn D]-tbm-Kn-¡p-
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Ibpw sN¿pw. Xm¦ -fpsS t]cv, aäv hyàn-hn-h-c-§Ä, kap-Zmbw F¶nh  ImWn-

¡msXbpÅ tcJtb hni-I-e-\-̄ n-\p-]-tbm-Kn-¡p.  Xm¦-fpambpÅ A`n-ap-J-¯nsâ 

i_vZ-te-J-\hpw tcJ-Ifpw  Rm³ (apJy Kth-j -I) kpc-£n-X-ambn kq£n¡pIbpw 

]S-\-¯n-\-h-km\w \in-̧ n-¡p-Ibpw sN¿pw.  

 

Cu]-T-\-¯nÂ ]s¦ -Sp-¡m³ Xm¦Ä k½-Xn-¡p¶p F¦nÂ Zb-hmbn {i²-tbmsS 

hmbn-̈ -tijw k½-X-]-{X-¯nÂ H¸n-Sp-I. ]T-\-¯nsâ GsX-¦nepw hi-s¯-̧ än  

Xm¦Ä¡v Fs -́¦nepw kwi-b-ap-s­-¦nÂ Zb-hmbn Xmsg -\ÂIp¶ taÂhn-em-k-

¯nepÅ -hsc _Ô-s¸-Sp-I. 

 

Fs¶ _Ô-s¸-Sm³  

jm\n Fkv Un ( ]nF¨v Un hnZymÀ°n-\n) 

t^m¬. 9446176372,  Csa-bnÂ. shanisd82@gmail.com 

 

]n¶oSv Cu ]T\kw_Ôambn Fs´¦nepw tNmZy§tfm DXvIWvTItfm 

D­mhpIbpw Ft¶mSÃmsX aämsc¦nepambn kwkmcn¡m³ 

XmXv]cys¸SpIbpamsW¦nÂ Øm]\¯nse ss\XoI I½nän sa¼À sk{I«dn           

tUm. ame cma\mY\pambn _Ôs¸Smw t^m¬ 0471 þ2524234 CsabnÂ 

mala@sctimst.ac.in 

 

A`n-apJw \S-̄ p-¶-bm-fpsS t]cv 

A`n-apJw \S-̄ p-¶-bm-fpsS H¸v 
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k½X ]{Xw 

 

ImcyhnhcW]{X¯nÂ \ÂInbn«pÅ hnhc§Ä Rm³ hmbn¨p. ]T\¯nsâ 

kz`mhs¯¸änbpw Fsâ ]¦mfn¯s¯¸änbpw hniZoIcn¡pIbpw Fsâ FÃm 

tNmZy§Ä¡pw D¯cw \ÂIpIbpw sN¿vXp. Cu k½X]{Xw H¸nSp¶XneqsS 

,F¶nÂ\n¶pw F´mWv {]Xo£n¡p¶sX¶p Rm³ a\Ênem¡nsb¶pw Cu 

]T\¯nÂ ]s¦Sp¡m³ F\n¡v k½XamsW¶pw kqNn¸n¡pIbmWv. F\n¡v 

GXpkab¯pw ]n³amdmsa¶v F\n¡dnbmw. Bhiyap­mIpIbmsW¦nÂ Bsc 

_Ôs¸SWsa¶pw Fs¶ Adnbn¨n«p­v. 

 

A`napJ¯n\v Rm³ k½Xn¡p¶p. AsX ❏ 

H¸v ……………….. 

AsÃ¦nÂ 

Xm¦¡v ]s¦Sp¡m³ k½XansÃ¦nÂ, Xm¦Ä X¶ kab¯n\v \µn 

{]XnIcn¨bmfpsS t]cv…… 

taÂhnemkw……………………………………………………………. 

 

A`napJw \S¯p¶bmfpsS t]cv 

 

A`napJw \S¯p¶bmfpsS H¸v 

 
{]XnIcn¨bmfpsS GIIamb Xncn¨dnbÂ tImUv  

XnbXn   

Øew 
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A¨pXtat\m³ skâÀ t^mÀ slÂ¯v kb³kv ÌUokv,  

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcw, tIcfw 695011 

 
]T\ ioÀjIw: tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-̄ n-epÅ Bip-]-{Xn-bnse a-

kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse acp¶v IrXy-ambn Ign-¡p-¶-Xn-\p {]tNm-Z-\hpw XS-

Ê-§fpamb LS-I-§-sf ]än-bpÅ ]T\w    

]s¦Sp¡p¶hÀ¡pÅ ImcyhnhcW]{Xw þ  

c­mwL«¯nse akvXn-jv¡m-LmX tcmKn-IÄ 

 

{ioNn{X Xncp\mÄ C³Ìnäyq«v t^mÀ saUn¡Â kb³kkv Bâv sSIvt\mfPn, 

Xncph\´]pcs¯, A¨pXtat\m³ skâÀ t^mÀ tlmÂ¯v kb³kv ÌUoknÂ 

tUmIvSÀ Hm^v ^ntemk^n¡v (]nF¨vUn) th­nbpÅ KthjWw \S¯p¶ jm\n 

Fkv Un F¶ Rm³ tIcf¯nÂ, Xncp-h-\-́ -]pcs¯ aq¶mw L«-¯n-epÅ Bip-]-{Xn-

bnse a-kvXn-jv¡m-LmXw AXn-Po-hn-̈ -hcnse acp¶v IrXy-ambn Ign-¡p-¶-Xn-\p {]tNm-Z-

\hpw XS-Ê-§fpamb LS-I-§-sf ]än-bpÅ ]T\w F¶ hnj-b-̄ nÂ \S-̄ p¶ Kth-j-

W- ]-T-\-̄ nÂ Xm¦-fpsS ]¦m-fn¯w A`yÀ°n-¡p-¶p.  .   

Xm¦Ä¡v akvXn-jv¡m-LmXw D­mhpIbpw BhÀ¯n-¡p-¶ A]mbw {]Xn-tcm-[n-¡m-

\mbn A]mb LS-I-§Ä \nb-{´n-¡m³ acp-¶p-IÄ \nÀt±-in-¡-s¸-Sp-Ibpw sNbvXn-

«p­v F¶-Xn-\m-emWv Xm¦sf Cu ]T-\-¯n-\mbn kao-]n-¡p-¶-Xv. Xm¦Ä F{X IrXy-

ambn acp-¶p-IÄ Ign-¡p-¶p-s­¶pw \nÀt±-in-X-amb acp¶v IrXy-ambn Ign-¡m³ 

klm-b-I-amb LS-I-§fpw acp-¶p-IÄ ]Xn-hmbn Ign-¡p-¶-Xn\v XS-Ê-am-Ip¶ LS-I-

§-sf-̧ -ddnbpw Adn-bm³ F\n¡v XmXv]-cy-ap-­v. akvXn-jv¡m-LmXw AXn-Po-hn-̈ -h-

cnÂ BhÀ¯-\-ap-­m-Ip-¶-Xns\ {]Xn-tcm-[n-¡m³ `mhn-bnse CS-s]-S-ep-I-fnÂ F v́ 

hnI-k\w D­m¡p¶-XnÂ F\n¡pw aäp-Å -hÀ¡pw amÀ¤ -ZÀi-I-am-Im³ Cu hnh-c-

§Ä¡m-Ipw.   

Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡m³ Xm¦-fpsS 25þ35 an\n«v kabw th­n-h-cpw. Xm¦Ä¡v 

A`n-ap-J-¯nÂ ]s¦-Sp-¡p-¶-XnÂ hnk-½-Xn-¡pItbm A`n-apJw \S-̄ p-¶-Xn-\n-S-bn-Â 

GXp ka-b¯pw A`n-apJw \nÀ¯m-\m-h-iy-s¸-Smt\m  GsX-¦nepw tNmZy-§Ä¡v 

D¯cw \ÂImXn-cn-¡mt\m kzmX-{´y-ap-­v. Cu A`n-ap-J-¯nÂ ]s¦-Sp-¡p-¶-Xp-

sIm­v Xm¦Ä¡v t\cn«v t\«-§-sfm¶pw D­m-In-Ã, ]t£ Kth-j -W-]-T-\-̄ nsâ ^e-

§fpw {]Nm-c-Whpw akvXn-jv¡m-LmXw AXn-Po-hn- -̈h-cnÂ AXnsâ BhÀ¯\w 

{]Xn-tcm-[n-¡m\pÅ CS-s]-S-ep-IÄ hnI-kn-̧ n-¡p-¶-Xn\v `mhn-bnÂ klm-b-I-am-Ipw.  

 

Xm¦Ä \ÂIp¶ hnh-c-§Ä IÀi-\-ambpw cl-ky-ambn kq£n-¡p-w Cu A`n-ap-J-

¯nsâ hni-Zmw -i-§Ä tcJ-s¸-Sp-̄ p-Ibpw Kth-j -W-¯n-\p-am-{X-ambn D]-tbm-Kn-¡p-
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Ibpw sN¿pw. Xm¦-fpsS t]cv, aäv hyàn-hn-h-c-§Ä, kap-Zmbw F¶nh  ImWn-

¡msXbpÅ tcJtb hni-I-e-\-̄ n-\p-]-tbm-Kn-¡p.  Xm¦-fpambpÅ A`n-ap-J-¯nsâ 

i_vZ-te-J-\hpw tcJ-Ifpw  Rm³ (apJy Kth-j -I) kpc-£n-X-ambn kq£n¡pIbpw 

]T-\-¯n-\-h-km\w \in-̧ n-¡p-Ibpw sN¿pw.  

 

Cu ]-T-\-¯nÂ ]s¦-Sp-¡m³ Xm¦Ä k½-Xn-¡p¶p F¦nÂ Zb-hmbn {i²-tbmsS 

hmbn-̈ -tijw k½-X-]-{X-¯nÂ H¸n-Sp-I. ]T-\-¯nsâ GsX-¦nepw hi-s¯-̧ än  

Xm¦Ä¡v Fs -́¦nepw kwi-b-ap-s­-¦nÂ Zb-hmbn Xmsg -\ÂIp¶ taÂhn-em-k-

¯nepÅ -hsc _Ô-s¸-Sp-I. 

 

Fs¶ _Ô-s¸-Sm³  

jm\n Fkv Un ( ]nF¨v Un hnZymÀ°n-\n) 

t^m¬. 9446176372,  Csa-bnÂ. shanisd82@gmail.com 

 

]n¶oSv Cu ]T\kw_Ôambn Fs´¦nepw tNmZy§tfm DXvIWvTItfm 

D­mhpIbpw Ft¶mSÃmsX aämsc¦nepambn kwkmcn¡m³ 

XmXv]cys¸SpIbpamsW¦nÂ Øm]\¯nse ss\XoI I½nän sa¼À sk{I«dn           

tUm. ame cma\mY\pambn _Ôs¸Smw t^m¬ 0471 þ2524234 CsabnÂ 

mala@sctimst.ac.in 

 

A`n-apJw \S-̄ p-¶-bm-fpsS t]cv 

A`n-apJw \S-̄ p-¶-bm-fpsS H¸v 
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k½X ]{Xw 

 

ImcyhnhcW]{X¯nÂ \ÂInbn«pÅ hnhc§Ä Rm³ hmbn¨p. ]T\¯nsâ 

kz`mhs¯¸änbpw Fsâ ]¦mfn¯s¯¸änbpw hniZoIcn¡pIbpw Fsâ FÃm 

tNmZy§Ä¡pw D¯cw \ÂIpIbpw sN¿vXp. Cu k½X]{Xw H¸nSp¶XneqsS 

,F¶nÂ\n¶pw F´mWv {]Xo£n¡p¶sX¶p Rm³ a\Ênem¡nsb¶pw Cu 

]T\¯nÂ ]s¦Sp¡m³ F\n¡v k½XamsW¶pw kqNn¸n¡pIbmWv. F\n¡v 

GXpkab¯pw ]n³amdmsa¶v F\n¡dnbmw. Bhiyap­mIpIbmsW¦nÂ Bsc 

_Ôs¸SWsa¶pw Fs¶ Adnbn¨n«p­v. 

 

A`napJ¯n\v Rm³ k½Xn¡p¶p. AsX ❏ 

H¸v ……………….. 

AsÃ¦nÂ 

Xm¦¡v ]s¦Sp¡m³ k½XansÃ¦nÂ, Xm¦Ä X¶ kab¯n\v \µn 

{]XnIcn¨bmfpsS t]cv…… 

taÂhnemkw……………………………………………………………. 

 

A`napJw \S¯p¶bmfpsS t]cv 

 

A`napJw \S¯p¶bmfpsS H¸v 

 
{]XnIcn¨bmfpsS GIIamb Xncn¨dnbÂ tImUv  

XnbXn   

Øew 
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Appendix - XII 

Guideline for planning discharge of stroke survivors for 

risk factor control 

Recurrent brain ischemia is associated increased morbidity and health care 

cost in stroke survivors. This discharge planning guideline is prepared to plan 

comprehensively while a stroke patient is being discharged from hospital so that all 

the risk factors are identified and corrective actions taken as appropriately based on 

evidence-based recommendations for the prevention of future strokes. This guideline 

is prepared based on the American Stroke Association Guideline for the Prevention 

of Stroke in Patients with Stroke and Transient Ischemic Attack. The discharge 

education module is prepared based on the secondary stroke prevention guideline by 

the American Stroke Association, ‘Reading Material for ASHA workers’; prepared 

and published jointly by the Ministry of Health and Family Welfare and National 

Rural health Mission and  ‘Reducing Risk of Non Communicable Diseases: 

Handbook for Counsellors’ prepared by the National Program for Prevention and 

Control of Cancer, Diabetes, Cardiovascular diseases and Stroke under the 

Directorate General of Health Services, Ministry of Health and Family welfare, 

Government of India. 

Recommendations 

All stroke and TIA patients must undergo a risk assessment for recurrent stroke and 

categorized accordingly by a physician trained in stroke care to initiate appropriate 

investigations and management strategies. Every patient should be evaluated 

promptly for modifiable risk factors within one week of onset. 

Basic investigations  

 Basic investigations include: CT brain preferably with CTA or brain MRI 

with MRA, carotid ultrasound, ECG, Echo cardiography, complete blood 

count, serum electrolytes, creatinine, fasting lipid profile, fasting glucose 

level, HbA1C, coagulation profile, liver function test. 
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 In selected patients, when basic investigations are inconclusive, Holter 

monitoring for 24-48 hours should be done, especially in suspected 

arrhythmia cases 

 In patients below 45 years of age without apparent cause, additional tests like 

serum VDRL, HIV and anti-phospholipid antibodies, protein C, S and anti-

thrombin III, antinuclear antibodies, anti-cardio lipid antibodies should be 

done. 

Risk Factors: 

Hypertension:  

 Initiate of blood pressure (BP) therapy is indicated for previously untreated 

patients with ischemic stroke or TIA who, after the first several days, have an 

established BP ≥140 mm Hg systolic or ≥90 mm Hg diastolic. 

 Resume of BP therapy is indicated for previously treated patients with known 

hypertension.  

 It is reasonable to achieve a systolic pressure <140 mm Hg and a diastolic 

pressure <90 mm Hg. 

 Advice on life style modifications like salt restriction (2.4g/day and 15g/day 

for greater BP reduction) weight reduction, consumption of a diet rich in 

fruits, vegetables, and low-fat dairy products, regular aerobic physical 

activity and limited alcohol consumption.  

Dyslipidaemia: 

 Initiate statin therapy to reduce LDL<100mg/dl 

 Advice life style modifications and dietary recommendations 

Disorders of Glucose Metabolism and DM: 

 After a TIA or ischemic stroke, all patients should probably be screened for 

DM with testing of fasting plasma glucose, HbA1c, or an oral glucose 

tolerance test. 

 Perform the A1C test at least two times a year in patients who are meeting 

treatment goals and who have stable glycaemic control. 
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 Perform the A1C test quarterly in patients whose therapy has changed or who 

are not meeting glycaemic goals 

 An A1C goal for adults of <7% (53 mmol/mol) is appropriate. On the basis 

of provider judgment and patient preference, achievement of lower A1C 

levels (such as <6.5%) may be acceptable if this can be achieved safely 

without significant hypoglycaemia or other adverse effects of treatment 

 See Pharmacologic Approaches to Glycaemic Treatment: Standards of 

Medical Care in Diabetes—2020 for more detailed information on 

pharmacologic approaches to type 1 diabetes management. 

 Advice life style modifications and dietary recommendations 

Obesity and metabolic syndrome: 

  All patients with TIA or stroke should be screened for obesity with 

measurement of body mass index 

 For patients who are screened and classified as having the metabolic 

syndrome, management should focus on counselling for lifestyle 

modification (diet, exercise, and weight loss) 

Physical inactivity: 

 For patients with ischemic stroke or TIA who are capable of engaging in 

physical activity, at least 3 to 4 sessions per week of moderate- to vigorous-

intensity aerobic physical exercise are reasonable to reduce stroke risk 

factors. Sessions should last an average of 40 minutes.  

 Moderate-intensity exercise is typically defined as sufficient to break a sweat 

or noticeably raise heart rate (Eg. walking briskly, using an exercise bicycle). 

Vigorous-intensity exercise includes activities such as jogging 

 Refer patients who are willing to increase physical activity to a 

comprehensive behavioural oriented program 

 For individuals with disability after ischemic stroke, supervision by a 

healthcare professional such as a physical therapist or cardiac rehabilitation 

professional, at least on initiation of an exercise regimen, may be considered  

Unhealthy diet: 
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 Conduct a nutritional assessment for patients with a history of ischemic 

stroke or TIA, looking for signs of overnutrition or undernutrition 

 Patients with a history of ischemic stroke or TIA and signs of undernutrition 

should be referred for individualized nutritional counselling 

 Recommend patients with a history of stroke or TIA reduce their sodium 

intake to less than ≈2.4 g/d. Further reduction to <1.5 g/d is also reasonable 

and is associated with even greater BP reduction 

 Counsel patients with a history of stroke or TIA to follow a Mediterranean-

type 

diet instead of a low-fat diet. The Mediterranean-type diet emphasizes 

vegetables, fruits, and whole grains and includes low-fat dairy products, 

poultry, fish, legumes, olive oil, and nuts. It limits intake of sweets and red 

meats 

Sleep apnoea: 

 A sleep study might be considered for patients with an ischemic stroke or 

TIA Treatment with continuous positive airway pressure might be considered 

for patients with sleep apnoea. 

Carotid disease, intracranial atherosclerotic disease, atrial Fibrillation, valvular heart 

disease, Coronary heart disease, structural heart diseases, hypercoagulable states, 

Homocysteinemia, sickle cell disease, pregnancy and breast feeding should be 

identified and appropriate secondary stroke prevention strategies are to be initiated 

as per standard guidelines. 

Haemorrhagic stroke   

 Mainstay of secondary prevention of intra cerebral haemorrhage (ICH) is 

control of hypertension. Those who had ICH, whether hypertensive or 

amyloid angiopathy or subarachnoid haemorrhage, the blood pressure should 

be controlled to the target level of 130-135/80-85 mmHg 

258



 

lxxii 
 

Appendix -XIII 

Check list for discharge planning and education for stroke survivors 

  

Name: 

Age: 

Sex: 

Type of stroke: 

Height: 

Weight: 

Investigations: CT/ CTA / brain MRI with MRA/ carotid ultrasound/ ECG/ Echo 

cardiography/ complete blood count/ serum electrolytes/ creatinine/ fasting lipid profile/ 

fasting glucose level/ HbA1C/ coagulation profile/ liver function test. 

Risk factors 

Risk Factor Yes/No Interventions 

planned  

Interventions 

done 

Remarks 

Hypertension      

Diabetes     

Dyslipidaemia     

Obesity and metabolic 

syndrome 

    

Physical inactivity     

Unhealthy diet     

Smoking     

Alcohol use     

Carotid disease      

Intracranial atherosclerotic 

disease  

    

Atrial Fibrillation      

Valvular heart disease      

Coronary heart disease     

Structural heart diseases     

Hypercoagulable states      
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Homocysteinemia     

Sickle cell disease      

Pregnancy      

Breast feeding     

Need of physiotherapy      

Feeding problems     

Need of speech therapy      

Need of occupational 

therapy 

    

Financial problems     

Patient/ care giver 

educated in 

 Yes No NA 

Cardiovascular risk factors    

Personal risk factors    

Stroke warning sign and symptoms    

Emergency stroke number    

Prescribed medication and adherence    

Physiotherapy    

Ryle’s tube feeding    

Diet    

Physical activity    

Follow up care    

Monitoring of risk factor control    
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Appendix – XIV 

 

Discharge education module for stroke survivors to 

prevent recurrent strokes- For use by health care  

providers 

 

Cardiovascular risk factors: Inform patients about their risk factors for stroke 

and stroke recurrence.  

Hypertension 

 Get B.P. checked at regular intervals 

 If suffering from high B.P. or any symptoms such as headache, chest 

discomfort or pain, take advise of doctors for regular treatment. 

 Don’t stop or change medicines on your own or advice of friends. 

 Avoid use of tobacco, alcohol, fried foods. 

 Reduce intake of salt (1.5g/day) and oily food. 

 Exercise regularly. 

 Increase intake of seasonal fruits and vegetables. 

 Avoid stress, practice meditation, yoga, spend quality time with children. 

 Control weight. 

Diabetes 

 Get Blood Sugar checked regularly and if high consult doctor and follow 

advise. Perform A1C test quarterly. Maintain HbA1C<7 and fasting sugar 

between 80-130 and post prandial sugar <180 

 Patients using insulin should have an examination of insulin injection sites on 

a routine basis 

 Self monitoring of blood sugar can be done to avoid hypoglycemia.  

 If you experience hypoglycaemia with blood glucose <70 mg/dL, glucose 

(15–20 g) is to be administered orally for a conscious individual or any form 
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of carbohydrate that contains glucose may be used. Fifteen minutes after 

treatment, if blood sugar shows continued hypoglycaemia, the treatment 

should be repeated. Once blood sugar returns to normal, the individual 

should consume a meal or snack to prevent recurrence of hypoglycaemia. 

 Don’t stop or change medication on your own or advice of friends. 

 Take advice of doctor for regular tests e.g. kidney function, eye 

check up etc. 

 Exercise regularly and control weight. 

 Avoid excess sugar, sweets, ice cream, chocolate, candies, fried foods e.g. 

poori, paratha, potatoes, sweet potatoes, fruits with high sugar e.g. grapes, 

mangoes, banana etc. 

 Avoid tobacco use, alcohol, junk food e.g. aerated drinks, pizzas, burgers, 

and other kinds of fast foods. 

 Cook food in minimum oil. 

 Increase intake of seasonal green leafy vegetables. 

Dyslipidaemia: 

 Maintain Total cholesterol<200mg/dl and low density lipoprotein<100mg/dl 

 Continue medicine as recommended 

 Initiate lifestyle modifications and dietary recommendations 

 Eat plenty of fruits and vegetables, whole grains and protein 

mostly from plants. Apples, grapes, strawberries, citrus fruits, 

oats, soya protein-contain soluble fibre. Include daily 20 to 35 

grams of fibre in diet 

 Reduce saturated fats. Saturated fats, found primarily in red 

meat and full-fat dairy products 

 Eliminate trans fats. Trans fats, sometimes listed on food labels 

as "partially hydrogenated vegetable oil," are often used in 

margarines and store-bought cookies, crackers and cakes. 

 Eat foods rich in omega-3 fatty acids. Omega-3 fatty acids don't 

affect LDL cholesterol. But they have other heart-healthy 

benefits, including reducing blood pressure. Foods with omega-3 
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fatty acids include salmon, mackerel, herring, walnuts and 

flaxseeds. 

 Add whey protein. Whey protein, which is found in dairy 

products,  

 Increase physical activity 

 Avoid smoking, limit alcohol use 

 

Risk of recurrence: 

One out of every four stroke, one is recurrent. Around 12 out of 100 stroke 

patients are getting recurrent stroke within one year. Medication adherence 

among stroke survivors is found to be decreasing from three months onwards 

and more than 50% of stroke survivors are not adherent to medications. 

Medication non adherence   is found to be associated with stroke recurrence. 

There is poor risk factor control among stroke survivors due to poor 

medication adherence and unhealthy life style. The discharge time of the 

index stroke is the ideal time to impart these information and patients will be 

more receptive. Medication adherence, life style modification and risk factor 

control are essential to prevent recurrent strokes.  

 

Stroke warning signs and symptoms: 

 Stroke is a brain attack. 

 It is an emergency. 

  It is due to disruption of blood supply to an area of brain. Blood 

supply may be stopped due to a blood clot/break in blood vessel.  

263



 

 
 

 

 

Emergency stroke number: 0471 2524333 

Contact stroke emergency number of SCTIMST if you experience any 

warning symptoms of stroke: 0471 2524 333 and contact stroke office for 

clearing any other doubts 0471 2524363 

Prescribed medications:  

Explain the prescribed medications of the patient, action and common side 

effects 

Medication adherence:  

 Do not stop medication without doctor’s advice 

 Never skip medications 

 Ask family members to remind if you experience forgetfulness 

 Keep a routine for medication intake 

 Couple it with other activity which you regularly do without fail 

 Buy medicine for one month 

 Use a pill box to keep medicine separately for each time of day for a whole 

week if you experience difficulty in taking medication as per prescription 

 Communicate with the doctor if you experience any side effects of 

medication 

 Regularly monitor for risk factor control 
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 Contact nearby PHC for available free medications 

 

Physical activity: 

 Make daily exercise a routine. 

 Exercise for a minimum period of 30 min. daily, which can be split into 

intervals. 

 Form a habit of using stairs. 

 Include exercise in your routine work, develop a habit of walking e.g. to 

school, 

market, friend’s house, workplace etc. 

 Examples of simple and comfortable exercises are walking, cycling, jogging, 

swimming, dancing, playing games/sports, yoga, gardening and household 

chores-washing, mopping etc. 

Healthy diet 

 Wash vegetables & fruits properly before cooking. 

 Develop the habit of taking meals at regular intervals. 

 Avoid overeating. 

 Use boiling, steaming, grilling etc. as methods of cooking. 

 Increase of locally available seasonal fruits and green leafy vegetables in the 

diet. Add around 300-400gms of vegetable and one medium sized fruit per 

day in your diet. 

 Avoid fried foods, restrict intake of ghee, oils. 

 Reduce salt and sugar intake. 

 Avoid intake of aerated drinks (cola), fast/processed food (Chips, burger, 

samosa) 

 Increase intake of milk, butter milk, Lassi, coconut water etc. 
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Smoking: 

Tobacco kills 8-9 lakh people every year in India. Tobacco smoke contains 

over 4000 harmful and poisonous chemicals. Use of tobacco products leads 

to diseases of the heart, lungs, cancer, blindness, etc. Use of gutka, khaini 

and other chewing forms of tobacco leads to cancer of mouth, food pipe and 

stomach. Use of tobacco by pregnant women leads to low birth weight of 

babies and still birth. Persons exposed to Second Hand Smoke (SHS Smoke 

from other person’s cigarette/bidis) suffer from cancer and diseases of lungs. 

Young children in the family of smokers are prone to develop respiratory 

diseases and diseases of ear. Quitting is possible. Consult the doctor or 

nearest Health facility 

TIPS TO QUIT TOBACCO 

 Decide a DATE to QUIT 

 Be confident and strong 

 REMOVE all Tobacco products around you (home, office 

etc.) 

 Drink lot of water 
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 Take HELP from a doctor or a Tobacco Cessation Clinic 

Alcohol use: 

Alcohol use is associated with diseases of heart, liver, kidney, brain, cancers 

etc. Alcohol has socio economic effects also, leading to problems in the 

family, compromising of essential goods/items. Alcohol is not accepted in 

general by family members whose needs are compromised, e.g. children, 

wife, parents. Predisposes to fights, accidents, depression. 

Obesity:  

Communicate the risk of obesity. A sudden return to normal body weight 

may be difficult. A 10% weight loss can be an initial realistic goal. Changing 

eating habits is challenging. 

 Change the meal composition ((with more vegetables, fruits and fibres). 

 Daily intake should be roughly divided into: One quarter of fruits; One 

quarter of vegetables; One quarter of carbohydrates; and One quarter 

consisting of: milk and dairy, meat, fish and alternatives, fats and sugary 

food (smallest portion). 

 Three meals and three snacks, with an emphasis on healthy snack choices. 

 Start with two or three specific changes e.g.: Fruit instead of sweets; mustard 

oil or sunflower oil instead of butter, palm oil. 

 Limit fatty meat, dairy fat and cooking oil (less than two tablespoons per 

day). 

 Replace other meat with chicken (without skin). 

 Reduce the serving or portion size. 

 Encourage different eating patterns (e.g. slowing the rate of eating and 

limiting the time and place of eating). 
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Follow up care 

Review in stroke clinic as per the instructions by the doctor and appointments. Do 

blood investigations as per instruction. Visit nearby physician every month to check 

the blood pressure, blood sugar, cholesterol level and weight as appropriately. 

Monitoring of risk factor control 

Blood sugar, blood pressure and cholesterol values are to be checked and to see 

whether it is in normal limits or not. If it is not controlled consult physician and get 

advice.  

Ryles tube feeding: 

 Demonstrate tube feeding 

 Teach preparation of feeds  

 Give a sample menu 

 Review as per instructed for swallow screening 

Physiotherapy:  
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Continue home physiotherapy. Include specific instructions for home 

exercise program, instructions about safety measures, possible complications 

and their prevention strategies, patients’ special needs (artificial airway care, 

pressure sores, and altered sensorium), home modification and use of 

orthotics and adaptive devices if any. 

Specific instructions for patients on Vit K antagonists 

 If the patient is receiving Warfarin or similar drugs check your INR every 

month.  

 For patients with mechanical aortic/mitral valve with history of ischemic 

stroke/TIA prior to its insertion, target INR of 2.5 and 3.0 respectively. If it is 

for DVT treatment or  nonvalvular atrial fibrillation, achieve a target INR of 

2.0-3.0. 

 If the patient is receiving Vitamin K antagonists like warfarin, keep vitamin 

K intake in the diet steady. Vitamin K is required to help the blood to clot. If 

the level of Vit K vary in the diet too much, it will require repeated dose 

adjustment of blood thinner.   

 People who take blood thinner can eat a normal diet. But it is important to 

make sure you get approximately the same amount of vitamin K each day.  

 The best way to ensure a proper dosage of the nutrient is through a balanced, 

healthy diet that includes foods with almost equal amount of vitamin K at 

each meal. Sudden increase or decrease in foods rich in vitamin K should be 

avoided. The common food sources of Vitamin K are given in the below 

table. 

 Restrict green leafy vegetables such as spinach, mustard leaves, coriander 

leaves, pudina, cauliflower, cabbage, tomato and egg yolk. Avoid Mustard 

oil and soyabean oil.  

 Stop smoking and avoid alcohol and maintain ideal body weight. 
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Avoid Stress 
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 ]£mLmX tcmKnIfnÂ tcmKmhÀ¯\w D­mImXncn¡p¶Xn\pw  
PohnXssien {IaoIcn¡p¶Xn\papÅ amÀ¤\nÀt±i§Ä 

 
IrXyamb acp¶pIfpsS D]tbmKw PohnXssien {IaoIcWw F¶nhbneqsS ]£mLmX BhÀ¯\w Hcp 
]cn[nhsc XSbm³ Ignbpw. AXn\mbn Xmsg]cbp¶ Imcy§Ä IrXyambn ]ment¡­XmWv 

PohnXssieotcmK§fpsS \nb{´Ww 

càmXnk½À±w 

• IrXramb CSthfIfnÂ càk½À±w ]cntim[n¡pI, càk½À±w 140/90þ\p Xmsg \nÀ¯pI 

• XethZ\tbm s\©pthZ\tbm A\p`hs¸«mÂ tUmIvSdpsS D]tZiw tXSn IrXyambn acp¶pIÄ 
Ign¡pI 

• acp¶pIÄ apS¡pItbm kz´ XmXv]cy {]Imcw \nÀ¯pItbm sN¿mXncn¡pI 

• aZy]m\w, ]pIbnebpsS D]tbmKw F¶nh \nÀ¯pI 

• Hcp Znhkw  GItZiw 1.5 {KmanÂ IqSpXÂ D¸nsâ D]tbmKw ]mSnÃ 

• IrXyambn hybmaw sN¿pI 

• ]¨¡dnbpw ^ehÀ¤§fpw [mcmfw D]tbmKn¡pI, F®bpsS D]tbmKw Ipdbv¡pI 

• `mcw Ipdbv¡pI 

• A\mhiyamb ]ncnapdp¡w Hgnhm¡pI 

{]talw 

• IrXyamb CSthfIfnÂ ]©kmcbpsS Afhv ]cntim[n¡pI,  Blmc¯n\p ap¼pÅ ]©kmcbpsS 

Afhv 80-þ130 anÃn{Kmw/dl, Blmc¯n\p tijapffXv 180\p Xmsgbpw ss¥t¡mknteäUv 
lotamt¥m_n³ 7\p Xmsgbpw \ne\nÀ¯pI 

• acp¶v IrXyambn Ign¡pI 

• IrXyambn hybmaw sN¿pI 

• A\ptbmPyamb `mcw \ne\nÀ¯pI 

• F®¸elmc§Ä, a[pc]ZmÀ°§Ä, Ing§phÀ¤§Ä, a[pcapÅ ]ghÀ¤§Ä F¶nh Hgnhm¡pI 

• aZy]m\w, ]pIbnebpsS D]tbmKw a[pc ]m\ob§Ä F¶nh Hgnhm¡pI 

• {]mtZioIambn e`yambn«pÅ ]¨¡dnIfpw Ce¡dnIfpw [mcmfambn D]tbmKn¡pI 

UnÉn]nUnanb 

• cà¯nse sImgp¸nsâ Afhv 200\p Xmsgbpw, LDLsâ Afhv 100\p Xmsgbpw \ne\nÀ¯pI 

• \nÀt±in¡s¸« {]Imcw acp¶v IrXyambn Ign¡pI 

• PohnXssieoamä§Ä th­Xpt]mse ]men¡pI 

• ]¨¡dnIfpw ]ghÀ¤§fpw [m\y§fpw [mcmfambn Ign¡pI 

• \mcpIÄ AS§nb Blmcw Ign¡pI. DZm: Hmd©v, tkmbm_o³, HmSvkv 

• sImgp¸S§nb Cd¨n F® F¶nhbpsS D]tbmKw Ipdbv¡pI 

• ]mS\o¡nb ]mÂ, sXmenIfª tImgn Cd¨n, ao³ F¶nh Blmc¯nÂ DÄs¸Sp¯pI 

• hymbmaw sN¿pI, aZy]m\hpw ]pIbnebpsS D]tbmKhpw \nÀ¯pI 
]£mLmX e£W§Ä 

• ]£mLmX BhÀ¯\¯nsâ e£W§Ä 

• Np­v tImSÂ, ssI XfÀ¨, \m¡p Ipg¨nÂ F¶nh 
A\p`hs¸«mÂ DS\Sn NnInÕ tXSpI. 

{io Nn{Xbnse kvt{Sm¡v FaÀP³kn \¼À-: 0471- þ 2524333 
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acp¶pIfpsS IrXyamb D]tbmKw 

• tUmIvSdpsS \nÀt±i{]Imcapff FÃm acp¶pIfpw apS§msX Ign¡pI 

• Znhkhpw IrXyamb kab§fnÂ acp¶v Ign¡pI, Øncambn sN¿p¶ Imcy§fpambn 
_Ôs¸Sp¯p¶Xphgn adhn Hgnhm¡mw 

• IrXyamb CSthfIfnÂ sshZy]cntim[\ \S¯n, ]mÀiz^e§Ä, tcmK \nb{´Ww, acp¶nsâ 
BhiyIX F¶nh ]cntim[n¡pI 

 
kaoIrXmlmcw 

• IrXyamb CSthfIfnÂ `£Ww Ign¡pI 

• F® D]tbmKn¡m¯ ]mNIcoXnIÄ Ahew_n¡pI 

• Hcp Znhkw 300þ400{Kmw ]¨¡dn Blmc¯nÂ 
DÄs¸Sp¯pI 

• CS¯cw hep¸apÅ Ht¶m ct­m ]ghÀ¤§Â 
Znhkhpw D]tbmKn¡pI 

• hdp¯h, F®, s\¿v, ]©kmc, aäp ]m\ob§Ä, 
P¦v ^pUv F¶nh D]tbmKn¡mXncn¡pI 

• ]mS\o¡nb ]mÂ, sXmenIfª tImgn Cd¨n, ]bÀ, 
]cn¸v F¶nh Blmc¯nÂ DÄs¸Sp¯pI 

• ]pIhen, aZy]m\w Hgnhm¡pI 

  

  

 

 

hymbmaw 

• Znhkhpw IrXy kab§fnÂ  hymbmaw sN¿m\mbn amän 
hbv¡pI 

• Znhkhpw 30 an\näv CXn\mbn amän hbv¡pI 

• bm{XIÄ þ \S¶p t]mIm³ ]äp¶ kmlNcy§Ä ]camh[n 
{]tbmP\s¸Sp¯pI 

• \S¯w, ssk¢nwKv, \o´Â, \r¯w, tbmK, ho«ptPmenIÄ 
IfnIÄ F¶nh hymbmaambn sN¿mhp¶XmWv 

 
s]m®¯Sn 

• Blmc¯nÂ \menÂ Hcp`mKw ]¨¡dnIfpw, \menÂ H¶v 
amwkyw AS§nbhbpw DÄs¸Sp¯pI 

• Blmc¯nsâ Afhv Ipdbv¡pI 

• Ht¶m ct­m amä§Ä Hcp XhW ]co£n¡pI. DZm: 
sh®bv¡p ]Icw kkyF®. 

• kmhImiw Nh¨c¨v Ign¡pI 

• aq¶p t\cw Blmcw, c­pt\cw BtcmKyIcamb eLp 
`£Ww F¶ {Iaw XpS§pI.  

XpSÀNnInÕ 

• IrXyamb CSthfIfnÂ sshZy]cntim[\ \S¯n tcmKmhØbpsS \nb{´Ww a\Ênem¡pI 
càw I«]nSn¡mXncn¡m\pÅ acp¶v Ign¡p¶hcpsS {]tXyI {i²bv¡ v 

• hmÀ^mcn³ KpfnI Ign¡pt¼mÄ INR amk¯nÂ Hcp XhW ]cntim[n¡pI 

• tUmIvSÀ \nÀt±in¨ AfhnÂ \ne\nÀ¯pI. th­nh¶mÂ tUmIvSdpsS \nÀt±im\pkcWw acp¶v 
{IaoIcn¡pI 

• hnäman³ K AS§nb Blmc¯nsâ Bfhv Znhkhpw GItZiw IrXyambncn¡m³ {i²n¡Ww 

• aZy]m\w, ]pIhen, AanX h®w Ch  Hgnhm¡pI 
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