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Abstract 

 
Background and purpose: Stroke is the second leading cause of death worldwide and those who 

survive are often left with long-term impairments. Little is known about survival rate and the impact on 

life for individuals after first stroke in Iceland. The aim of this cross-sectional study was to describe the 

10-year outcome of how first stroke has impacted life of adults in Iceland. This is the first long-term 

follow-up study reported in Iceland. 

Methods: The research data for this study is built on a first-time stroke incidence study that was 

conducted in Iceland. Participants from that study were re-identified using the Icelandic medical record 

system. We identified 96 survivors and sent them a questionnaire that included the Icelandic version of 

the Stroke Impact Scale 3.0. The questionnaire also included questions on socio-demographics.  

Results: Overall, 55 individuals responded (57% response rate). The sample had similar characteristics 

as the incidence study. The mean age was 73.1 years and the majority lived in the Capital Area. Median 

scores from the SIS were fairly high. There was no difference between SIS scores and gender or 

residence. There was an age difference in most SIS domain scores; younger groups had higher median 

scores than older groups.  

Conclusion: In general, Health related qualities of life (HRQoL) among stroke survivors in Iceland is 

good 10 years after first stroke. Older individuals reported poorer HRQoL than younger people.   
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Ágrip 

Bakgrunnur: Heilaslag er önnur algengasta dánarorsök í heiminum og þeir sem lifa af þurfa oft að lifa 

með langtímaskerðingar. Lítið er vitað um dánartíðni og áhrif á líf einstaklingsins eftir fyrsta heilaslag á 

Íslandi. Þessi þversniðsrannsókn hafði þann tilgang að lýsa áhrifum heilaslags á líf íslendinga 10 árum 

eftir fyrsta heilaslag. Þetta er fyrsta langtíma eftirfylgnisrannsókn sem gerð hefur verið á Íslandi.  

Aðferðir: Við byggjum þessa rannsókn á annarri íslenskri rannsókn sem skoðaði tíðni fyrsta heilaslags. 

Við bárum kennsl á þátttakendur úr tíðnirannsókninni í gegnum Sögukerfi LSH. Eftirlifandi voru 96 og 

fengu þeir sendan spurningalista sem innihélt íslensku útgáfuna af Stroke Impact Scale 3.0 (SIS).  

Niðurstöður: Rannsóknin var með 57% svarhlutfall (55 þátttakendur). Þátttakendur höfðu svipaða 

eiginleika og í tíðnirannsókninni. Meðalaldur þeirra var 73.1 ár og flestir bjuggu á höfuðborgarsvæðinu. 

Miðgildi fyrir SIS voru tiltölulega há. Það var enginn kynja- eða búsetumunur á niðurstöðum úr SIS. Það 

var aldursmunur á niðurstöðum í flestum hlutum SIS; yngri einstaklingar fengu hærri niðurstöður en þeir 

eldri.  

Ályktun: Heilsutengd lífsgæði á meðal þeirra sem lifa af heilaslag eru góð 10 árum eftir fyrsta slag. Eldri 

einstaklingar meta þó lélegri lífsgæði en yngri einstaklingar.  
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1 Introduction 

The aim of this descriptive study is to estimate the 10-year outcomes of stroke across multiple domains, 

The study included individuals who had their first stroke in Iceland. This will be done by answering the 

following research question:  

1. What are the characteristics of stroke survivors 10 year after their first stroke? 

2. What is the impact of first stroke on a health and various life domains? 

The overall purpose of this study is to generate knowledge on how to further reduce the burden of stroke. 

A few long-term follow-up studies of stroke patients have been reported in other countries. To our 

knowledge, this kind of study has not been conducted in Iceland before. The studies in other countries 

may not be comparable to Iceland because healthcare systems and conditions may vary between 

countries. Another factor to consider is the country’s small population, as Iceland is an island in the 

North Atlantic and has only around 350 thousand inhabitants (Hagstofa Íslands, 2018). Results from 

studies in countries with larger populations could potentially not always be translated to countries with 

fewer inhabitants.  

 Little is known about survival rate and the impact on life for individuals after first stroke in Iceland. 

Therefore, it is important to determine and describe these factors for those who are still alive. The results 

of this study could identify the main problems and impairments that stroke survivors in Iceland deal with 

many years later, along with other factors that negatively affect their lives. The findings will benefit the 

Icelandic community by reporting and raising awareness about long-term living conditions and problems 

of stroke survivors in Iceland. Furthermore, this study may form the basis for future studies that will 

further explore specific aspects of long-term outcomes after stroke.  

 When we improve our understanding of the problems stroke survivors have, we will have a 

better idea of what actions can be taken to minimize these problems. Our findings could provide an 

insight into the long-term effects of stroke and inform the design of care and community services 

(support, transport, etc.) for stroke survivors. The results of this study could provide both a prognosis 

and an overall idea for the individual, family and healthcare workers of what may be expected in regard 

to life expectancy, impact and quality of life many years after first stroke in Iceland. It is important for 

clinicians to provide accurate evidence-based information in order to enable better understanding on 

how to cope and live with stroke.  

 We have built our research on data from an Icelandic study that identified the incidence of first 

stroke in Iceland (Agust Hilmarsson, Olafur Kjartansson, & Elias Olafsson, 2013). The study reported 

343 individuals, aged 18 years, who suffered a stroke between October 2007 and September 2008. 

Our goal was to identify all the individuals from this study that were admitted to Landspítali University 

Hospital (LSH) and determine the impact the first stroke has had on their lives. Because the mean age 

of those cases was around 70 years, we can hypothesize that many have died. 
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2 Background 

2.1 Stroke 

2.1.1 General 

Stroke (cerebrovascular disease) is a serious condition that affects millions of people and is the second 

leading cause of death worldwide (Mathers, Boerma, & Ma Fat, 2009). The consequences of stroke can 

be complex and severe and often lead to long-term disabilities and impairments in the years that follow 

(Hankey, 2017). The impairments can have a large impact on the quality of a stroke survivor’s life (Feigin 

et al., 2014). In addition, survivors of first stroke are under a great risk of recurrent strokes and admission 

to an institution (Edwards, Kapral, Fang, & Swartz, 2017). 

2.1.2 Definition of stroke 

World Health Organization (WHO) define stroke as “rapidly developing clinical signs of focal (at times, 

global) disturbances of cerebral function, lasting more than 24 hours or leading to death with no apparent 

cause other than that of vascular origin” (WHO Monica Project Principal Investigators, 1988). The 

definition was updated by the American Heart Association/American Stroke Association in 2013 to “An 

acute episode of focal dysfunction of the brain, retina, or spinal cord lasting longer than 24 hours, or of 

any duration if imaging (CT or MRI) or autopsy show focal infarction or haemorrhage relevant to the 

symptoms” (Sacco et al., 2013). Stroke can be divided into two subcategories: ischemic stroke and 

haemorrhagic stroke (Boehme, Esenwa, & Elkind, 2017). The majority of strokes (about 80%) are 

ischemic (Boehme et al., 2017). 

2.1.3 Symptoms of stroke 

Symptoms of stroke can be numerous and diverse, but the typical symptoms include sudden unilateral 

weakness, numbness or visual loss, altered speech, ataxia and non-orthostatic vertigo (Hankey, 2017). 

Following a stroke, patients will need assessment for the severity of their neurological deficits and 

requirements for rehabilitation (Hankey, 2017). Stroke rehabilitation is a process that aims to enable a 

person with impairment to reach their optimal physical, cognitive, emotional, communication, social and 

functional activity level (Hankey, 2017). Physical rehabilitation is important for the individual to improve 

functional recovery, including functional task training, active and passive musculoskeletal intervention, 

assistive devices etc. (Hankey, 2017). Knowledge of stroke symptoms, diagnosis and treatment has 

dramatically increased in the past decades, with more studies being published. 

 

2.2 Risk factors of stroke 

The symptoms and consequences of stroke are diverse. Therefore, it is complicated to identify the main 

risk factors (Boehme et al., 2017). Stroke risk factors are numerous and can be divided into two 

categories: non-modifiable and modifiable risk factors. The understanding of risk factors and stroke 

prevention has grown immensely in the past years. 



3 

2.2.1 Non-modifiable risk factors 

Non-modifiable risk factors include age, sex, race and genetics (Boehme et al., 2017). The incidence of 

stroke increases with age, especially after the age of 55 (Boehme et al., 2017). Overall, stroke is more 

common in women than men, most likely due to the fact that women have a longer lifespan (Boehme et 

al., 2017). African-Americans and Hispanic individuals have also shown to have a higher risk of stroke 

incidence when compared with Caucasians. Additionally, genetic factors like family and parental history 

have been shown to increase the risk of stroke.  

2.2.2 Modifiable risk factors 

It is important to identify modifiable risk factors of stroke to be able to reduce the incidence and burden 

of stroke (Boehme et al., 2017). These factors are important because intervention strategies can be 

aimed at reducing them. 

 Critical factors like hypertension and diabetes have been linked to an increased risk of stroke 

(Boehme et al., 2017). Hypertension is considered to be the most important modifiable risk factor for 

stroke (Boehme et al., 2017). The relationship between high blood pressure and stroke risk is clear. 

Diabetes has been shown to double the risk for stroke (Boehme et al., 2017). About 20% of deaths in 

diabetics are stroke-related (Boehme et al., 2017). For the last few decades, the rate of type II diabetes 

has increased in Iceland following an increase in weight of the population (Andersen et al., 2017). From 

1981 to 2006, the rate of type II diabetes has doubled from 1.7% to 3.6% of the population (Andersen 

et al., 2017).  

 Another major modifiable risk factor is atrial fibrillation (AF) and atrial cardiopathy (Boehme et 

al., 2017). The Icelandic study by Agust Hilmarsson et al. (2013) found AF to be a major risk factor for 

stroke and of the cases they identified, about 18% had been diagnosed with AF. Dyslipidemia has also 

shown a relationship with stroke, with elevated levels of total cholesterol showing an increased risk of 

ischemic stroke (Boehme et al., 2017). Furthermore, unhealthy lifestyle choices have been linked to 

increased risk of stroke, with physical inactivity being a significant factor (Boehme et al., 2017). Hence, 

those who are physically inactive have a higher risk of developing high blood pressure, diabetes and 

excess body weight. Obesity has been linked to an increased risk of stroke, although the relationship 

remains debatable (Boehme et al., 2017). In addition, poor lifestyle behaviours such as alcohol 

consumption, substance abuse and smoking have all been linked to increased risk of suffering a stroke 

(Boehme et al., 2017). 

 The INTERSTROKE study by O'Donnell et al. (2010) demonstrated that 10 risk factors alone 

accounted for 88% of all strokes. Among these factors were hypertension, smoking, alcohol 

consumption, weight and diabetes (O'Donnell et al., 2010). There were also two factors that have not 

been mentioned in this thesis before: psychosocial stress and depression (O'Donnell et al., 2010). These 

results showed that targeted interventions should be applied to reduce these modifiable factors 

(O'Donnell et al., 2010).  
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2.3 Incidence of stroke 

2.3.1 Global incidence 

Globally, approximately 16.9 million people suffer a stroke each year, according to current 

epidemiological data (Bejot, Daubail, & Giroud, 2016). The global incidence is 258/100,000/year (Bejot 

et al., 2016). A notable gender difference has been reported, since the age-adjusted incidence of stroke 

is 1.5 times higher in men than women (Bejot et al., 2016). Additionally, there are some differences 

between high- and low-income countries, with the incidence rate seemingly higher in low-income 

countries (Bejot et al., 2016). An epidemiological transition has taken place, with an increased incidence 

rate in middle- to low-income countries and a decrease in high-income countries, mostly because of 

primary preventions (Bejot et al., 2016). Another reason for the decrease in incidence rate may 

potentially be that high-income countries have better access to quality healthcare (Bejot et al., 2016).  

2.3.2 Mortality rate and survival incidence 

There are 5.9 million stroke-related deaths worldwide every year (Bejot et al., 2016). However, the 

number of people who survive a stroke has increased dramatically. Between the years 1990 and 2010 

the number almost doubled, and has now reached 33 million people (Bejot et al., 2016). Without 

intervention, epidemiological projections predict that this number will rise to 77 million by the year 2030 

(Strong, Mathers, & Bonita, 2007). By the same year, the global stroke-related deaths are expected to 

increase to 7 million (Strong et al., 2007). Some epidemiological data has been reported on the risk of 

recurrent strokes. After a first-ever stroke, the one-month risk is about 1-4% and the one-year risk is 7-

13%, while 10 years later the risk rises to almost 40% (Bejot et al., 2016).  

2.3.3 Incidence of stroke in Iceland 

One study has been reported in Iceland on the incidence of stroke. Agust Hilmarsson et al. (2013) 

concluded that the incidence rate of stroke in Iceland is similar to other Western countries. The incidence 

was 144 per 100,000 adults over 18 years old and about half of the individuals were men (Agust 

Hilmarsson et al., 2013). The mean age was over 70 years (Agust Hilmarsson et al., 2013). Because of 

the high age of those in the sample, we hypothesize that the mortality rate will be high. It should be 

noted that the average life expectancy in Iceland is one of the highest in Europe (Hagstofa Íslands, 

2017). In 2016, the average life expectancy was 80.7 years for men and 83.7 years for women (Hagstofa 

Íslands, 2017).  

2.4 Burden of stroke 

2.4.1 Global burden 

Recent evidence by Feigin et al. (2014) demonstrated that the global and regional burden of stroke is 

significant and increasing. The systematic review concluded that in the past two decades there has been 

a notable increase in the incidence of stroke, concomitant with people surviving stroke and disability-

adjusted life-years (DALYs) lost rates (Feigin et al., 2014). This increase was most notable in people 

aged 75 years and older, most likely due to the ageing population (Feigin et al., 2014). Furthermore, in 

2010, stroke was estimated to be the third most common cause of DALYs worldwide. If the rates of 
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stroke incidences, stroke survivors and DALYs lost keep increasing, the problem will only grow larger in 

the years to come, especially in low-income and middle-income countries (Feigin et al., 2014). Stroke is 

therefore not only considered a global issue, but also a significant economic burden for the healthcare 

systems around the world (Feigin et al., 2014). A larger number of people are reaching old age when 

the risk of having a stroke is the highest. With improvements in health sciences and the healthcare 

systems, more people are surviving strokes and living with the long-term consequences (Crichton, Bray, 

McKevitt, Rudd, & Wolfe, 2016). Stroke therefore has multiple impacts on individuals, families and 

society by being a cause of long-term chronic illness. 

2.4.2 Financial burden 

The financial cost of stroke is significant. The annual societal cost of stroke has been estimated in the 

UK in a study by Saka, McGuire, and Wolfe (2009). They estimated the cost of stroke care to be around 

£9 billion a year. Included in these calculations were costs of informal care of stroke patients and drug 

costs, along with lost income and productivity loss due to mortality or morbidity (Saka et al., 2009). 

Those who care for stroke survivors are most often unpaid caregivers such as family members (Lutz, 

Young, Cox, Martz, & Creasy, 2011). In the United States in 2009, over 65.7 million unpaid caregivers 

provided an average of 20 hours per week of care with an estimated market value of $375 billion (Lutz 

et al., 2011). 

2.4.3 Social and personal consequences 

Stroke has an extremely large impact on a personal level. After suffering a stroke, the individual will 

typically experience physical or cognitive impairments that may require some level of assistance on 

activities of daily life. Additionally, increased dependence on others may reduce the individual’s 

participation in the community. Cognitive impairments after stroke may include emotion, memory, 

thinking and communication (Lai, Studenski, Duncan, & Perera, 2002). A limited amount of data and 

information is available for characterizing the large group of people who have recovered after a stroke. 

 A systematic review has been reported on the social consequences of stroke for elderly working 

adults (Daniel, Wolfe, Busch, & McKevitt, 2009). Many social issues can arise during the time following 

a stroke. Many of the studies reviewed reported problems regarding family life, such as marital problems, 

divorce, deterioration of sexual relationships and difficulties with child care. Some of the studies reported 

negative effects on financial status and a decrease in social activities (Daniel et al., 2009). Many studies 

looked at post- stroke employment status but they had diverse methods and reported a variety of 

different outcomes. However, the mean proportion rate across studies for those returning to work was 

44%. An important factor that predicted return to work was the severity of the stroke (Daniel et al., 2009).   

 Stroke affects the patient's family as well (Lutz et al., 2011). Stroke patients and their family 

caregivers face enormous challenges during the stroke rehabilitation phase (from acute care to 

discharge home) (Lutz et al., 2011). A US-based study by Lutz et al. (2011) found that caregivers go 

through a shock and are often underprepared for their new responsibilities, as well as not having a good 

understanding of their role (Lutz et al., 2011). They report that caregivers have inadequate time to deal 

with grief while adjusting to the situation (e.g. arranging home modifications, etc.).  
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2.5 Long-term outcomes of stroke survivors 

A long-term study on morbidity and mortality was carried out on a UK population. The results of this 

study showed that 47% of the patients with stroke died within 5 years of the event and a third of them 

are left disabled (Luengo-Fernandez et al., 2013). Another UK-based study with a large population 

sample reported a follow-up of stroke patients of up to 15 years (Crichton et al., 2016). The results 

showed that one in five people lived at least 15 years after a stroke and that most of the survivors were 

affected by poor functional, cognitive and psychological outcomes. About 10-15 years after stroke, an 

average of 25% were moderately to severely disabled, 21% were inactive, 22% had cognitive 

impairments and about 30% had depression or anxiety (Crichton et al., 2016). Of those who were 

independent in activities of daily living 10 years post stroke, 42% remained independent after 15 years 

(Crichton et al., 2016). 

 A 13-year follow-up study aimed to quantify the loss of quality-adjusted life expectancy (QUALY) 

of stroke survivors (Lee, Hwang, Jeng, & Wang, 2010). The researchers concluded that the impact of 

stroke on the individual’s health is equal to almost 10 years of life expectancy for a healthy person (Lee 

et al., 2010). Furthermore, they estimated the average life expectancy of a stroke patient to be 10.8 

years, although the survivor can only expect 8.6 years of those to be in perfect health. These results 

indicate that the event of a stroke does not only reduce life expectancy but also the survivor’s quality of 

life.  

 The existing data on follow-ups show a relatively high rate of mortality and increased odds of 

survivors having long-term impairments or disabilities. There are a few ways to measure the impact and 

quality of life of stroke survivors, one of which is the Stroke Impact Scale (SIS). Only a small number of 

studies have been reported outside the US that use SIS as an outcome measure after first stroke. Many 

of the existing studies that use SIS only have a short follow-up period and take place in rehabilitation 

settings.  

 A study conducted in America used the SIS as an outcome measure, though it only discusses 

subacute recovery that covers the period 3-9 months post stroke (Nichols-Larsen, Clark, Zeringue, 

Greenspan, & Blanton, 2005). The study concluded that demographic and clinical variables impacted 

the domains of the SIS: for example, the overall physical functioning subscale was influenced by age, 

race and comorbidities. These factors are something we may have to consider in our study. 

 Another American study used SIS as an outcome measure but, similarly to the study by Nichols-

Larsen et al., the follow-up period is short – 90 days post stroke (Lai et al., 2002). The study compared 

two groups: one consisted of stroke patients who participated in the Kansas City Stroke Registry while 

the other consisted of stroke-free individuals from the Community Elders Study. The results 

demonstrated a difference between the two groups. Compared with the stroke-free group, stroke 

affected hand function and overall physical function together with activities, independent activities of 

daily living (IADL) and participation. Factors that were associated with poorer quality of life were old age 

and a history of diabetes (Lai et al., 2002).  
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2.6 Health care in Iceland 

2.6.1 Law on health care 

The Icelandic law on health care aims to allow all individuals within the population to have access to the 

best possible care at any given time ("Lög um heilbrigðisþjónustu Nr. 40/2007,"). Iceland is split into 

seven public health jurisdictions and one or more health care institutions are operated within each one 

("Reglugerð um heilbrigðisumdæmi Nr. 1084/2014,"). General health care should be available in each 

jurisdiction to ensure that everyone has access to health care, regardless of residence 

(Ríkisendurskoðun, 2018). The most common form of health care institutions are health care clinics, 

counting 62 clinics all over the country (Embætti Landlæknis). There are seven hospitals, but LSH in 

Reykjavík and the Hospital of Akureyri are the only ones who provide specialized health care (Embætti 

Landlæknis).  

2.6.2 Access to health care 

Access to sufficient health care may vary due to residence. In early 2017, the Icelandic population 

counted 338.349 individuals and the majority (63%) lived in the Capital area (Calian, 2017). The capital 

city Reykjavík and the greater urban area around it defines as the capital area (Calian, 2017). The rest 

of the population is scattered across regional Iceland in towns, villages, or rural districts (Calian, 2017). 

In regional areas that have few inhabitants, problems have occurred due to long distances or weather 

conditions (Ríkisendurskoðun, 2018). Therefore, access to emergency care, home care and social 

services may not be available at all times for rural inhabitants (Ríkisendurskoðun, 2018).  

2.6.3 Stroke care in Iceland 

In Iceland, specialized stroke care is only available in the capital area. Acute care is offered at the 

neurology department of LSH in Reykjavík. Additionally, LSH has a specialized rehabilitation center 

called Grensás where many stroke patients are referred to after a stroke (Heilablóðfallsteymi Grensáss, 

2016). Many are admitted as inpatients for some time after stroke, but when the individual is ready, 

he/she can be discharged home and continue their rehabilitation through a day ward (Heilablóðfallsteymi 

Grensáss, 2016). This gives the individual a chance to adapt to life at home again while still receiving 

treatment. However, this part of the treatment can be difficult or even impossible for residents of regional 

Iceland. Individuals who are left with disabilities and need daily or weekly care might not have access 

to proper services in their home area. 

2.6.4 Nursing homes in Iceland 

In 2016, there were 2407 individuals who lived in nursing homes in Iceland and the majority of residents 

were aged 80 years or older (Eiríksdóttir & Bárðarson, 2016). Before moving into a nursing facility, the 

individual has to undergo an assessment that covers health and function to estimate the individual’s 

need for assistance with daily needs (Eiríksdóttir & Bárðarson, 2016). The number of people on waiting 

lists for nursing home residencies has grown larger and since 2009 the estimated mean waiting time 

has been 188 days, regardless of what part of the country they live in (Eiríksdóttir & Bárðarson, 2016). 
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3 Aim 

The aim of this descriptive study is to estimate the 10-year outcomes of stroke across multiple domains, 

The study included individuals who had their first stroke in Iceland. This will be done by answering the 

following research question:  

1. What are the characterisics of stroke survivors 10 year after their first stroke? 

2. What is the impact of first stroke on a health and various life domains? 

The overall purpose of this study is to generate knowledge on how to further reduce the burden of stroke. 
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4 Methods 

4.1 Research design  

This is a cross-sectional descriptive study which is part of a larger project that is also looking at the 

mortality rate and health-related quality of life (HRQoL) 10 years after first stroke in Iceland. We followed 

the STROBE guidelines checklist for cross-sectional studies (Von Elm et al., 2007). 

4.2 Participants 

In 2013, Hilmarsson et al. conducted a population-based study to determine the incidence of first-time 

stroke in Iceland (Agust Hilmarsson et al., 2013). During the 12-month period from October 2007 to 

September 2008, they identified 343 cases with a first-time stroke. The majority of cases (81%) suffered 

an ischemic infarction. All of the individuals were aged 18 years and the mean age at presentation for 

ischemic infarctions and intracerebral haemorrhage was 71 years for men and 73 years for women. The 

gender ratio was equal.  

 Our goal was to reidentify the patient sample that were admitted to LSH from Agust Hilmarsson 

et al. (2013). The inclusion criteria for this study were: (1) registered inhabitant in Iceland; (2) aged 18 

years; and (3) diagnosed with a first stroke in the 12-month period from October 2007 to September 

2008. We excluded individuals who: (1) did not have a first stroke; (2) those who had a transient ischemic 

attack (TIA, symptoms of stroke lasting <24 hours); (3) individuals who had a stroke occurring 

immediately after major surgery (e.g. open-heart surgery); and (4) asymptomatic brain infarcts detected 

on imaging studies. 

 The sample from Hilmarsson et al. (2013) was reidentified using the SAGA medical record 

system in LSH. In this study, the sample was divided into four age groups ( 64 years; 65-74 years; 75-

84 years;  85 years).  

4.3 International Classification of Health and Functioning (ICF) 

We used the International Classification of Functioning, Disability and Health (ICF) as a theoretical 

framework for this study. The ICF is a classification of health and health-related domains (World Health 

World Health Organization (WHO), 2001). It was developed by the World Health Organization in 2001 

to be an international standard to describe and measure health and disability (World Health Organization 

(WHO), 2001). It changed the view of the relationship between health, individual factors and the 

environment. Formerly, published frameworks had mainly focused on the classification of diseases and 

the consequences of disease in terms of physical and mental impairments.  

 The ICF framework provides a more holistic approach to the individual (World Health 

Organization (WHO), 2001). It comprises domains that are described from the perspective of the body, 

the individual and society in two lists: (1) Body Functions and Structures; and (2) Activities and 

Participation. The ICF uses the umbrella term “functioning” for all body functions, activities and 

participation. Likewise, the umbrella term “disability” serves for impairments, activity limitations or 

participation restrictions. Furthermore, the ICF lists relative interacting environmental factors (World 

Health Organization (WHO), 2001).  
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 Users are encouraged to use the ICF framework along with WHO's ICD-10 framework 

(International Classification of Diseases, 10th revision) (World Health Organization (WHO), 2001). The 

ICD-10 provides a ''diagnosis'' of health conditions and the ICF adds additional information on 

functioning. This can be used by healthcare professionals to provide a better picture of the individual or 

populations and therefore assist with decision-making processes (World Health Organization (WHO), 

2001). The outcome measure for this study (The Stroke Impact Scale v.3.0.) covers the domains of the 

ICF framework.  

4.4 Outcome measures: The Stroke Impact scale, version 3.0 

4.4.1 SIS: Introduction and development 

The main outcome measure for this research study will be the Icelandic version of the Stroke Impact 

Scale (SIS) version 3.0. The SIS is a stroke-specific, self-reported health status measure (Carod-Artal, 

Coral, Trizotto, & Moreira, 2008). The purpose of the questionnaire is to evaluate Health-Related Quality 

of Life (HRQoL) of stroke populations (Carod-Artal et al., 2008) by incorporating multiple meaningful 

dimensions (Lai et al., 2002). We have gained permission from the authors to use the Icelandic version 

of the questionnaire for this research. 

 The SIS was developed by Duncan et al. at the University of Kansas Medical Center and was 

published in 1999. It was created to detect multidimensional consequences of stroke, especially in mild 

to moderate strokes (Duncan et al., 1999). The development of the outcome measure followed a 

comprehensive process and used the perspectives of both patient and caregiver (Duncan et al., 1999). 

It was created to be used both in clinical and research settings and designed to detect changes over 

time by repeating administration (Mapi Research Trust, 2011).  

4.4.2 Items and scoring 

The third version of the SIS includes 59 items and assesses 8 domains that include strength, hand 

function, activities and independent activities of daily living (ADL and IADL), mobility, communication, 

emotion, memory and thinking, and participation/role function (Lai et al., 2002).  

 Each SIS domain item is rated in a 5-point Likert scale according to the difficulty the individual 

has experienced with completing the items (Mapi Research Trust, 2011). A score of 1 means inability 

to complete an item and a score of 5 means that the individual has not experienced any difficulty at all 

(Mapi Research Trust, 2011). Scores for each domain range from 0 to 100, and higher scores indicate 

better function and HRQoL (Carod-Artal et al., 2008). Four subscales (strength, hand function, 

ADL/IADL and mobility) can be combined to form a physical domain (Carod-Artal et al., 2008). A proxy 

version of the questionnaire has also been developed (SIS 16) (Duncan et al., 2003). This is composed 

of 16 items and assesses 3 domains (hand function, mobility and ADL/IADL) (Duncan et al., 2003). The 

scoring is performed the same way as the SIS 3.0 (Mapi Research Trust, 2011).  Finally, an extra 

question asks the individual how much he/she feels that they have recovered from their stroke (Carod-

Artal et al., 2008). The individual rates the percentage of his/her recovery on a visual analogue scale of 

0-100, with 0 indicating no recovery and 100 indicating full recovery (Carod-Artal et al., 2008). 
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4.4.3 Psychometric properties 

Many studies have been reported on the psychometric properties of the SIS version 3.0. A few studies 

have reported an excellent level of internal consistency for all domains (Carod-Artal et al., 2008; 

Jenkinson, Fitzpatrick, Crocker, & Peters, 2013; MacIsaac et al., 2016; Richardson, Campbell, Allen, 

Meyer, & Teasell, 2016). Studies have also reported information on floor and ceiling effects of the 

measure, concluding there was little to no evidence of floor effects but ceiling effects were noted for 

several domains such as communication and memory (Duncan et al., 1999; Richardson et al., 2016). 

However, Carod-Artal et al. (2008) detected a significant floor effect in the hand-function domain using 

the Brazilian version of the SIS. They further concluded that the SIS had satisfactory test-retest reliability 

and adequate convergent validity, and stated that the SIS can be used to evaluate the consequences 

of stroke across different cultures (Carod-Artal et al., 2008). Duncan et al. (1999) examined predictive 

value of SIS domain scores and found that the domains of physical function, emotion and participation 

were statistically significant predictors of the individual's assessment of recovery. Additionally, they 

concluded that the instrument was valid, reliable and sensitive to change (Duncan et al., 1999). Most 

domains of the SIS have also been shown to differentiate between patients based on stroke severity 

(Duncan et al., 1999; Kwon et al., 2006; Lai, Perera, Duncan, & Bode, 2003).  

4.5 Implementation of study 

After receiving approval from the ethics committee, we identified the cases through the SAGA medical 

record system. Thereafter, the individuals were categorized by whether they were alive or deceased. 

The survivors were the final sample of our study. The participants received a questionnaire via mail to 

their home address, which included an introduction letter (Appendix 1), the SIS and a HRQoL 

questionnaire (Appendix 2). We offered four different ways which could be used to answer the 

questionnaire:  

1. Through a paper-based postal survey. The information letter was sent as an attachment. It 

takes about 15-20 minutes to complete the questionnaire on paper.  

2. On the Internet. On the first page of the paper-based questionnaire was a QR code for 

scanning and a web link to the questionnaire via an online data-collection platform. We 

decided to use this option in the hope that it would increase the response rate, since the 

Internet questionnaire is user-friendly and many people prefer to complete forms through 

their mobile phone or computer. Furthermore, they would not have to mail their response 

once they had completed the questionnaire.  

3. Through an interview or via a phone message. If the individual wished to complete the 

questionnaire in an interview form, we asked them to send a text message (SMS) to a certain 

phone number. We would then contact the person and find time to meet and conduct an 

interview. 

4. If the participant was not able to complete the questionnaire themself, we would send them 

a similar questionnaire for a relative to fill out instead. To use that option, the individual or 
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family member would send a text message (SMS) to a certain phone number and we would 

send them a similar questionnaire, i.e. the proxy questionnaire.  

After sending out the questionnaires to all the participants, we waited for three weeks for answers. Two 

proxy questionnaires were sent by request of family members. To achieve a high response rate, we 

followed up on the questionnaires using phone calls to those who had not submitted an answer. The 

individuals who we called had the option to answer the questionnaire by phone. We gathered the 

participant’s phone numbers through the Icelandic online phonebook. However, some individuals did 

not have their number registered. For those who did not have their number online, we followed up with 

hand-written letters and another copy of the survey was sent to them by post.  

4.6 Statistical analysis 

The data were analysed using descriptives. All data were exported from the online version of the 

questionnaire into Microsoft Excel. The answers from the questionnaire (SIS and demographic 

questions) were coded and the mean scores calculated for each SIS domain to create a master 

database. Transformed scores were calculated within the same database file. We treated missing data 

according to the SIS v.3.0 Guide to Administration Scaling and Scoring Instructions (Mapi Research 

Trust, 2011). For a particular case, if 50% or more of the items in a dimension were missing, then the 

domain score as a whole was defined as missing. If less than 50% of the item responses were missing 

in a dimension, the transformed scores were calculated using the same formula but only using the mean 

scores of the non-missing items.  

 After cleaning the database in Excel, data were transferred to R-Jamovi where we made the 

descriptive analysis. SIS domain scores were processed on an ordinal scale. We visually inspected the 

distribution of answers to the questionnaire and found they were not normally distributed. The non-

parametric independent samples T-test (Mann-Whitney U) was used for comparing group domain 

scores. The non-parametric Kruskal Wallis one-way ANOVA test was used to compare mean SIS 

domain scores and age groups. To see the relationship between domain scores, we used the Spearman 

correlation test. 

4.7 Ethical issues 

This study was performed by two supervisors and two master’s students (M.Sc.) in Physiotherapy at the 

University of Iceland. This study did not involve an intervention but collected and used self-reported 

information. The programme evaluation was designed in a way that complies with the Declaration of 

Helsinki. The study was approved by the Human Research Ethics Committee (HREC) of LSH of Iceland 

and the chief executive of medicine (29/2018, 14.08.2018). Permission was granted to search the SAGA 

medical record system to identify surviving participants with our inclusion criteria. Following case 

identification, the principal investigator used the Saga patient journal to identify the participants who had 

died in the last decade.  

 The individuals received an informative letter with the questionnaire via mail, stating that their 

consent will be implied if they complete and return the survey. Additionally, the participants were 

informed of the scientific value this study would have and received contact information for key 
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researchers of the study. They were informed that participation in the study was voluntary and they 

could withdraw at any time and without giving a reason. Participants were provided with a stamped 

envelope so they could return the survey at no extra cost for them. Their participation would not involve 

any foreseeable risk of harm or discomfort. Participants would have no direct benefits from participating 

in the study.  

 After all data were gathered, personal information and questionnaire answers were coded and 

therefore rendered non-identifiable. Respondents were assigned a unique study code and specific 

aspects of the data were processed to reduce the precision of information (date of birth, date of injury). 

After these steps were followed, data were shared with other study investigators. Identifiable data and 

the key between the individuals and study codes were stored in a password-protected personal profile 

space within the secure LSH server. Digital non-personalized data were stored in password-protected 

computers of the key investigators. The key between individuals and study codes will be securely 

destroyed after completion of data collection. During that time, only the principal investigator will keep 

the key and the information will not be accessible to anyone else. The authors of this study declare that 

there is no conflict of interest and the study is not funded in any way. All researchers, including the M.Sc. 

students, contributed their own time. 
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5 Results 

5.1 Demographics of study sample 

The process we used to collect the study sample is demonstrated in Figure 1. We originally identified 

400 individuals who met our search criteria through the SAGA medical record system in LSH. These 

potential cases were then manually scrutinized in order to confirm that they met our inclusion and 

exclusion criteria. This process led to excluding 160 individuals who did not meet the exact study criteria. 

From the remaining 240 cases, 144 cases were deceased and were therefore excluded from the 

analysis. Our final sample of participants included 96 individuals who were alive. One individual passed 

away shortly after we sent out the survey, therefore our final sample consisted of 95 people.  

 

 

Figure 1. Study sample collection process 
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5.2 Demographics of survivor sample 

Demographics of the survivors are listed in Table 1. The cohort was equally distributed across the four 

age groups. There was equal proportion of males and females. A majority of our sample (72%) lived in 

the Capital Area of Iceland. 55 individuals responded to the questionnaire, corresponding to 57% 

response rate. Descriptive demographics on respondents and non-respondents are listed in Table 2 

and Figures 2-4. There was no statistically significant difference between the respondents and non-

respondents in regard to age, gender and residence.  

 

Table 1. Demographics of survivor sample 

 

 

  Count % of total 

Gender:     

   Female 48 50.50% 

   Male 47 49.50% 

Age, y:     

   ≤ 64 21 22.10% 

   65-74 23 24.20% 

   75-84 28 29.50% 

   ≥ 85 23 24.20% 

Residence:     

   Capital area 67 72% 

   Regional Iceland 26 28% 

Response:     

   Respondents 55 57.90% 

   Non-respondents 40 42.10% 
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Table 2. Gender, age and place of residence of respondents and non-respondents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
               Response 

 

  Respondents 
(n = 55) 

Non-Respondents 

(n = 40) 

P value 

Gender 
  

0.246 

   Female 25 23 
 

   Male 30 17 
 

Age, y: 
  

0.199 

   ≤ 64 12 9 
 

   65-74 17 6 
 

   75-84 17 11 
 

   ≥ 85 9 14 
 

Residence: 
  

0.445 

   Capital area 38 29 
 

   Regional Iceland 17 9 
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5.3 Participants 

The majority of respondents (80%) returned the questionnaire via post, 16% answered the online version 

and 4% via phone. Table 3 presents the demographics of the respondents group. The gender 

distribution was 45.5% female and 54.5% male. The majority of respondents (69.1%) lived in the Greater 

Capital Area of Iceland. The age of the participants ranged from 49 years to 97 years old, the mean age 

being 73.1 years (Table 4). 

Table 3. Demographics of respondents (n = 55) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Age of respondents 

  Count % of total 

Gender:     

   Female 25 45.5% 

   Male 30 54.5% 

Age, y:     

   ≤ 64 12 21.8% 

   65-74 17 30.9% 

   75-84 17 30.9% 

   ≥ 85 9 16.4% 

Residence:     

   Capital area 38 69.1% 

   Regional Iceland 17 30.9% 

Response method:   

   Via mail 44 80% 

   Online 9 16.4% 

   Via phone 2 3.6% 

  Age 

N  55  

Mean  73.1  

Standard deviation  11.3  

Minimum  49  

Maximum  97  
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5.4 SIS domain scores and demographics 

Descriptive data on the participants’ SIS domain scores are listed in Table 5 and in Figure 2. These 

also include the scores from the additional recovery question and the physical domain, which is formed 

from the domains of strength, hand function, mobility and ADL. Median scores were highest in the 

communication domain and lowest in the strength and participation domains. The strength domain had 

the most missing data, as some respondents skipped the domain. If participants only answered half of 

the questions, the domain was inadmissible.  
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Table 5. SIS domain scores 

 

  Strength Memory Emotion Communication ADL Mobility Hand Participation Recovery 
Physical 
domain 

N 46 54 54 55 55 54 52 52 52 55 

Missing 9 1 1 0 0 1 3 3 3 0 

Mean 67 77.7 71.8 81.4 79.6 76.9 72.3 68.8 74.5 75.1 

Median 69 89 72 92 90 82 85 71.5 80 84 

Standard 
deviation 

26.2 24.1 18.8 21.5 24.1 25.6 30 29 24.9 23.6 

Minimum 25 11 36 21 15 0 0 3 10 13 

Maximum 100 100 100 100 100 100 100 100 100 100 

25th 
percentile 

44 64 56.5 64 66.5 65.3 55 50 60 59 

75th 
percentile 

92.5 100 87.5 100 98 97 100 100 90 95.5 

IQR 48.5 36 31 36 31.5 31.7 45 50 30 36.5 

Scale for each domain ranges from 0-100 
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Figure 2. Stroke Impact Scale (SIS) domain scores 
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5.4.1 SIS domain scores and gender 

When comparing the SIS domain scores for males and females (Table 6), there was no statistically 

significant difference between domain median scores and gender. There was a trend for females having  

marginally lower median scores than males in many domains of the SIS. The median for females was 

93 (75-100) in the communication domain and 82 (71-96) in the memory domain but only 50 (44-78) in 

the strength domain. Males had the median score of 94 (75.8-100) in the ADL domain and 78 (53-100) 

in the participation domain. The p value for the ADL/IADL domain was slightly higher than 0.05, therefore 

a trend was discernible (Figure 3). 

 

Table 6. Descriptive data on SIS scores by gender (n = 55) 

 Male Female p value 

Strength 
81 (50-100) 

(n = 27) 

50 (44-78) 

(n = 19) 

 

0.098 

Memory 

89 (61-100) 

(n = 29) 

 

82 (71-96) 

(n = 25) 

 

0.826 

Emotion 

78 (64-94) 

(n = 30) 

 

65,5 (55-79)  
(n = 24) 

 

0.084 

Communication 

88.5 (55-100) 

(n = 30) 

 

93 (75-100) 

(n = 25) 

 

0.386 

ADL/IADL 

94 (76-100)  
(n = 30) 

 

85 (53-95) 

(n = 25) 

 

0.053 

Mobility 

89 (69-100) 

(n = 29) 

 

81 (61-94)  
(n = 25) 

 

0.245 

Hand function 

90 (60-100) 

(n = 29) 

 

85 (35-95)  
(n = 23) 

 

0.119 

Participation 

78 (53-100) 

(n = 29) 

 

57 (47-93)  
(n = 23) 

 

0.081 

Recovery 
80 (60-90) 

(n = 29) 
86 (75-94) 

(n = 23) 
0.323 

Physical domain 

87 (65-97) 

(n = 30) 

 

80 (43-89)  
(n = 25) 

 

0.094 

Values are median (IQR) 

Non-parametric independent samples T-test (Mann-Whitney U) for non-normal distributed 
data 
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Figure 3. SIS median scores for ADL/IADL domain and gender 
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5.4.2 SIS domain scores and residence 

SIS domain scores were also compared with residence of participants (Capital Area and Regional 

Iceland) as seen in Table 7. The groups were similar in domain median scores. Residents of the Capital 

area had high domain scores in the ADL and communication domain but low in the domains of emotion 

and participation. Regional residents had high domain scores in the hand function domain but low 

domain scores in strength.   

 

Table 7. Descriptive data on SIS domains by residence 

 Capital Area Regional Iceland p value 

Strength 
75 (38-88) 

(n = 31) 

63 (47-100) 

(n = 15) 

 

0.530 

Memory 89 (68.8-100) 

(n = 38) 

 

84 (54-90) 

(n = 16) 

 

0.206 

Emotion 72 (61-83) 

(n = 37) 

 

72 (47-89) 

(n = 17) 

 

0.444 

Communication 93 (66-100) 

(n = 38) 

 

89 (57-100) 

(n = 17) 

 

0.674 

ADL/IADL 93.5 (59-100) 

(n = 38) 

 

85 (73-94) 

(n = 17) 

 

0.707 

Mobility 81 (61-100) 

(n = 37) 

 

89 (78-97) 

(n = 17) 

 

0.500 

Hand function 83 (56-100) 

(n = 36) 

 

90 (49-96) 

(n = 16) 

 

0.888 

Participation 72 (48-100) 

(n = 35) 

 

71 (53-88) 

(n = 17) 

 

0.953 

Recovery 80 (60-90) 
(n = 36) 

88 (75-92) 
(n = 16) 

0.297 

Physical domain 
84 (53-97) 

(n = 38) 

81 (61-92) 

(n = 17) 

 

0.785 

   Values are median (IQR) 

   Non-parametric independent samples T-test (Mann-Whitney U) for non-normal distributed data 
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5.4.3 SIS domain scores and age 

SIS domain scores and comparisons between age groups are listed in Table 8. There was a statistically 

significant difference between age groups in many domains (Strength, Memory and Thinking, ADL, 

Mobility, Hand function, Participation and Physical Domain). In most cases, there was a statistically 

significant difference in domain scores between the youngest group (64 years) and the oldest group 

(85 years). The youngest group (64 years) had the highest scores in the ADL domain and hand 

function and the lowest score in emotion and strength. The second-youngest group (65-74 years) had 

the highest mean scores in the mobility and ADL domains and the lowest score in emotion and hand 

function. The age group 75-84 years scored highest in both memory and thinking and communication 

and the lowest score in strength and participation. The oldest group had the highest scores in the 

emotion and communication domain and lowest in strength and hand function. 
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 Table 8. Descriptive data on SIS domains by age group  

 <64 65-74 75-84 >85 p value 

Strength 
75 (56.5-94)  

(n = 11) 

81 (63-94) 

(n = 13) 

53 (39.5-100) 

(n = 14) 

38 (34.8-45.5) 

(n = 8) 
0.013 

Memory 
96 (78.5-100) 

(n =11) 

93 (75-100) 

(n = 17) 

82 (64-93) 

(n = 17) 

50 (29-89) 

(n = 9) 
0.044 

Emotion 
65.5 (45.8-90.3)  

(n = 12) 

78 (58-89) 

(n = 17) 

72 (56-92) 

(n = 17) 

75 (64-74.8) 

(n = 8) 
0.764 

Communication 
96.5 (70.8-100)  

(n = 12) 

96 (86-100) 

(n = 17) 

75 (57-100) 

(n = 17) 

92 (57-93) 

(n = 9) 
0.381 

ADL/IADL 
96 (87.3-100)  

(n = 12) 
98 (83-100)  

(n = 17) 

85 (58-95) 

(n = 17) 

53 (23-78) 

(n = 9) 
0.004 

Mobility 
91.5 (81-97.8)  

(n = 12) 

94 (89-100) 

(n = 17) 

75 (47-85.3) 

(n = 16) 

39 (22-75) 

(n = 9) 
<.001 

Hand function 
90 (87.5-97.5)  

(n = 11) 

90 (56-100) 

(n = 17) 

83 (58.8-100) 

(n = 16) 

30 (10-56.3) 

(n = 8) 
0.022 

Participation 
88 (54.5-100)  

(n = 11) 

91 (71-100) 

(n = 17) 

53 (37.5-94.5) 

(n = 15) 

50 (18-57) 

(n = 9) 
0.022 

Recovery 
90 (85-99) 

(n = 11) 
86 (70-90) 

(n = 17) 
70 (50-82.5) 

(n = 16) 
70 (17.5-82.5) 

(n = 8) 
0.040 

Physical domain 
88.9 (80.3-92.5) (n 

= 12) 

88 (77-97) 

(n = 17) 

76 (51-96) 

(n = 17) 

43 (24-63) 

(n = 9) 
0.009 

   Values are median (IQR) 

   Non-parametric independent samples T-test (Mann-Whitney U) for non-normal distributed data 
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Figure 4. SIS mobility domain and age 

 

 

Figure 5. SIS ADL domain and age 
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Figure 6. SIS physical domain and age 

 

 

Figure 7. SIS strength domain and age 
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5.4.4 SIS domain correlation 

Correlation between SIS domain scores is presented in Table 9. The table shows that there is a high 

association between many domain of the SIS. For example, participants who scored high in the memory 

domain were also likely to score high in every other domain. Participants who had a high score on the 

physical domain also have high median scores on the extra question regarding their overall recovery 

after their stroke. There seems to be a relationship between the strength domain and other domains 

such as memory, ADL, mobility, hand function and recovery. 
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Table 9. Correlation Matrix between SIS domain scores 

  Strength Memory Emotion Communication ADL Mobility Hand Participation Recovery 
Physical 
domain 

Strength  — 0.538*** 0.308* 0.196 0.711*** 0.751*** 0.786*** 0.667*** 0.617*** 0.896*** 

Memory   — 0.454*** 0.612*** 0.666*** 0.634*** 0.501*** 0.643*** 0.562*** 0.596*** 

Emotion    — 0.330* 0.335* 0.376** 0.195 0.462*** 0.151 0.316* 

Communication      — 0.509*** 0.431** 0.293* 0.526*** 0.410** 0.379** 

ADL      — 0.773*** 0.770*** 0.793*** 0.586*** 0.872*** 

Mobility       — 0.641*** 0.754*** 0.554*** 0.844*** 

Hand        — 0.676*** 0.596*** 0.899*** 

Participation         — 0.571*** 0.791*** 

Recovery          — 0.632*** 

Physical 
domain  

         — 

   Values are Spearman's rho 

   Note. * p < .05, ** p < .01, *** p < .001 
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6 Discussion 

The individuals who survived 10 years after stroke rate their health and recovery relatively high. The 

SIS domains most affected were strength and participation. Stroke seems to have had the least effect 

on communication. The older group of stroke survivors (>85 years) scored lower in many SIS domains 

as compared to the younger groups.  

6.1 Demographics 

Our original aim was to identify the group from the study by Agust Hilmarsson et al. (2013). That was 

not fully possible due to the fact that we could only search for individuals who were admitted as 

inpatients in LSH. In spite of that, secondary analysis confirmed that our sample had similar 

demographic factors (age and gender) as the group from Agust Hilmarsson et al. (2013). For example, 

our original sample of 240 individuals had the same mean age of first stroke as the sample in Agust 

Hilmarsson et al. (2013) study. The mean age of first stroke was 71 years for men and 73 years for 

women. However, it is likely that our sample may be to some extent different to that from A. Hilmarsson, 

O. Kjartansson, and E. Olafsson (2013). Most likely, differences are related to the severity of stroke, as 

more severely affected cases were more likely to be admitted to LSH. Less severe cases were often 

either managed in smaller hospitals in regional Iceland or at the emergency department without being 

formally admitted. Based on that, our study may have missed some cases with less severe stroke from 

the original cohort reported by A. Hilmarsson et al. (2013). The group of respondents in our study had 

similar demographic characteristics (gender, age distribution, mean age, area of living) with the total 

group of survivors. This is yet another indication that our sample of respondents is representative of the 

whole study sample.  

 A factor that needs consideration is that older individuals are more likely to have some 

comorbidities that may affect their answers to our questionnaire. Stroke survivors with more 

comorbidities may report lower HRQoL in many SIS domains (Nichols-Larsen et al., 2005). For some 

individuals, not every one of their impairments were stroke related, but rather it may be due to other 

comorbidities such as arthritis, heart problems, joint replacement surgeries etc. 

 Only 4% of our sample lived in an institution. This is low compared to other studies among 

stroke survivors. Five-year follow up studies have reported 11% (Luengo-Fernandez et al., 2013), 

14.6% (Feigin et al., 2010) and 14.4% (Hankey, Jamrozik, Broadhurst, Forbes, & Anderson, 2002) of 

stroke survivors to be institutionalized. A 10 year follow up study reported very similar results with 15% 

being institutionalized (Hardie, Hankey, Jamrozik, Broadhurst, & Anderson, 2004). Stroke severity and 

disability at one-month after stroke have been reported to increase odds of institutionalization (Luengo-

Fernandez et al., 2013). With this in mind, some part of our non-respondent group could potentially be 

living in an institution and experiencing more severe limitations. 
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6.2 Stroke Impact Scale 

6.2.1 SIS domain scores 

The objective of this study was to describe a group of first-time stroke survivors, 10 years after their 

stroke using the SIS and demographic factors. In our results, median scores for most SIS domains were 

relatively high on a scale of 0-100. For example, this study found the SIS physical domain median score 

to be 84 (mean 75.1) while an outpatient study in Brazil reported the mean score 46.6 for the physical 

domain score (Carod-Artal, Trizotto, Coral, & Moreira, 2009). In this study, the median score for the 

recovery domain was 80 (mean 74.5) while an Israeli study had the average score of 49.15 in the same 

domain 1 year post stroke (Hartman-Maeir et al., 2007).  

 In this study, median scores were highest in the communication domain and lowest in the 

strength and participation domains. Other studies using SIS as an outcome measure have also reported 

similar results where the communication domain was  he highest scored domains. Short-term follow up 

studies from Brazil, Israel and the USA reported that stroke survivors had the highest scores in cognitive 

domains of the SIS (memory and thinking and the communication domain) and the lowest scores in 

motor domains (hand function and strength) (Carod-Artal et al., 2008; Carod-Artal et al., 2009; Hartman-

Maeir et al., 2007; Nichols-Larsen et al., 2005). Similar to our findings, a long-term Norwegian follow up 

study assessed patients (30-70 years old) 5 years after stroke and found the highest scores in SIS 

domains of communication, ADL, mobility and memory, and lowest scores in the domains of strength, 

hand function and participation (Almkvist Muren, Hütler, & Hooper, 2008). When individual experience 

stroke they may move less which may have negative effects on their strength and physical function and 

eventually participation. Evidence has shown that physical activity level of stroke participants do not 

meet guidelines (Fini, Holland, Keating, Simek, & Bernhardt, 2017). Perhaps more focus should be 

given to physical activity in long-term stroke survivors. 

 A Canadian longitudinal study has researched the apathy of stroke survivors and used the SIS 

to measure recovery after stroke at 1 year post stroke (Mayo, Fellows, Scott, Cameron, & Wood-

Dauphinee, 2009). They found that poor cognitive status, low functional status and high comorbidity 

predicted higher apathy and had a strong negative correlation with SIS outcomes (Mayo et al., 2009). 

Furthermore, they tended to be the persons with most missing data (Mayo et al., 2009). The high scores 

in the community domain in our study suggests that our sample may only experience minimal cognitive 

impairments.  

6.2.2 SIS domain scores and demographic comparison 

When comparing demographics, the greatest difference between domain scores was between age 

groups. The largest difference between domains was related to physical function. The domains of 

emotions and communication were the only ones without a difference. Interestingly, those domains 

refer to a social aspect rather than physical. Pairwise group comparisons showed that there was 

frequently a difference between the oldest and the youngest group. For example, the biggest difference 

was found in the mobility domain where the youngest group had a median score of 91.5 but the oldest 
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group had a median score of 39. In this study, the oldest group reported poorer outcomes than the 

youngest group in the physical and participation domain. 

 In general, follow-up studies among stroke survivors have found that old age is more likely to 

be associated with poorer outcomes after stroke. A US-based follow-up study by Nichols-Larsen et al. 

(2005) found that older individuals reported poorer outcomes in the physical domain of the SIS in the 

first months post stroke. Another follow-up study from the US reported older individuals to have poorer 

quality of life in the first months post stroke (Lai et al., 2002). A 6-year Swedish follow up study of stroke 

survivors found older age to be associated with poorer participation outcomes (Singam, Ytterberg, 

Tham, & von Koch, 2015). A 6-month follow-up study from the UK (Ezekiel et al., 2018) and a 2-year 

follow-up study from the Netherlands (Verberne et al., 2018) supported these findings and concluded 

that older persons were at particular risk of poor participation outcomes. There could be multiple 

reasons for older individuals reporting poorer outcomes after stroke. For example, with higher age, 

individuals are more likely to have comorbidities and more likely to have suffered a severe stroke. 

Interventions and treatment plans after stroke need to consider the ageing population and how their 

needs might differ from those younger. 

 There was no difference between SIS scores and gender, however there was a trend for 

females having lower median scores than males in some domains of the SIS (strength, emotion, ADL, 

participation and the physical domain). Carod-Artal et al. (2009) found that the memory and emotion 

domains were more affected in female stroke survivors and that females were more likely to have post-

stroke depression. A one-year follow-up study of stroke survivors from China found that females were 

associated with higher levels of participation restrictions and being less likely to engage in post-stroke 

social and leisure activities (Chau, Thompson, Twinn, Chang, & Woo, 2009).  

6.2.3 Domain correlation 

There was a strong correlation between many domains of the SIS. The strongest association was 

between the hand function and physical function domain. The second-strongest was the association 

between strength and the physical domain. Similarly, other studies have reported association between 

SIS domains. Participant's global assessment of recovery was closely associated with the physical 

function domain similar to results by Carod-Artal et al. (2008). Memory and communication also showed 

correlation with each other similar to findings by Vellone et al. (2015) that had the same sample mean 

age. The 5-year Norwegian study by Almkvist Muren et al. (2008) found that functional capacity 

positively correlated with strength, hand function, mobility, ADL, participation domains. Those domains 

are related to physical functions. Based on the correlation found amongst our survivor group, it can be 

hypothesised that those who have low score in one domain such as strength all also more likely to 

score low in the correlating domain, i.e. physical. Even though we cannot conclude that improvements 

in one domain would necessarily translate to improvements in the others, we suggest that a holistic 

treatment plan is needed and should address all relevant domains of health. 
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6.3 Strengths and limitations of the study 

This is the first long-term follow-up study of stroke survivors in Iceland. Our study had a 57% response 

rate which we consider acceptable. Our methods to follow up on participation were effective. The phone 

calls and hand-written letters helped to increase our response rate. A study by Duncan et al. (2005) 

had shown that telephone administration of the SIS resulted in higher response rate. We offered 

numerous options to answer the questionnaire to make it available and user-friendly for everyone. 

Participants could choose which method suited them best.  

 This study also had some limitations. For example, the study sample was small and we had a 

problem with identifying the original sample from Agust Hilmarsson et al. (2013) which creates a sample 

error. Their study identified 343 individuals that had a first stroke, however we only identified 240 

individuals. The reason is that we only searched for individuals admitted as inpatients to LSH. However, 

not everyone who has a stroke is admitted as inpatients. According to Agust Hilmarsson et al. (2013) 

there was a percentage of patients that were outside LSH and some did not get an ICD diagnosis of 

stroke (e.g. TIA). Furthermore, our search did not include those who received care from an outpatient 

facility. It is possible that these individuals were not be identified in our search (Ágúst Hilmarsson, verbal 

reference, 2019). However, our analysis showed that our sample had similar characteristics as Agust 

Hilmarsson et al. (2013). Also, there was no difference between demographic factors of respondents 

and non-respondents which suggests that our included sample of survivors is representative of the 

original cohort.  Though non-respondents may potentially have suffered a more severe stroke and/or 

have cognitive impairments.  

 Our study had only two proxy responses. A flaw of the SIS is the requirement of self-

assessment and the use of a proxy. This may affect the results of those individuals who are aphasic or 

in denial of their impairments (Kasner, 2006). Furthermore, studies have shown that proxy responses 

tend to overstate the severity of the individual's condition (Duncan et al., 2002; Kasner, 2006). 

6.4 Clinical and research implications 

This study is the first to provide information on the long-term outcomes of stroke survivors in Iceland. 

The results of our study could provide a base for future studies. Our results suggest that Icelandic stroke 

survivors report high HRQoL a decade post stroke and there is no difference on whether the individual 

lives in the Capital Area or Regional Iceland. This is an indicator that stroke rehabilitation in Iceland is 

sufficient and effective. Nevertheless, our evidence suggest that older individuals report poorer 

outcomes after stroke in many domains. Therefore, extra attention on  this particular group might be 

needed to meet their needs. It is important that individuals receive a holistic individualized treatment. 

Further long-term studies of the Icelandic population and larger cohorts are needed to provide better  

knowledge on the outcomes after stroke. Further studies could  look closer at the relationship between 

HRQoL and comorbidities with older stroke populations.  
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7 Conclusion 

The aim of this thesis was to describe Icelanders 10 years after first stroke. This project was the first of 

its kind in Iceland and therefore an important input to provide a long-term prognosis following a stroke. 

The study sample was small due to a high mortality rate. The results showed that HRQoL among stroke 

survivors in Iceland is good compared to other studies. There was no difference between SIS scores 

and gender or residence. However, older individuals tended to report poorer HRQoL than younger 

people in most SIS domains. 
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Appendix 1 

Introduction letter sent to research participants 
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Appendix 2 

The questionnaire sent out to participants. The questionnaire includes a short introduction, demographic 

questions, the Stroke Impact Scale 3.0 and a QoL questionnaire.  
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