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Abstract 

Salutogenesis, meaning “origin of health”, focuses on health-promoting factors 
instead of factors promoting illness and disease. Sense of Coherence (SOC), 
comprising comprehensibility, manageability and meaningfulness, is a way to 
conceptualize salutogenesis, and is important for the sense of living a good life 
among people with lifelong disabilities. Late Effects of Polio (LEoP) is a condition 
that leads to progressive, lifelong disability.  

The overarching aim of this thesis was to provide a deeper and broader 
understanding of living with LEoP from a salutogenic perspective. The specific 
aims were to assess SOC in people with LEoP, to investigate SOC and associated 
factors and to gain an in-depth understanding of the meaning of SOC in people with 
LEoP. 

Three quantitative studies with 93 people with LEoP investigated SOC and 
associated factors. Rating scales of SOC and associated factors were used, and the 
responses were analyzed with multiple regression. Face-to-face interviews were 
carried out with 14 people with LEoP in a qualitative study to gain an in-depth 
understanding of the meaning of SOC. The data were analyzed with a directed 
content analysis.  

The results showed that people with LEoP generally have a strong SOC, but there 
are major variations with some people scoring very low on the SOC scale. Being 
married/cohabitating, having a higher level of education, having experienced more 
years prior to onset of LEoP, perceiving a mild or moderate disability, less bothered 
by impairments due to LEoP, better Perceptions of Self and a higher level of life 
satisfaction contributed to a higher SOC score, while less useful coping contributed 
to lower SOC scores. The qualitative study revealed two overarching themes: SOC 
among people with LEoP existed in a state of motion and in a state of being, visible 
in all three categories of SOC. The state of motion was a process aiming at attaining 
greater comprehensibility, manageability and meaningfulness, and the state of being 
was the comprehensibility, manageability and meaningfulness that the people 
currently experienced. The study also showed close interactions in the states of 
motion and being, as well as in comprehensibility, manageability, and 
meaningfulness. 

In conclusion, people with LEoP generally have the ability to understand, handle 
and be motivated to deal with the stressors that arise from their disability. Being 
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married/cohabitating and having a higher level of education was associated with a 
stronger SOC, as well as perceiving fewer symptoms of LEoP, better Perceptions of 
Self and higher life satisfaction. People with LEoP and lower SOC scores tend to 
cope in a less useful way. SOC exists in a state of motion and a state of being in 
people with LEoP. The states of motion and being, as well as comprehensibility, 
manageability and meaningfulness are closely intertwined. Together, the studies 
provided a deeper and broader understanding of living with LEoP from a salutogenic 
perspective, and the gained knowledge can be used in rehabilitation interventions 
improving the life situation for people with LEoP. 
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Definitions 

 
Activity “The execution of a task or action by an individual” (1) 
Activity limitations “Difficulties an individual may have in executing 
activities” (1)  
Axonal sprouting The process where fine nerve processes - sprouts - grow out 
from intact axons to make contacts with muscle fibers that have lost their nerve 
contacts 
Body functions The physiological functions of the body (such as hearing). Body 
functions also include psychological functions (1)  
Body structures The anatomical parts of the body (such as ears) (1)  
Coping “constantly changing cognitive and behavioral efforts to manage specific 
external and/or internal demands that are appraised as taxing or exceeding the 
resources of the person” (2)  
Disability An umbrella term for impairments, activity limitations and participation 
restrictions (1) 
Environmental factors “The physical, social and attitudinal environment in 
which people live and conduct their lives” (1) 
Functioning An umbrella term for body functions, activities and participation (1) 
Health condition Disease, disorder, injury etc as classified in ICD-10 (1) 
Impairment “Problems in body function or structure such as a significant 
deviation or loss” (1) 
Life satisfaction “A conscious cognitive judgment of one’s life in which the 
criteria for judgment are up to the person” (3) 
Motor unit A motor neuron and the muscle fibers which it innervates 
Paralytic polio Polio infection that has led to full or partial paralysis 
Participation “Involvement in a life situation” (1) 
Participation restrictions Problems a person might experience in participation (1)  
Personal factors Attributes of a person that is not part of the health condition but 
influence functioning and disability (1) 
Rehabilitation “A set of interventions designed to optimize functioning and 
reduce disability in individuals with health conditions in interaction with their 
environment” (1) 
Salutogenesis Origin of health  
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Foreword 

I visited the rehabilitation medicine department at Skåne University Hospital in 
Höör (Orupssjukhuset) in the first year of medical school. I met a person then who, 
despite severe disability, was very happy and content with his life. He had found 
strength, meaning and a will to go on. This fascinated me, and I came to wonder 
what he was doing to be able to have such life satisfaction. I asked myself “How 
does he do it?” and I was thinking that I could learn something from this person. I 
met with other people at the hospital the same day who were having rehabilitation, 
and they were very content with their rehabilitation experience. This made me 
interested in rehabilitation medicine as a speciality. 

I remembered the first person I had met at the rehabilitation clinic when it was time 
to write my master thesis. I contacted Professor Jan Lexell who worked at the clinic, 
and we suggested a research question that seemed to investigate the thoughts this 
person had evoked in me. Jan suggested I should investigate Sense of Coherence, 
which was a topic that was entirely new to me at the time. Furthermore, the 
department had a large outpatient clinic at that period in time and had received well 
over 500 people with Late Effects of Polio. It was thus convenient to approach them 
and ask if they would be interested to take part in my master thesis work.  

I had the opportunity to continue with the same research question in a PhD-project 
after completing my master thesis, and with Jan Lexell as my main supervisor. I also 
had the opportunity to start my residency at the rehabilitation medicine department, 
and during my time there I met several people with Late Effects of Polio. I noticed 
that many of them managed very well, they were positive and willing to make 
adjustments. 

My thesis is the gained knowledge when trying to answer my naïve question “How 
does he do it?” I found an answer to some extent. 
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Background  

There have always been times in the past when people have been frightened by 
pandemics. One such pandemic during 20th century was polio, a viral disease also 
known as “infantile paralysis”. The cause of it and how it was transmitted was not 
understood initially, and there was no cure or vaccine. Polio was one of the most 
frightening diseases during the first half of 20th century as mostly children were 
affected, and some died of the virus while others became permanently disabled.  

The children who survived grew up and learned to live with their disability, and 
many of them led highly successful lives. They educated themselves, became 
parents, were employed and functioned very well in society. Many of them, 
however, experienced new symptoms, often in their 50-ies, a condition known as 
Late Effects of Polio (LEoP) or Postpolio syndrome (PPS). Acquiring LEoP entails 
a person suffering from a progressive disability that she/he once again has to adapt 
to. Many people with LEoP are satisfied with their lives despite having previously 
faced a serious threat to their health in their childhood, having a life with disability 
and subsequently a progressive disability. They have found strength, meaning and 
a will to go on. The fact that many of these people continue to live a good life despite 
their adversities is highly interesting for rehabilitation professionals. If we can 
understand which factors are important for the sense of living a good life, we can 
use that knowledge to support them during their rehabilitation.  

One concept that is relevant is salutogenesis, literally meaning “origin of health”. 
Salutogenesis focuses on health promoting aspects, instead of focusing on the 
causes of disease. Those with LEoP who live a good life seem to understand the 
core of salutogenesis in their situation. It is the core of their salutogenesis that is the 
main subject in my thesis. I believe we can learn a great deal from these people, and 
that this knowledge can be transferred to people with similar life changing 
situations, and to all of us, since we all experience periods of adversities in our lives. 
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Polio 
It is not known when the polio virus first appeared among humans, but it is likely 
that it has been present since ancient times. An Egyptian stele from the period 1403 
to 1365 BC is shown in Picture 1, which features a priest with a withered leg, and 
the cane he uses as a mobility device. This is believed to be a depiction of a polio 
survivor, since a shorter, atrophic limb is a common feature after paralytic polio. 

 

Picture 1. Ancient depiction of polio survivor. Ny Carlsberg Glyptotek Museum. 

Patophysiology and clinical picture 
The polio virus is an Enterovirus belonging to the picornaviridae family. There are 
three types of the polio virus: PV-1, PV-2 and PV-3 (4). Of these, PV-1 is the form 
that causes the largest number of cases of paralysis (5). PV-1 is the only one of these 
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still circulating, since PV-2 and PV-3 have been declared eradicated in 2015 and 
2019 respectively (4). The virus is spread through the faecal-oral route, i.e., faeces 
contamination of fingers, food and water (6). The virus is highly contagious, but 
most people (95%) are asymptomatic or only acquire mild symptoms, such as a 
common cold or influenza. In rare cases (less than 5%), the virus enters the nervous 
system, causing a meningoencephalitis and even more rarely damage to motor 
neurons resulting in paralysis (5). If the motor neurons to the breathing musculature 
are affected, the person gets difficulties or an inability to breathe. A device helping 
the person to breathe was developed by an engineer Drinker and a physician Shaw 
in 1928, two Americans who were active researchers at Harvard medical school. 
This device was commonly referred to as the “iron lung”, which saved the lives of 
thousands of children (7). Picture 2 shows a ward in an epidemic polio hospital with 
rows of children in iron lungs and healthcare staff attending to them. 

 

 

Picture 2. Children in iron lungs in the US in the 1950s. Photograph: Britannica Image Quest. 
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Most surviving people are able to gradually regain some function when the damaged 
motor neurons regenerate, and the surviving motor neurons take over the functions 
of motor neurons that were permanently damaged. This process is triggered by 
axonal sprouting from surviving motor neurons, generating enlarged motor units up 
to 7 times their original size (5). The paralysis from the polio virus is often 
asymmetrical, which could cause scoliosis or a slowing down of the growth of a 
limb when the child is developing.  

Polio epidemics in Sweden  
Polio infections are believed to have occurred at a low “steady-state” until the late 
19th century, when polio epidemics began to affect the western world (8). 
Interestingly, other infectious diseases were decreasing due to higher living 
standards and better medical care during the same period. It is still not fully 
understood why polio cases increased at the same time. One theory is that the 
improved living standards that prevented the spread of other infectious diseases had 
the opposite effect regarding the polio virus. People lived close together before these 
improvements were made and “everyone” was infected at a very young age, while 
they still had some immunity from their mothers during pregnancy and breast-
feeding, thus preventing them from becoming seriously ill when infected by the 
polio virus (8, 9). Moreover, the increased number of polio cases might reflect the 
rapid increase in population that occurred during this period (10). 

The first known local polio epidemic in Sweden was described in 1881, when 18 
children and adolescents were struck with paralysis in the area of Umeå. The first 
nationwide polio epidemic occurred in 1905, when more than 800 people were 
afflicted by paralytic polio. Nationwide polio epidemics were subsequently 
recurrent in Sweden during the first half of the 20th century, with the highest 
incidence of polio cases in the world (9). The last major polio epidemics were a few 
years after the end of the Second World War, more specifically 1949, 1950 and 
1953, when more than 5000 people were afflicted by paralytic polio (11).  
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Figure 1. Polio cases in Sweden 1930-1970. Figure (modified) from www.folkhalsomyndigheten.se. 

Most children and adolescents with paralytic polio were transferred to specialized 
epidemic disease hospitals, where they stayed until the fever had decreased and the 
paralysis had stabilized. Many people with permanent paralysis were transferred for 
aftercare in special disability institutions (when these institutions existed, they were 
called “Vanföreanstalter” in Swedish). The people received treatments, such as 
physiotherapy, bandages and hot baths in these institutions. Some surgical 
treatments were also performed, such as the lengthening of tendons for increased 
mobility (9).  

The patient organisation for children with polio was founded in 1946 in order to 
support people with disabilities from polio, as a result of the epidemics after the end 
of the Second World War (12). The organisation still exists and has an important 
role in information and education about LEoP to all those who were affected during 
the 20th century and are living with the condition as well as those with LEoP who 
come from other parts of the world.  

The period when the child was separated from their parents in hospitals or the 
special institutions could be very long, lasting for months and even years (13). Being 
on their own and dependent on the hospital staff could be a sad and frightening 
experience, forcing them to become obedient and “good” (14, 15). There could be a 
variety of remaining disabilities from the paralysis, such as a reduced limb length, 
misalignments of joints, scoliosis etc, which could lead to difficulties with activities 
such as running, playing and participating in school gymnastics. However, 
“normality” was expected in society and their childhood experiences had a major 
impact on their lives. They learned to struggle to overcome everyday difficulties 
when they grew up and made great efforts to function in society and not differ from 
others (13) (15). Survivors of paralytic polio have also been shown to be more likely 
to achieve a university degree compared to their non-paralytic counterparts (16). 
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One study (17) suggested that many polio survivors developed a “Type A-
behaviour”, meaning that they became hard-driving, competitive and self-denying 
in their efforts to reach “normality”. This behaviour is typically learned through the 
active avoidance of punishment in people who chronically struggle to overcome 
difficulties (14). Polio survivors have more years of education and a higher 
proportion of employment and marriage compared to the general population (14). 
Many of them thus became even more successful than the average person in society 
in their efforts to reach “normality”.  

The vaccine 
The National Foundation for Infantile Paralysis was founded in 1938 by President 
Franklin D. Roosevelt, who himself was a polio survivor, in order to combat polio. 
A campaign called “The march of dimes” was held every year which aimed at 
collecting 10 cents (a “dime”) from every person (Picture 3). Both Sabin and Salk 
(see below), two polio virus researchers, received funding from the foundation for 
their vaccine development (18). 

 

 

Picture 3. Flyer from The March of Dimes campaign. Uploaded from 
https://www.wnyc.org/series/march-of-dimes. 
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The first successful polio vaccine was developed in 1950 by Hilary Koprowski, a 
Polish virologist and immunologist based in the United States. The vaccine was an 
attenuated polio virus taken orally. This weakened living virus vaccine was later 
developed further by a colleague of Koprowski, the Polish-American physician 
Albert Sabin, and this oral vaccine was approved for administration in 1960 (19). 
The advantages with a living attenuated vaccine are that it is easily administered, 
inexpensive, and could provide immunity to more people than the person taking it, 
by it being transferred via the faecal-oral route, which is similar to how the wild 
polio virus spreads. The disadvantage with a living vaccine is that, in very rare cases 
(2-4 people in a million), the vaccine could generate paralysis, possibly due to 
immune deficiency in the affected people. Moreover, a circulating weakened polio 
virus can mutate and re-acquire neurovirulence, thus making the virus dangerous 
again and lead to paralytic polio (4). 

The American physician Jonas Salk presented a vaccine based on inactivated polio 
virus in 1953, which was instead administered by injection (19). There was no risk 
that it would cause paralysis being as the vaccine did not contain any living virus 
(4). The director of the Poliomyelitis Vaccine Evaluation Center at the University 
of Michigan declared the Salk vaccine to be “safe, effective and potent” in 1955 
(20). Mass vaccination subsequently started, which rapidly reduced the number of 
new polio cases (18). 

A Swedish vaccine developed by Sven Gard, Gunnar Olin and Tore Wesslén was 
presented shortly after that of Salk. This was similarly based on inactivated polio 
virus that was administered by injection. This national vaccine came to dominate in 
Sweden, and mass vaccination started in 1957. This led to a substantial reduction in 
new polio cases and the last polio case was reported in Sweden in 1977 (9). 

The oral vaccine is currently administered in countries that still have cases of wild 
polio, and countries considered to be “at risk” for wild polio strains. The reasons for 
using the oral vaccine are the advantages mentioned above; in particular, the simple 
administration, and the lack of the requirement for professional healthcare staff or 
sterile needles. The inactivated vaccine is given in countries where the polio virus 
has been eradicated, since cases of vaccine-derived polio are not seen as justifiable 
in places where polio has been eradicated (4). 

Polio today  
The World Health Organization (WHO) adopted a resolution to eradicate polio in 
1988, The Global Polio Eradication Initiative. The eradication programme has been 
a great success, and the number of polio cases has been reduced by 99.9% since the 
campaign started. The reasons for the success are believed to be that the human 
being is the only reservoir, as the polio virus has never been found transmitting 
among animals. Moreover, infected people are only infectious for about 1-2 weeks.  
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Wild polio strains are only present in Afghanistan and Pakistan today. Several 
countries are still considered to be at risk, and vulnerable for wild polio strains. A 
total of 576 cases were reported world-wide in 2021; 4 of these were wild polio 
cases and 572 were vaccine-derived. The number of vaccine-derived polio cases are 
just a fraction of what the numbers of wild polio cases would have been, had the 
vaccinations not taken place (4). 

Late Effects of Polio 
The remaining disability after the acute polio infection has for a long time been 
believed to be stable. The first description of new muscular weakening and atrophy 
in polio survivors was made in 1875 by Fulgence Raymond and Jean-Martin 
Charcot (21), two French neurologists. However, this was not widely acknowledged 
in the medical society until the 1980’s when the new symptoms became more 
systematically reviewed than had previously been performed (22).  

The term Postpolio syndrome (PPS) was introduced in 1985 by the American 
physician and polio survivor Lauro Halstead (23). Late Effects of Polio (LEoP) is a 
broader term, also covering symptoms not required for PPS (24). All people with 
LEoP do thus not meet the criteria for PPS. However, the terms are often used 
synonymously, and in my thesis, I have used the words as synonyms, and the people 
participating in my studies all met the PPS criteria.  

There are approximately 15-20 million polio survivors in the world (5). Up to 80% 
of these will develop LEoP, making it one of the most common neuromuscular 
conditions (25). There are no detailed data on the number of polio survivors in 
Sweden. The patient organisation and clinicians working in the field estimate that 
there are about 5000 people with LEoP living in Sweden. With the increase in 
immigration from, for example, the Middle East, Africa and Asia where polio still 
existed until a few decades ago, we can expect that there will be people with LEoP 
needing health care for many years to come.  

Pathophysiology 
The pathophysiology of LEoP is not completely understood. The enlarged motor 
units that develop during recovery from acute polio are believed to be unstable over 
time, with a progressive loss of the axonal sprouts, leading to decreased innervated 
musculature. Metabolic stress, combined with overuse and normal aging are thought 
to contribute to functional decline (5). Some studies propose that an inflammatory 
process might be present, since increased levels of cytokines have been observed in 
serum and cerebrospinal fluid in people with LEoP (26). However, a correlation to 
symptom severity has not been found (5), and intravenous treatment with 
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immunoglobulins has not been proven beneficial regarding the LEoP associated 
muscle weakness (27).  

Symptoms and diagnosis 
Typical symptoms in people with LEoP are muscle weakness, fatigue, muscle or 
joint pain, muscular atrophy and cold intolerance (28). Less frequent symptoms, 
such as breathing difficulties, problems with swallowing, sleeping difficulties, 
memory problems, concentration difficulties and mood swings are also reported 
(29). The muscle weakness is due to the loss of motor neurons, and most commonly 
affect muscles that were already affected during the acute infection. However, 
muscles that were only mildly paralyzed during the polio infection could also be 
affected later in life (25). 

The muscular weakening is a slow process (30), with an annual reduction in strength 
of about 2-4% (25). Muscle atrophy is due to the loss of motor neurons, and the 
subsequent loss of muscle mass. Two types of fatigue have been described: the 
inability to maintain muscle force (31) and also a more general exhaustion where 
overall energy is drained, referred to as mental fatigue (32). The inability to maintain 
muscle force is due to the muscle weakness. The mental exhaustion is more 
commonly described in people who had severe meningitis in the acute polio 
infection. This fatigue usually arises after too many activities during the day. Muscle 
and/or joint pain is a result of the muscle weakness, leading to incorrect posture and 
overload (25). One study suggests that the pain might be specific for LEoP and of 
multimodal origin (33). Cold intolerance is the feeling of coldness, and an inability 
to regulate temperature. This could be due to damage to the nerves or the thermo- 
regulating area in the brain, and reduced muscle mass (25). 

There is no specific test that can confirm LEoP. It is a clinical diagnosis, which is 
often made by using the Halstead criteria (Table 1) (28). The criteria have been 
revised in 1991 and 2000, so that new muscle weakness is mandatory (34) and the 
symptoms must persist for at least a year (18). 

Table 1. The Halstead criteria. 
Prior history of polio 
Full, or incomplete recovery after the acute phase of polio 
A stable period of at least 15 years 
At least two of typical symptoms (muscle weakness, fatigue, muscle or joint pain, muscular atrophy, 
decline of functional status, cold intolerance) 
Other medical reasons must be excluded 
New muscle weakness 
Symptoms persisting for at least a year 
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An electromyography (EMG) is also typically performed when making the 
diagnosis. The EMG can confirm a prior history of poliomyelitis, showing 
abnormally enlarged, polyphasic motor unit action potentials and decreased 
recruitment of motor units during muscle contraction (35). 

Consequences of LEoP 
The new symptoms after onset of LEoP might cause new problems, such as 
difficulties walking, climbing stairs, carrying things, dressing oneself or driving. 
These difficulties might also affect the person’s self-esteem, cause problems with 
participation in leisure activities and social activities and generate worries such as a 
fear of falling (36). A correct diagnosis is sometimes delayed since the symptoms 
are not exclusive for LEoP, thus leaving the person not knowing what is happening 
to them. Managing this new situation might be very challenging. The feeling of 
“being on a downward slope without control” has been described (37). Many people 
with LEoP thus need professional support to manage the consequences of their 
LEoP. 

Management and interdisciplinary rehabilitation of LEoP 
There is no curative treatment for LEoP. Group training, regular follow up of the 
people with LEoP, and patient education are emphasized as important for the 
management of LEoP (23). Support from many different professionals is needed, 
such as physiotherapists, occupational therapists, speech and language therapists, 
social workers, psychologists, physicians and nurses being as the symptoms and 
needs are complex and diverse.  

The cornerstone in the management of people with LEoP is thus interdisciplinary 
rehabilitation from a team with expert knowledge of LEoP (25, 38). The 
rehabilitation process basically comprises four steps: assessment (description of the 
disability and the consequences), goal setting (short-term and long-term goals 
according to the person’s wishes and realistic possibilities), interventions (actions 
to reach the goals, and who is taking responsibility for the specific intervention) and 
outcome measures (objective, such as ability to perform a physical task, or self-
reported, such as perceived life satisfaction). The rehabilitation process should 
continue as long as the person is in need of interventions (25).  

The person learns about his/her condition and how to be active at an appropriate 
level during the rehabilitation process. This is important, since physical 
recommendations could be very different to the ones they learned in their childhood 
(39). Energy conserving techniques could make a great improvement on fatigue. 
Other possible causes of fatigue should also be investigated and treated, such as 
depression and sleep disturbances. Muscle pain is usually due to overload. Lifestyle 
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changes, e.g., to be active on an appropriate level, and sometimes using mobility 
aids, are necessary to prevent this. Joint pain is usually reduced by appropriate 
movement training, orthoses and mobility aids. The home environment should be 
assessed since more disability-friendly arrangements could be needed (25). 

A holistic approach has been emphasized in order to cover all important aspects of 
the person’s life (1). Such an approach is necessary, since physical, environmental 
and psychological aspects all impact the sense of living a good life. One way to 
cover all important aspects is to use the International Classification of Functioning, 
Disability and Health (ICF) model. 

The ICF model 
The ICF model was developed by WHO in order to provide a framework for health 
and disability. It is a biopsychosocial model that not only focuses on morbidity but 
includes functional aspects and health, and as such includes a person’s entire life 
situation. The ICF model is based on three components: body functions and 
structures, activities and participation, and contextual factors (i.e., environmental 
and personal factors) (1). (Figure 2). 

 

Figure 2. The ICF model 

A framework for describing all aspects of a disability, and assisting in setting 
meaningful, realistic goals and selecting effective interventions is provided by 
incorporating ICF in the rehabilitation process and the rehabilitation plan (40). 

Interdisciplinary rehabilitation focusing on the person’s whole life situation has 
been described as “a positive turning point in life” in people with LEoP. By 
participating in the rehabilitation program people were writing and taking 
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responsibility for their own rehabilitation plan, which forced them to reflect on their 
situation, their difficulties and what they wanted to achieve in their daily life. This, 
in turn, made them aware of which changes they had to make in order to accomplish 
these goals. They were able to accept their disability, establish new habits and 
describe having a different, but good life after a year, with support from the 
rehabilitation team (37). 

Living a satisfactory life with LEoP 
People with LEoP have described that the consequences following the polio 
infection, which they acquired in childhood, shaped their future lives (13, 15) They 
got used to struggling and overcoming difficulties and did their best to blend in 
society just like anyone else. Coping behaviours such as “never give up” have been 
adaptive to achieve this (14). They face a new situation when struck with LEoP, 
where the most adaptive coping behaviours, the right amount of physical activity 
and their life situation, are not the same as when they were children. It has been 
shown that many people with LEoP are generally satisfied with their lives in spite 
of all the challenges (41).  

All aspects of the ICF model, i.e., body functions and structures, activities and 
participation, and environmental and personal factors, have an influence on the 
sense of living a good life. Personal factors have not been classified formally in the 
ICF model, and are not routinely taken into account in rehabilitation, but include 
gender, age, social background, coping behaviours, personal character and other 
factors that influence how the person experiences their health condition. One 
concept that is related to personal factors, and important for the sense of living a 
good life, is the concept of salutogenesis.  

Salutogenesis 
Salutogenesis, meaning “origin of health” focuses on health-promoting factors 
instead of factors promoting illness and disease. This approach is not new and some 
traces of salutogenesis can be found since the time of Aristotle (42). However, the 
term as such was developed by Aaron Antonovsky, who also found a way to 
conceptualize salutogenesis. 

The salutogenic perspective – the history of Sense of Coherence  
Aaron Antonovsky was an Israeli-American sociologist who lived and worked both 
in the United States and in Israel in the decades following the second world war 
(43). He came to encounter survivors from the Nazi concentration camps in his 
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work, and he noticed and began to ponder about the fact that quite a few of the 
survivors were still in a good psychological health. He found it remarkable that this 
was possible after the horrors experienced in the concentration camps, and he asked 
the question “What was the miracle?” (44) 

In an attempt to find an answer to his question, salutogenesis became Antonovsky’s 
main research topic for the remainder of his life, and his answer to the salutogenic 
question was gradually taking form. He had previously identified the importance of 
general resistance resources (GRRs) in his earlier work about stressors and social 
class (43). GRRs are resources that are available for a person to solve a problem at 
hand, by oneself, someone else or something else. Examples of GRRs are 
intelligence, social support, wealth and cultural stability. He theorized that all GRRs 
send positive signals to the person, such as “here is the right track; you can handle 
things; you are of worth” (45).  

Antonovsky proposed in his work on the salutogenic model that repeated messages 
of that kind strengthened something in the person, a “factor X”, whereas such 
messages that are absent or confusing led to a weak factor X. Antonovsky believed 
initially that factor X was a cognitive element, however, he later realized that it also 
consisted of a behavioural and a motivational component (43). 

Antonovskys wife Helen named factor X “Sense of Coherence”, and Antonovsky 
defined it later as: 

“The sense of coherence is a global orientation that expresses the extent to 
which one has a pervasive, enduring though dynamic feeling of confidence 
that: 1) the stimuli deriving from one’s internal and external environments in 
the course of living are structured, predictable, and explicable; 2) the 
resources are available to one to meet the demands posed by these stimuli; 
and 3) these demands are challenges, worthy of investment and engagement” 
(44) 

Antonovsky also identified specific resources, SRRs, which are resources that are 
helpful in specific situations of stress. An SRR can, for example, be a telephone 
lifeline for suicide prevention (46). 

Sense of Coherence, from now on referred to as SOC, became Antonovsky’s answer 
to the salutogenic question. He continued working on his salutogenic model 
throughout his life, and he expressed a wish that other people should continue and 
add new knowledge to the concept. SOC became more commonly known through 
his book Unraveling the mystery of health from 1987. SOC has since then acquired 
a great deal of attention worldwide and has been an area of research in many 
different populations (43). Many studies have found that SOC is related to mental 
health, and positive aspects such as optimism and self-esteem. SOC is also 
correlated to perceived health, whereas the correlation to health in general shows 
varying results (47). 
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The three components of SOC 
SOC consists of three components: one cognitive component (comprehensibility), 
one behavioural component (manageability) and one motivational component 
(meaningfulness). A description of the three components is presented in Table 2. 
 

Table 2. The three components of SOC 
Comprehensibility The perception that you understand the 

environment and the daily events and demands. 
You understand the character of the stressor at 
hand.  

Manageability The confidence that you can handle problems 
arising in your life, by yourself or by the help of 
other people or resources. 

Meaningfulness The motivation, the perception that life is worth 
living and that challenges are worthy of 
investment. 

 

According to Antonovsky, these three components are founded in childhood and 
adolescence. Comprehensibility is developed when a child experiences the 
environment as predictable and structured. The right proportion of challenges, 
according to your abilities, develop manageability. Neither overload nor underload 
is good for manageability. Meaningfulness is developed when the child experiences 
being a person of importance, a part that matters for the result. Repeated life 
experiences of consistency, load balance and participation in decision-making are 
thus deciding the strength of a person’s SOC (44). A fourth important life experience 
was added by Shifra Sagy and Helen Antonovsky: emotional closeness; this also 
strengthens the component meaningfulness. Emotional closeness is the feeling of 
emotional bonds and belonging in the family; that you are important for the family 
members and that you have confidence in the knowledge that there is someone you 
could turn to with personal problems (48).  

Rating SOC 
Antonovsky developed a self-rating scale for assessing a persons’ SOC, which was 
based on a series of interviews of people who had experienced a major trauma that 
they had managed remarkably well. Antonovsky asked them about their life stories 
and how they reflected on them. Common expressions were translated into the 
“orientation to life” scale. The original scale consisted of 29 items. He later 
developed a shorter, 13 item scale, where some of the items from the full scale were 
removed (44, 49). 
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The respondents consider different questions and statements concerning either 
comprehensibility, manageability or meaningfulness in the 13-item scale. Examples 
are: “Do you have the feeling that you are in an unfamiliar situation and don’t know 
what to do?” (comprehensibility), “Many people – even those with a strong 
character – sometimes feel like sad sacks (losers) in certain situations. How often 
have you felt this way in the past?” (manageability), “How often do you have the 
feeling that there’s little meaning in the things you do in your daily life?” 
(meaningfulness).  

Responses to the 13 items are given on a 7-point Likert scale with statements at each 
end such as “very often” (1 point) or “never” (7 points). The total sum score for the 
SOC-13 is scale is 13-91 points. Even though each item of the scale concerns either 
comprehensibility, manageability or meaningfulness, the components are not to be 
assessed separately. The total sum score should be calculated instead, since 
Antonovsky claimed that the components are insolubly intertwined (44). A greater 
total sum score indicates a stronger SOC, but there are no cut off values indicating 
a strong or weak SOC, since the exact value where SOC loses the health protective 
effect is not known. 

The SOC scale has been found valid and reliable, with Cronbach’s alpha values 
ranging from 0.70-0.92 for SOC-13 and 0.70-0.95 for SOC-29 (50). Factorial 
analyses also indicate that the scale is multidimensional, rather than unidimensional 
as proposed by Antonovsky (50, 51). 

SOC in the general population and in people with disabilities 
The mean SOC-13 score in a study of 2003 people, selected to be representative of 
the Swedish population, was 64 points for women and 65 points for men (52). 
Antonovsky meant that SOC is more or less stable after the age of 30. However, 
several studies suggest that SOC continues to develop and increase with age (52-
54). Nilsson and co-workers found a mean SOC-13 score of 72 points in people 
aged 70-74 years in the general population. The participants’ ages are presented in 
the text below about SOC values in people with disabilities since age influences the 
SOC score. 

Both higher and lower SOC-13 values compared to the general population have been 
reported in people with disabilities. People diagnosed with stroke and with a mean 
age of 68 years had a median SOC-13 sum score of 78 points (55). An even higher 
median SOC-13 value of 80 points was reported by Ekstam and co-workers in 
people with stroke and a median age of 73 years (56). Lower SOC-13 scores were 
found.in people with Parkinson’s disease. Gison and co-workers reported a mean 
SOC-13 score of 54 points (mean age 67 years) and Rosengren and co-workers 
found a mean SOC-13 score of 66 points (mean age 70 years) (57, 58). Values close 
to the general population were reported in people with traumatic brain injury (mean 
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age 44 years); 63 points for those with a moderate-severe brain injury, and 66 points 
for those with a mild brain injury (59). A follow-up study of older people (median 
age 66 years at second assessment) with spinal cord injury showed that SOC 
increased from a median of 73 points to 77 points over 6 years (60).  

No studies with an assessment of SOC in people with LEoP had been performed 
when I started my thesis work. Knowledge of an aspect important for the sense of 
living a good life was thus lacking, and there was a need for studies investigating 
this.  

SOC and associated factors 
Multiple factors have been found to be associated with SOC over time. The 
associations with demographics, disability related factors (self-perceived 
impairments, participation in life events, life satisfaction) and coping behaviours 
have been investigated in the studies in this thesis.  

Some studies have found greater SOC scores for men than women (50, 52, 54), 
whereas other studies have found no difference (53, 61). Several studies have 
reported stronger SOC with increasing age (50, 52-54, 62). A study that reported an 
increased SOC over time in people with spinal cord injury found that a change from 
being single to having a partner significantly contributed to a positive change in the 
SOC score (60). Educational level shows various relationships to SOC. Some 
studies report a positive relationship (63-65). Other studies have reported no, or very 
small differences in SOC in people with different educational levels (52, 53) (66).  

There was no significant relationship between SOC and impairments or medical 
characteristics in people with Parkinson’s disease (67). SOC was associated with 
participation in life events in people with chronic illnesses (68). However, SOC did 
not significantly contribute to participation (69) in people with spinal cord injury. A 
strong SOC was associated with a higher life satisfaction in people with Parkinson’s 
disease, traumatic brain injury and multiple trauma (58, 59, 70). 

Studies of associations between SOC and coping behaviours show varying results. 
SOC has been positively associated with problem-focused coping behaviours in the 
general population (61), and SOC was positively associated with the emotion-
focused coping behaviour acceptance in people with spinal cord injury (71). 
Another study of people with spinal cord injury found that both SOC and acceptance 
was significantly associated with less depressive symptoms (72). 

There were, however, no studies that had examined SOC and associated factors in 
people with LEoP when I started work on this thesis. There was consequently no 
knowledge of this, and important information that could be used in the rehabilitation 
of this group of people was lacking. 
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The meaning of SOC 
Antonovsky hoped for research that would better explicate the SOC components 
(73). However, studies investigating the in-depth meaning of comprehensibility, 
manageability and meaningfulness are difficult to find. A study investigating what 
it meant to live with muscular dystrophy from a salutogenic perspective found that 
it was important to be seen as an individual, to have informal social support and to 
have meaningful activities (74). To the best of my knowledge, other studies 
investigating the in-depth meaning of SOC (ie, the meaning of comprehensibility, 
manageability, and meaningfulness) in people with long-term conditions or 
disabilities are lacking. There is thus a need for studies exploring this concept from 
the perspective of the people with a lifelong disability. 
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Rationale 

Countries all over the world have been greatly successful in combatting polio, but 
thousands of people in the world still live with LEoP. They have been struck by 
disability not once, but twice. The need to cope with the stressors of losing functions 
and adapting to their disability is an on-going process being as the condition is 
progressive. Some people with LEoP find the challenges related to their condition 
very demanding, whereas others are well adapted and very satisfied with their lives; 
they appear to have understood the core of salutogenesis in their situation. We need 
to understand what is important for living with LEoP from a salutogenic perspective 
to be able to support the people that find their situation demanding. 

One way to understand life with LEoP from a salutogenic perspective is to assess 
and explore the concept of SOC. No studies had been performed about SOC among 
people in this population when I started working with my thesis, despite the large 
number of people living with LEoP. Consequently, an important piece of knowledge 
was missing for understanding the salutogenic perspective and how to live a good 
life despite LEoP. 

Understanding the salutogenic perspective can help rehabilitation professionals in 
their clinical work. Personal factors are not routinely taken into account in 
rehabilitation but are important for the sense of living a good life. A greater 
understanding of the concept of SOC can be a step towards evidence-based 
rehabilitation interventions founded on the salutogenic perspective. This can 
enhance the possibility for people with LEoP to live a good life despite their 
disability. 
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Overall aim 

The overarching aim of this thesis was to provide a deeper and broader 
understanding of living with LEoP from a salutogenic perspective. 

Specific aims 
The specific aims were: 

• to assess SOC in people with LEoP, and to explore the association between 
SOC, demographics and variables related to their polio and LEoP; 

• to explore the associations between SOC and disability-related factors (self-
perceived impairments, participation in life events, life satisfaction) in people 
with LEoP; 

• to assess coping behaviours and to explore the association between SOC and 
coping behaviours in people with LEoP; 

• to explore the meaning of SOC in people with LEoP. 
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Overview of this thesis 

My thesis comprises three quantitative studies (Studies I-III) and one qualitative 
study (Study IV). An overview of the four studies is presented in table 3. 

Table 3. Overview of the four studies in this theses.  
 SOC and associated factors The meaning of 

SOC 
 Study I Study II Study III Study IV 
Aims To assess SOC in 

people with LEoP, 
and to explore the 
association 
between SOC, 
demographics and 
variables related to 
their polio and 
LEoP.  

To assess the 
associations 
between SOC and 
disability related 
factors in people 
with LEoP. 
 

To assess 
coping 
behaviours and 
to explore the 
association 
between SOC 
and coping 
behaviours in 
people with 
LEoP. 
 

To explore the 
meaning of SOC. 
 

Design Quantitative Cross-sectional Qualitative 
Deductive and 
inductive 

Number of 
participants 

93 14 

Data collection Postal survey Semi-structured 
interviews 

Outcome SOC-13, 
questionnaire of 
demographics and 
self-rated disability 

SOC-13 
SIPP 
RNL-I 
SWLS 

SOC-13 
Brief Cope 

Participants’ 
experiences 

Analyses Bivariate analyses Directed content 
analysis  Hierarchical multiple regression Linear 

regression 
SOC-13=13-item Sense of Coherence Scale; SIPP=Self-reported Impairments in People with Late 
Effects of Polio Scale; RNL-I=Reintegration to Normal Living Index; SWLS=Satisfaction With Life Scale; 
Brief Cope=Brief Cope scale. 
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Methods 

The quantitative studies (Studies I-III) and the qualitative study (Study IV) were 
conducted to provide a deeper and broader understanding of living with LEoP from 
a salutogenic perspective. Participants, data collection and analyses will be 
presented under two themes of my thesis: i) SOC and associated factors (quantitative 
studies) and ii) the meaning of SOC (qualitative study). The questionnaire, rating-
scales and the interview guide used in the studies are enclosed in the Appendix. 

Participants 
The participants for the studies of SOC and associated factors were chosen from 
people taking part in a previous study (36). The participants in The meaning of SOC 
were chosen from people taking part in the studies of SOC and associated factors. 
A flowchart of the recruiting process is presented in Figure 3, and a more thorough 
description of the recruiting process is provided below. 
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Figure 3. Flowchart of the recruiting process 
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SOC and associated factors (Studies I-III) 
Participants were recruited from a clinical database of people with LEoP in the 
Department of Rehabilitation Medicine at Skåne University hospital, Lund, 
Sweden. They were randomly selected from a cohort of 325 people who had 
previously been part of a study of falls, fear of falling, self-reported impairments 
and walking limitations (36). All the participants had a confirmed history of acute 
poliomyelitis in their childhood or youth and were experiencing new symptoms after 
a period of stability of at least 15 years. In the verification process of prior polio, 
the participants had an electromyogram (EMG) conducted in all four limbs, and all 
had EMG findings indicative of prior polio in at least one limb.  

All the participants lived in their own homes and were ambulatory and able to walk 
with or without mobility devices. No one was using a wheelchair as their main mode 
of transportation. Exclusion criteria were other major medical conditions (such as 
stroke or Parkinson’s disease) that could influence their condition, and an inability 
to understand Swedish.  

From the cohort, 130 people were invited to take part in the studies of SOC and 
associated factors. Ninety-seven (acceptance rate 75%) of these gave their written 
informed consent to participate. Four of them were excluded due to missing data on 
the Sense of Coherence 13 items scale (SOC-13). The final sample thus comprised 
93 people. Data on the 93 participants are presented in Table 4.  

Table 4. Characteristics of the 93 participants in the studies of SOC and associated factors. 
Gender
Men, n (%) 45 (48) 
Women, n (%) 48 (52) 
Age (years) 
Mean (Median, SD, range) 74 (75, 8, 41-91) 
Marital status 
Single, n (%) 36 (39) 
Married/cohabiting, n (%) 54 (58) 
Level of education 
Primary school (≤9 years), n (%) 31 (33) 
Secondary school (10-12 years), n (%) 31 (33) 
Higher education (≥13 years), n (%) 29 (31) 
Number of years before onset of late effects of polio 
Mean (Median, SD) 46 (45, 9) 
Self-rated disability 
Mild, n (%) 18 (19) 
Moderate, n (%) 54 (58) 
Severe, n (%) 20 (22) 
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The meaning of SOC (Study IV) 
Participants for the study of the meaning of SOC were recruited from the 93 people 
taking part in the studies of SOC and associated factors. We aimed to attain an equal 
gender distribution and an age-range that covers most people with LEoP in the 
western world. Moreover, we wanted to include participants who were both single 
and married/cohabitating and people of different educational background, in order 
to provide a rich source of experiences. Exclusion criteria were inability to take part 
in an interview and having a clinically verified depression. A total of 21 potential 
participants were invited to take part, 16 of these gave their written informed consent 
to participate. Two people were excluded; one due to a hearing loss and a clinical 
depression, and the other due to a very late response when interviews were already 
completed. The final sample thus comprised 14 people. Data on the 14 participants 
are presented in Table 5. 

 

Table 5. Characteristics of the 14 participants in the study of the meaning of SOC. 
Gender  
Men, n (%) 7 (50) 

Women, n (%) 7 (50) 

Age (years)  
Mean (Median, SD, range) 73 (74, 5, 65-84) 

Marital status  
Single, n (%) 2 (14) 

Married/cohabiting, n (%) 12 (86) 

Level of education  
Primary school (≤9 years), n (%) 0 (0) 

Secondary school (10-12 years), n (%) 8 (57) 

Higher education (≥13 years), n (%) 6 (43) 

Data collection 

SOC and associated factors (Studies I-III) 

Procedure 
Each potential participant received an invitation letter with information about the 
studies of SOC and associated factors. A questionnaire concerning demographics 
(gender, age, marital status and educational level), a self-rating scale about disability 
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level (mild, moderate or severe), the rating scales of associated factors and the 
informed consent form were included in the letter. The questionnaire, rating scales 
and informed consent form were returned within two months in a prepaid envelope.  

Rating scales 
The Swedish versions of rating scales measuring different aspects of the ICF were 
used to assess SOC and associated factors in people with LEoP. The rating scales 
are enclosed in Appendix. We used the following rating scales: 

• Sense of Coherence scale (SOC-13) 

The shorter 13-item form of the Sense of Coherence scale developed by Antonovsky 
was used (44). The total sum score ranges from 13 to 91 points, where higher values 
are in accordance with a stronger SOC. For a further description of the SOC-13 
scale, see Rating SOC. 

• Self-reported Impairments in People with Late Effects of Polio Scale (SIPP) 

The SIPP scale was developed to describe self-rated impairments, as defined by the 
ICF, in people with LEoP. It is a 13-item scale, measuring the degree the participant 
has been bothered by various impairments the past 14 days, directly or indirectly 
related to their LEoP. Response options range from 1 (not at all) to 4 (extremely). 
The total sum score ranges from 13 to 52 points; higher sum scores means that the 
person is more bothered by their impairments. The SIPP scale has been Rasch 
analysed and is unidimensional (29). It has also been examined for test-retest 
reliability and has an intraclass correlation coefficient of 0.88 (75). 

• Reintegration to Normal Living Index (RNL-I) 

The RNL-I measures self-perceived activity limitations and participation 
restrictions after incapacitating illness or trauma (76). It has been found to 
adequately assess participation according to the ICF (77). The RNL-I consists of 11 
items; the first eight assess Daily Functioning and the last three assess Perceptions 
of Self. Daily Functioning covers activities and participation in everyday life, while 
Perceptions of Self covers aspects such as comfort with self and personal 
relationships (76). The respondent considers statements like “I move around in my 
community as I feel necessary”. Answers are given on a 4-point Likert scale, where 
1 point means “Does not describe my situation” and 4 points means “Fully describes 
my situation”. The total score is 8-32 points for Daily Functioning and 3-12 points 
for Perceptions of Self, and the sum score for the entire scale is 11 to 44 points; 
higher values mean better reintegration. The RNL-I is valid and reliable with a 
Cronbach’s α of 0.73-0.97 (78, 79). 

• Satisfaction With Life Scale (SWLS) 

The SWLS rates a person’s subjective perception of satisfaction with his or her life 
situation. The scale consists of 5 items covering aspects such as the perception of 
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having an ideal life and having achieved goals. Responses are given on a 7-point 
Likert scale anchored to the statements “Strongly disagree” (1 point) to “Strongly 
agree” (7 points). The total sum score is 5 to 35 points, where higher scores mean 
greater life satisfaction. The SWLS has a Cronbach’s α value exceeding 0.80 (80). 

• The Brief Cope scale

The Brief Cope scale consists of 28 statements where the respondent considers how 
he or she normally reacts in stressful situations. The scale covers 14 coping 
behaviours and each behaviour is represented by two items in the scale. Responses 
range from “Very seldom” (1 point) to “Very often” (4 points). The higher the score 
a person has on a coping behaviour, the more he or she is using that behaviour (81). 
The scale can also be divided into three broader coping categories: problem-focused 
coping, emotion-focused coping and less useful coping, where several coping 
behaviours belong to each category (82). The coping behaviours are often used 
separately to investigate associations with other variables being as the scale is 
multidimensional and there is no total sum score for the whole scale. The coping 
behaviours in the Brief Cope scale have acceptable Cronbach’s α levels of 0.50-0.90 
(81). 

The meaning of SOC (Study IV) 

Procedure 
All the potential participants were sent a letter with information about the study of 
the meaning of SOC and an informed consent form. The people who volunteered to 
participate returned their written informed consent in a prepaid envelope. The 
participants were then contacted by phone and a time and place for the interviews 
were decided. Eight interviews were performed face-to-face, and six interviews 
were performed digitally. The face-to-face interviews took place in the participants’ 
homes (n=7) or at the location of the research team (n=1). All the interviews were 
performed individually, except for one interview where the spouse was present but 
without interacting. I was convinced that the relevant results could be identified after 
the 14th interview, and that they seemed consistent. The data collection was thus 
terminated.  

Interviews 
Semi-structured interviews were used to collect data about the meaning of SOC. An 
interview guide was developed based on the categories of SOC, i.e., 
comprehensibility, manageability and meaningfulness. The interview guide is 
enclosed in Appendix. The interview guide comprised open-ended questions 
exploring the meaning of SOC for the interviewees, such as: “What gives you 
meaning in your everyday life?”. Follow-up questions were asked if needed, such 
as: “Could you give examples…”. The interviews lasted 10 to 56 minutes (average 
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31 minutes). The interviews were recorded and transcribed verbatim, and they were 
checked against the audio files to be sure of the accuracy of the transcripts. 

Analyses 
A quantitative approach was used for the studies of SOC and associated factors and 
a qualitative approach for the study of the meaning of SOC.  

SOC and associated factors (Studies I-III) 
Means, medians, standard deviations and minimum and maximum values were used 
for the descriptive statistics. 

T-tests, Mann-Whitney U-tests and Chi square tests were performed to examine 
differences between people who chose to participate in the studies and those who 
declined (83).  

The Spearman rank correlation coefficient (Spearman’s rho) was used to assess 
bivariate relationships between SOC and the other variables, as well as between the 
variables used in the regression analyses. 

Hierarchical and linear regression analyses were performed to explore how SOC 
was associated with the other factors, with SOC as the dependent variable. The 
regression analyses met the criterion of having at least 10 participants per variable. 
Moreover, no multicollinearity was found since none of the variables had a Variance 
Inflation Factor (VIF) above 2.0 or tolerance below 0.2, and the highest bivariate 
correlation was below 0.6 (84, 85). There were no residual outliers in the models 
except for one in the model with Emotion focused coping. This outlier, however, 
had very little influence on the model since the maximum Cooks distance was far 
below 1 (85).  

All the analyses were performed using the IBM SPSS statistics version 22 (86). 
Significance levels below 0.05 were considered statistically significant. 

The meaning of SOC (Study IV) 
A directed content analysis was performed to explore the meaning of SOC (87). 
This analysis was chosen since we wanted to add further knowledge to an existing 
concept (SOC). The analysis was carried out in the following steps: 
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1. Obtaining a naïve understanding by reading all interviews. 

2. Identifying text units involving comprehensibility, manageability and 
meaningfulness and copying these text units into an individual matrix sheet 
for each of the SOC categories. 

3. Analysing and interpreting the text units and condensing the meaning units 
into codes. 

4. Sorting the codes into subcategories, covering the meaning of 
comprehensibility, manageability and meaningfulness. 

5. Identification of two over-arching themes. 

The interpretation of the data in qualitative research can always be influenced by 
the interpreter’s pre-understanding. All the authors had access to the full transcripts 
of the interviews, and all findings and interpretations were discussed by the authors 
during the process to achieve an objective interpretation as possible.  
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Ethical considerations and reflections 

The declaration of Helsinki (88) is a development of the Nuremberg code. This was 
declared in 1947 after the Nuremberg trials, where doctors were held accountable 
for conducting unethical medical human experiments during the Second World War. 
The declaration of Helsinki was first declared in 1964, and has since then undergone 
several revisions. The latest version covers 37 paragraphs in order to protect people 
when participating in medical research. The fundamental principle is that “The 
health of my patient will be my first consideration”. This means, among other things, 
that the study must be approved by an ethical committee, that the person has interest 
in the research conducted, and that the person must give an informed consent to take 
part in the research. Research must also be conducted with precautions concerning 
the limitation of potential harm to the research person. 

We followed the principles of the declaration of Helsinki in my thesis. All four 
studies were approved by the Regional Ethical Review Board in Lund, Sweden 
(Studies I-III: Dnr 2016/134) and the Swedish Ethical Review authority (Study IV: 
Dnr 2021-01217). The people involved were those who would benefit from research 
progress in the area, i.e., they have interest, themselves, that the research is 
conducted. All the participants gave their written informed consent to take part 
before they were included in the studies. Several precautions were also taken to limit 
any potential harm to the participants. 

The participants’ involvement in the studies of SOC and associated factors consisted 
of completing and returning a questionnaire about demographics and several rating 
scales. We used the short forms of the rating scales in order for the participants to 
avoid experiencing the task as being too burdensome. The studies involved no other 
discomfort for the participants. 

The study of the meaning of SOC was performed with semi-structured interviews. 
The participants chose a time and place for the interview, and they also had the 
possibility to meet digitally. The participants were allowed to finish what they were 
saying, before another question was asked, and they were also allowed to diverge 
from the subject without interruption. Speaking about their situation might evoke 
feelings of sadness or anger. One participant became very sad when talking about 
their childhood polio experience and was thus given time to talk about it as long as 
the person needed. Moreover, the interviews might evoke new thoughts or questions 
for the participants. Before leaving, they were encouraged to make contact if they 
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had any questions or further thoughts that evolved after the interview. One 
participant took contact via email and was answered promptly. The two people who 
wanted to participate but were excluded were also paid attention to. One person was 
excluded due to a hearing loss and a clinical depression. I spoke to the person 
concerned by telephone and verified that the person had a clinical contact for the 
depression. One person was excluded due to a very late response when the 
interviews were already performed. The person was thanked for wanting to take part 
and was told that the interviews were already completed. 

Being part of research can generate several positive aspects for the participants. It 
can give a positive feeling of helping with the research progress, and in the longer 
run improving clinical care. This can give a positive sense of being part of 
something that is beneficial for many people with LEoP. I believe that many people 
in my studies experienced these positive feelings. Some participants added 
messages where they thanked us for doing the studies when returning the 
questionnaire and rating scales. Moreover, it should be a positive feeling knowing 
that their condition is not “forgotten”. Several participants in the interviews 
expressed an opinion that many clinicians lack knowledge about LEoP and that 
more knowledge is needed, and satisfaction that research was being carried out. 

My overall ethical summary of my project is that the people were not harmed, and 
that some of them experienced a positive feeling of helping in making progress in 
the research area of LEoP.  
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Results 

SOC and associated factors (Studies I-III) 

Descriptive findings 
Of the 93 participants, 48 were women (52%). The mean age was 74 years (median 
75, SD 8, range 41-91). A majority (54 people, 58%) were married or cohabitating. 
Their highest educational level was distributed equally between primary school (31 
people, 33%), secondary school (31 people, 33%) and higher education (29 people, 
31%).  

Data on the descriptive findings of the rating scales are presented in Table 6. The 
mean SOC-13 score was 72 points (SD 14.5), median value was 76 points. The mean 
SIPP score was 28 points (SD 7.7). The mean RNL-I score was 25 points (SD 6.4) 
for the subscale Daily functioning and 10 points (SD 2.0) for the subscale 
Perceptions of Self. The mean SWLS score was 24 points (SD 6.9).  

Table 6. Summary of the rating-scales. Higher scores indicate a stronger SOC (SOC-13), more bothered 
by symptoms of LEoP (SIPP), better reintegration (Daily functioning, Perceptions of Self) and higher life 
satisfaction (SWLS). Numbers in brackets represent number of complete questionnaires. 
 Range Mean Median SD Min Max 

       

SOC-13 (93) 13-91 71.8 76 14.5 26 90 

SIPP (87) 13-52 28.2 27 7.7 14 47 

Daily functioning (90) 8-32 24.8 26 6.4 9 32 

Perceptions of Self (93) 3-12 10.1 10 2.0 5 12 

SWLS (92) 5-35 24.7 26 6.9 5 35 

 

The most used coping behaviours were acceptance, active coping, planning and 
positive reframing, belonging to the broader categories of problem-focused coping 
and emotion-focused coping. The least used coping behaviours were substance use, 
behavioural disengagement, religion and denial, belonging to the broader categories 
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of less useful coping and emotion-focused coping. Descriptive findings of the 
ratings on the subscales in the Brief Cope scale are presented in Table 7. 

Table 7. Summary of the ratings on the Brief Cope scale. Higher scores indicate more usage of the 
coping behaviour. 

  Range Mean SD Median Min Max 
 Problem focused coping 
 Active coping 2-8 5.8 1.6 6 2 8 
 Instrumental support 2-8 4.7 1.6 5 2 8 
 Planning 2-8 5.7 1.7 6 2 8 
 Emotion focused coping 
 Acceptance 2-8 5.9 1.5 6 2 8 
 Religion 2-8 3.3 2.0 2 2 8 
 Humor 2-8 4.3 1.7 4 2 8 
 Emotional support 2-8 4.9 1.8 5 2 8 
 Positive reframing 2-8 5.4 1.4 6 2 8 
 Denial 2-8 3.4 1.5 3 2 8 
 Less useful coping 
 Mental disengagement 2-8 3.9 1.4 4 2 7 
 Substance use 2-8 2.3 0.7 2 2 6 
 Venting of emotions 2-8 4.4 1.6 4 2 8 
 Self-blame 2-8 4.6 1.7 4 2 8 
 Behavioral disengagement 2-8 3.0 1.2 3 2 6 

 

Associations 
The results of the bivariate analyses are presented in Table 8. Higher SOC scores 
were significantly associated with being married/cohabitating (rho 0.26, p<0.05), 
having a higher education (rho 0.25, p<0.05) and more years before onset of LEoP 
(rho 0.32, p<0.01) in the bivariate analyses. There was no significant relationship 
between SOC and gender or age. Rating a more severe disability level (rho -0.34, 
p<0.01), as well as being more bothered by symptoms of LEoP (rho -0.54, p<0.01) 
was associated to lower SOC scores. Both sub-scales of the RNL-I were 
significantly and positively associated to SOC in bivariate analyses (Daily 
functioning; rho 0.43, p<0.01, Perceptions of Self; rho 0.64, p<0.01); better 
reintegration was associated with higher SOC scores. Life satisfaction, measured 
with the SWLS, was also associated with higher SOC-scores (rho 0.67, p<0.01).  
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The bivariate relations between SOC, coping categories (bold text) and coping-
behaviours are presented in Table 9. SOC scores were significantly associated with 
the Less useful coping category (rho -0.59, p<0.001), and with the coping 
behaviours denial (rho -0.34, p<0.001), self-distraction (rho -0.38, p<0.001), 
self-blame (rho -0.46, p<0.001) and behavioural disengagement (rho -0.51, 
p<0.001). There was no significant positive association between SOC and any 
coping behaviour. 

Table 9. Bivariate correlations analyzed with the Spearman rank correlation coefficient (Spearmans rho). 
Correlation is significant at the 0.001 level (***). 

Problem focused coping 0.17 
Active coping 0.11 
Instrumental support 0.05 
Planning 0.19 
Emotion focused coping -0.18 
Acceptance -0.05 
Religion -0.16 
Humor -0.11 
Emotional support 0.08 
Positive reframing 0.11 
Denial -0.34***  
Less useful coping -0.59***  
Self-distraction  -0.38***  
Substance use  -0.15 
Venting -0.17 
Self-blame -0.46***  
Behavioral disengagement -0.51***  

 

The final models of the multivariate regression analyses showed that:  

i) being married/cohabitating, having a higher education, having 
experienced more years before onset of LEoP and perceiving a mild or 
moderate disability contributed to higher SOC scores. The final model 
explained 37% (R2 adj 0.37, p < 0.001) of the variance in SOC. 

ii) higher age, less bothered by impairments due to LEoP, better 
Perceptions of Self and higher life satisfaction contributed to higher 
SOC scores. The final model explained 60% (R2 adj = 0.60, P < 0.001) 
of the variance in SOC.  

iii) less useful coping contributed to lower SOC scores. The model 
explained 34% (R2 adj 0.34, p<0.001) of the variance in SOC. 

The results from the analyses are presented in Tables 10-12.  



49 

Table 10. Results of the hierarchical multiple regression analysis with SOC-13 as dependent varable. 
Standardised beta coefficients are presented.  

 SOC-13 
Gender (female) –0.12 –0.09 –0.04 –0.05 
Age 0.17 0.27** 0.18 0.22 
Being 
married/cohabitating 

 0.36*** 0.40*** 0.30** 

Level of education1     
Secondary school  0.28* 0.25* 0.19 
Higher education  0.31** 0.30** 0.28** 
Age at acute 
poliomyelitis infection 

  –0.01 –0.09 

Number of years before 
onset of late effects of 
polio 

  0.30** 0.30** 

Self-rated disability2     
Moderate    0.35** 
Mild    0.37** 
     
Significance 0.14 <0.001 <0.001 <0.001 
R2 Adj 0.02 0.22 0.29 0.37 
R2 change 0.05 0.22 0.08 0.09 
F-ratio 2.05 5.86 5.89 6.45 
F change 2.05 8.05 4.62 5.84 
Sig F change 0.14 0.00 0.01 0.00 

1Level of education was transformed to dummy variables with primary school as the reference 
category. 2Self-rated disability was transformed to dummy variables with severe disability as the 
reference category. 
Correlation is significant at the 0.05 level (*), at the 0.01 level (**) and at the 0.001 level (***) 

 

Table 11. Results of the hierarchical regression analysis with SOC-13 as dependent variable. 
Standardised beta coefficients are presented.  

 SOC-13 
Gender (female) -0.06 -0.07 -0.07 -0.05 
Age 0.23* 0.30** 0.28** 0.20* 
SIPP  -0.54*** -0.30** -0.18* 
Daily functioning   0.11 0.10 
Perceptions of Self   0.44*** 0.23* 
SWLS    0.41*** 
Significance 0.10 <0.001 <0.001 <0.001 
R2 Adj 0.03 0.32 0.51 0.60 
R2 change 0.06 0.28 0.20 0.08 
F-ratio 2.39 13.48 18.09 20.93 
F change 2.39 33.66 16.81 16.60 
Sig F change 0.10 0.00 0.00 0.00 
     
Correlation is significant at the 0.05 level (*), at the 0.01 level (**) and at the 0.001 level (***) 
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Table 12. Result of the three individual linear regression (model 1; Problem focused coping, model 2; 
Emotion focused coping, model 3; Less useful coping) with SOC-13 as the dependent variable. 
Standardised beta coefficients are presented.  

 SOC-13 
 Model 1 Model 2 Model 3 
Gender (female) -0.09 -0.04 0.13 
Age 0.22 0.23 0.18 
Problem focused coping1 0.18 

 
 

Emotion focused coping2  -0.14  
Less useful coping3   -0.59*** 
    
Significance 0.09 0.08 0.00 
R2 Adj 0.04 0.05 0.34 
R2 change 0.08 0.09 0.36 
F-ratio 2.26 2.31 15.48 
Correlation is significant at the 0.001 level (***) 

The meaning of SOC (Study IV) 

Characteristics of the participants 
Men and women were equally represented among the 14 participants. The mean age 
was 73 years (SD 5, range 65-84). Most were married or cohabitating (12 people, 
86%). All had an education level of secondary school (8 people, 57%) or higher 
education (6 people, 43%). 

The meaning of SOC 
Each main category of SOC (comprehensibility, manageability and meaningfulness) 
contained common themes that were condensed into codes (step 3 in the analysis) 
and sorted into subcategories (step 4 in the analysis), covering the meaning of 
comprehensibility, manageability and meaningfulness. An overview of the findings 
is presented in Figure 4.  
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 Main categories  Subcategories 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sense  
of 
Coherence 

 
 
 
 
The meaning of 
Comprehensibility 

State of 
motion 

Simplifying 
by using 
metaphors 
and making 
things 
concrete 

Re-evaluating 
information and 
identifying 
patterns 

Developing 
personal 
models of 
explanation 
of illness 

State of 
being 

Following 
instructions 

Self-monitoring Evaluating 

 

 

The meaning of 
Manageability 

State of 
motion 

Initiating 
interventions 
and 
clarifying 
needs 

Modifying the 
home 
environment 

Making 
plans 

State of 
being 

Receiving 
instrumental 
and social 
support 

Keeping oneself 
occupied 

Adapting 
and 
achieving 
balance 

 

 

The meaning of 
Meaningfulness 

State of 
motion 

Using one’s 
inner drive 
for going 
forward  

Doing good and 
making a 
difference for 
others 

Viewing 
things 
positively 
and valuing 
what one 
has by 
being 
mindful 

State of 
being 

Enjoy-
ing 
nature 

Enjoying 
meaning-
ful social 
relation-
ships  

Accessing 
financial 
security 

Being 
together 
with loved 
ones 

Figur 4. An overview of the meaning of SOC in people with LEoP. Each main category of SOC 
(comprehensibility, manageability and meaningfulness) exists in a state of motion and a state of being. 
Subcategories covering the meaning of comprehensibility, manageability and meaningfulness are 
presented next to the states of motion and being in each main category. 
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The states of motion and being 
Two overarching themes were revealed in the analysis (step 5): SOC among people 
with LEoP existed in a state of motion and in a state of being, visible in all three 
categories of SOC.  

The state of motion was a process aiming to attain stronger comprehensibility, 
manageability and meaningfulness, and the state of being was the 
comprehensibility, manageability and meaningfulness that the people currently 
experienced.  

Interaction between main categories, the states of motion and being and the 
subcategories 
The main categories, the states of motion and being and the subcategories were 
closely intertwined. The subcategories could show elements of comprehensibility, 
manageability and meaningfulness (the three main categories), although belonging 
predominately to one main category of SOC. For example, one subcategory in 
manageability was keeping oneself occupied. This was placed into manageability, 
because having something to do was a way to manage daily life. However, some 
hobbies were undertaken through a genuine interest and were giving meaning, so 
the subcategory does also cover aspects of meaningfulness.  

One person was engaged in voluntary work, which both increased manageability by 
keeping the person occupied, and meaningfulness by the feeling of doing good for 
others: 

”…started to do volontary work at Erikshjälpen and help out… I think it’s 
both important and pleasant at the same time” (P5) 

Moreover, each subcategory could have elements of both motion and being. For 
example, adapting and achieving balance was placed in the state of being, since 
that was a common way to manage everyday life with LEoP and part of the 
participants daily routines. However, there was also a motion in this category 
towards better manageability and also a trace of meaningfulness, since adapting and 
achieving balance could mean that you preserved energy and were thus able to do 
things you otherwise would not be able to. One common way of balancing was 
taking breaks during the activity: 

“I can work for a while, sometimes I get a bit hot when I do it…. And when I 
have rested for a while, I can carry on” (P4) 

Furthermore, there were close interactions between subcategories. For example, 
Receiving instrumental and social support was placed in manageability, since 
support was a common way to manage daily life. One person described the support 
received from grandchildren like this: 
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“They help and support me when I need help and see that something needs to 
be carried in or out, for example. There is immediately someone who takes 
care of it. So, I get assistance with things they know I find difficult.” (P2) 

However, the other side of the coin is to give support, which is part of the 
subcategory Doing good and making a difference for others, which was 
increasing the participants’ sense of meaningfulness. This can be illustrated by a 
citation from the same person cited above: 

”We are helping out by crocheting tiny dolls or animals that we give to the 
children’s hospital or to the ambulance service. They are for the children. I 
have made a lot of them.” (P2) 

The distinctions were thus not clear cut and the main categories, the states of motion 
and being and the subcategories were closely intertwined.  

Barriers for SOC 
Barriers for comprehensibility and manageability were identified. The identified 
barriers in comprehensibility were uncertainty regarding where to turn for 
assistance for their LEoP, and uncertainty regarding the right amount of 
physical activity in order to avoid either being inactive or risking overload. One 
person expressed the uncertainty of not knowing where to turn like this: 

”Where do I turn? I haven´t received any information about that…. I know 
where to turn for the (orthopedic) shoes, I’ve got their phone number. But 
otherwise, I don´t know…” (P11) 

A barrier to manageability was experiencing rigid bureaucracy. 

“I wish there were less bureaucracy… When I wanted to visit my daughter, I 
suggested that I could drive to (her hometown) and the stair climber could 
meet me there. But that was impossible… I had to go from (participant’s 
hometown) with the transportation service... And I mean, it would have been 
a saving for everyone if I could use my own car.” (P9) 

Another barrier for manageability was not being allowed to define your own 
needs, ie; when health care staff determined the type of aid/assistance required, or 
that no aid/assistance was needed. 

Barriers for meaningfulness were not identified in the present study, but many 
participants expressed worries that a further decline in their health would threaten 
meaningful activities.  
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Discussion 

Salutogenesis is a core feature of living a good life despite having a disability. This 
is a concept that has been of great interest since Antonovsky developed his 
salutogenic model. However, the model and the concept salutogenesis are still not 
completely understood.  

I had encountered people with LEoP in my clinical work and had found that many 
of them appeared to be very content with their lives. In essence, they understood the 
core of salutogenesis in their situation, while others were less satisfied and needed 
support to live a good life.  

I wanted to investigate in my thesis what is important for salutogenesis in people 
with LEoP. The findings from the four studies will be discussed in chronological 
order, followed by a salutogenic approach in rehabilitation and methodological 
considerations. 

SOC and associated factors 

Sense of Coherence in people with Late Effects of Polio (Study I) 
When I started working on this thesis there was no knowledge at all about SOC in 
people with LEoP. The first step was thus to gain a basic knowledge of SOC in this 
population in terms of their general level of SOC, and an investigation of SOC in 
relation to gender, age, marital status and educational level. Moreover, since people 
with LEoP have various degrees of disabilities, and this could potentially be related 
to SOC, I thus included self-rated disability and number of years prior to onset of 
LEoP in the analyses. 

The level of SOC 
The level of SOC was generally as high, or even higher, as SOC in people in the 
general population and of the same age. However, there was a great variability, 
indicating that some people may need support in understanding, managing and 
finding meaning in their situation.  
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The high level of SOC in people with LEoP could have several explanations. 
Although the condition is progressive, the progression is very slow, which could 
give the person a greater sense of control and might not be as threatening as 
conditions with a more rapid progression. The level of SOC was similar to that 
found in people with stroke (55, 56) and spinal cord injury (60), both being stable 
conditions, and higher in comparison to people with Parkinson’s disease (57, 58), 
which usually has a faster progression. Moreover, LEoP does not primarily affect 
the brain, which might contribute to higher SOC scores. Lower SOC scores have 
been found in people with traumatic brain injury (59). 

The high scores for people with LEoP might also partly be explained by their 
childhood polio experience and that they have learnt from an early age to overcome 
difficulties. Adaptation is not new to them, which might generate a sense of 
acceptance and control of the new disabilities. 

Another explanation might be a social comparison (89). When they were children, 
they compared themselves to healthy counterparts who could take part in school 
gymnastics and be very physically active (Picture 4). In older age, people without 
LEoP might have other health issues, and many of them also use walking devices 
such as rollators. Those with LEoP might thus feel that they are closer to being the 
“normal” person now, compared to when they were children. 

 

 

Picture 4. “Wonder why my parents didn´t give me Salk shots”. Picture: Tom Little, 1956. Britannica 
Image Quest. 
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Finally, all the people in the studies had at some point taken part in rehabilitation, 
where they could have learnt skills and ways for managing their disability, which 
could also contribute to higher SOC scores. 

Gender 
Gender was not associated with the level of SOC in people with LEoP, which is in 
accordance with other studies where no gender differences were reported (53, 61). 
However, some studies found slightly higher SOC scores for men (50, 52, 54). One 
study found a higher SOC score for men aged 60 to 70 years, but no differences in 
other age groups (62). The gender differences found in these studies were small – 
only 1-2 points – and it is questionable whether such small differences have any 
practical relevance. Given the non-existing or small differences it appears as if 
gender itself is not important for SOC. However, if gender leads to different 
stressors, expectations and possibilities in daily life, and the individual perceives 
these as important, one cannot exclude an influence on SOC.  

Age 
Age was not associated with SOC in this study, although SOC is generally found to 
be higher with increasing age (50, 52-54, 62). In general, it may be that daily life 
when older and retired becomes more manageable with grown-up children and a 
decreased workload, which might strengthen SOC. Indeed, there are studies where 
it is suggested that increased manageability promotes a stronger SOC (90, 91). 
Moreover, older people gain more experiences from their lifetime, and these 
experiences could help them to learn how to cope with issues in life and to prioritize 
what gives them value. The reason why a difference was not found in this study may 
be due to the vast majority of the participants being older. 

Being married/cohabitating 
Being married or cohabitating contributed to higher SOC scores. This is not 
surprising, since having a partner means that you are not alone, and that you have 
someone to share the joys and hassles of everyday life with. Furthermore, the 
financial situation might be better for people in shared households, thus providing 
opportunities for, for example, purchasing some services not provided by society.  

The result in this study is also in agreement with several studies reporting that 
having close relationships and social support are associated with a strong SOC (52, 
53, 64-66, 92, 93). A longitudinal study of people with spinal cord injury reported 
that a change in marital status from single to having a partner was the only 
explanatory factor for a positive change in SOC (60). 

One can imagine, that having a partner helps to make one’s life situation more 
manageable, as you can easily get support in daily life. Furthermore, having close 
relationships means that you also give support and are needed by someone, which 
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might enhance meaningfulness. According to Antonovsky, the fact that you are 
needed by someone is indeed of great importance for meaningfulness.  

Level of education 
Having an educational level higher than primary school was associated with a stronger 
SOC. There are other studies finding a positive association with higher education (63-
65), but also studies reporting no, or very small differences (52, 53, 66). 

The differing results could suggest that education itself is not important for SOC. 
However, the higher level of social status and the financial benefits that often go 
with higher education might be important. This is in agreement with Antonovsky’s 
statement, that having a role in society that is socially valued is important for SOC. 
Moreover, having a good economy is a GRR, since it gives safety and better 
opportunities to do what you want and the ability to pay for assistance not obtained 
from society etc. 

Perception of disability 
Perceiving one’s disability as mild or moderate was associated with higher SOC 
scores. Moreover, the number of years prior to the onset of LEoP, was of 
importance; more years before the onset of LEoP contributed to a higher SOC. A 
more detailed account of disability and the association with SOC will be discussed 
related to the findings in Study II.  

 

 

Sense of Coherence and the Association with Socio-demographics and 
Disability Related Factors in People with Late Effects of Polio (Study II) 
The aim of this study was to further investigate SOC in relation to disability-related 
factors. I used the SIPP scale, assessing self-perceived symptoms of LEoP. The 
RNL-I was also used, which can be divided into two sub-scales: ”Daily 
functioning”, assessing activities and participation in daily life, and ”Perceptions of 

Summary of Study I and progression to Study II 

The first study showed that people with LEoP generally had a strong SOC. There 
was no difference between men and women, and no significant association with 
age. Contributing factors to higher SOC-scores were being married/cohabiting 
and having an education level above primary school. Moreover, perceiving the 
disability as mild or moderate and having more years prior to the onset of LEoP 
contributed to higher SOC-scores. Accordingly, it seemed as if factors related 
to the persons’ disability were of importance. This was further investigated in 
the second study of my thesis. 
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Self”, assessing comfort with self. Furthermore, the variable life satisfaction was 
added and rated with the SWLS, which is a commonly used self-report scale. 

Self-rated disability 
The SIPP scale, assessing self-reported impairments, contributed negatively to 
SOC, i.e. perceiving more symptoms of LEoP was associated with lower SOC 
scores. This concurs with several studies (47, 52, 53), reporting that a strong SOC 
is associated with perceived good health. However, the association with objective 
health parameters is weaker. SOC was not correlated with impairments or medical 
characteristics in a study of people with Parkinson’s disease (67). Another study 
(53) found no difference in people with no disease and people with an identified 
disease (such as stroke or myocardial infarction).  

Why is there a difference in the association between SOC and subjective and 
objective health or disability? Perhaps the life situation as a whole is more important 
for SOC than the actual disability. If you have a social network, sufficient support 
and positive attitudes from society, the disability itself may not be seen as negative 
for the individual. Moreover, when using perceived symptoms as a parameter, one 
must keep in mind that different people could rate the same symptoms very 
differently. SOC is associated with positive aspects such as self-esteem and 
optimism (47), and people who possess these traits might not be as bothered by 
different symptoms of LEoP as people with low self-esteem and a more pessimistic 
attitude.  

Activity limitations and participation restrictions 
The RNL-I is used to assess both self-perceived as well as objective indicators of 
physical, psychological and social capabilities (76). The sub-scale “Daily 
functioning”, which focuses on activity and participation in daily life, was not 
associated with SOC in people with LEoP. This is in agreement with a study of 
people with spinal cord injury (69), where it was reported that SOC did not 
contribute to the total sum score of RNL-I. However, contradicting results have also 
been presented. Virues-Ortega and colleagues found that SOC could protect against 
disability and dependence in elderly people in Spain, assessed as having difficulties 
in activities and participation (94). Another study (68) found synchronous effects 
between SOC and body function, activity and participation, i.e. SOC enhances 
participation, and participation enhances SOC. Furthermore, participation has been 
related to life satisfaction in people with LeoP (95) which in turn, is strongly related 
to SOC (see below). The findings are thus somewhat contradicting, and there is a 
need to clarify the relationship between participation and SOC in further studies. 

The RNL-I sub-scale “Perceptions of Self” was significantly associated with a 
strong SOC. According to my knowledge, the subscale “Perceptions of Self” has 
not previously been investigated in relation to SOC, making comparisons difficult. 
However, as positive aspects such as comfort with self are focused on in the 
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subscale, the result is in line with studies reporting strong associations with positive 
characteristics, such as self-esteem (47). Moreover, when considering the three 
items of this sub-scale, in addition to comfort with self, comfort in personal 
relationships and confidence in being able to deal with things are assessed. Personal 
relationships appear to be important for SOC as previously mentioned (see 
discussion Study I). Moreover, confidence in being able to deal with things is almost 
the exact definition of manageability. Face validity alone thus supports the positive 
association between this sub-scale and SOC. 

Life satisfaction 
SOC was strongly related to life satisfaction in this study, people with a strong SOC 
also rated a high life satisfaction. This is in agreement with other studies reporting 
a similar relationship (58, 59) (70, 96). The strong association with SOC suggests 
that if you can understand, manage and find meaning in your situation, you will be 
satisfied with your life as a whole.  

 

 

Sense of coherence and coping behaviours in people with late effects of 
polio (Study III) 
The associations between SOC and the three broader coping categories of problem 
focused, emotion focused and less useful coping were assessed in order to find out 
how coping relates to SOC in people with LEoP. 

Problem focused and emotion focused coping 
Neither problem focused nor emotion focused coping had any association with SOC 
in the people with LEoP. This is in line with Antonovsky’s statement that SOC is 
not associated with any specific coping behaviour. Instead, people with a strong 

Summary of Study II and progression to Study III 

The second study in my thesis showed that subjective disability, assessed with 
the SIPP scale, was associated with lower SOC scores, whereas more objective 
disability, assessed with the subscale “Daily functioning” of the RNL-I, was not 
associated with SOC. The subscale “Perceptions of Self” of the RNL-I, as well 
as life satisfaction, were associated with higher SOC scores. 

One interpretation of this, is that psychological characteristics could be more 
important for SOC in people with LEoP than the actual disability. One concept 
within psychology and rehabilitation that is often mentioned together with SOC 
is “coping”. An investigation of how coping relates to SOC in people with LEoP 
was performed in the third study of my thesis. 
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SOC have a wide resource of different coping behaviours and are able to choose the 
most appropriate behaviour from this resource depending on the situation (44). 
Being able to be flexible in the choice of coping behaviours has been described as 
important when ageing with LEoP (14, 15, 97). It is likely that the people in this 
study have this flexibility which is reflected in the result, i.e. SOC is not 
significantly associated to any specific useful behaviours, but the people with a 
strong SOC use them all and are able to choose the most constructive behaviour for 
the situation.  

The use of problem focused coping has been found to be positively associated with 
SOC in the general population (61). Another study of people with spinal cord injury 
(71) found a strong association with the emotion focused behaviour acceptance. 
This could be seen as contradicting Antonovsky’s statement, and also the result of 
this study. However, there might not be a contradiction since this might instead 
reflect the most appropriate behaviour for the situation. People in the general 
population might have a better chance of solving the situation, problem focused 
coping is thus adaptive. The situation might more often have to be endured in people 
with spinal cord injury, acceptance is thus adaptive. One could argue that people 
with LEoP also have disabilities as people with spinal cord injury have and thus also 
have to endure their situation. This is true, and a positive association with 
acceptance would not have been surprising. 

Less useful coping 
People with LEoP with lower values of SOC more often used less useful coping 
behaviours, i.e. behaviours that are seen as destructive and could worsen the 
situation if used for longer periods. This relationship has also been found in other 
populations. People with a strong SOC with Parkinson’s disease (67) did not use 
depressive coping nor dissimulation and wishful thinking. Nahlen and colleagues 
found that SOC was negatively associated with the venting of emotions and 
self-blame in people with chronic heart failure (98). SOC was negatively associated 
with coping styles such as daydreaming, expecting the worse, and blaming someone 
else in a study of peoples with renal failure (99). In summary, it seems that people 
who do not understand, manage or find meaning in their situation also tend to use 
less useful coping behaviours and thus lack the ability to deal with stressors in a 
constructive way. 
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The meaning of SOC 

The meaning of Sense of Coherence (SOC) in people with Late Effects 
of Polio (Study IV) 
When people with LEoP described what comprehensibility, manageability and 
meaningfulness meant to them in their own words, it was revealed that SOC existed in 
a state of motion and a state of being. Moreover, the three main categories of SOC, the 
states of motion and being and the sub-categories (found in the main categories) were 
all closely intertwined. Furthermore, barriers for SOC were identified. 

According to my knowledge, this is the first study identifying the state of motion 
and state of being in SOC. Studies investigating the in-depth meaning of SOC are 
very rare and thus comparisons with other studies are very difficult to do. One 
similar study of people with limb-girdle muscular dystrophy (a neuromuscular 
disease with some similarities with LEoP) (74) has findings that can be applied to 
some of the results in the present study. 

The state of motion 
The state of motion was a process aiming to reach higher comprehensibility, 
manageability and meaningfulness, and was characterized by active approaches, 
choices and actions. Most participants in this study did not appear to be particularly 
interested in the exact mechanisms of LEoP. By simplifying information, re-
evaluating it and identifying patterns, they made their own personal model of 
explanation of their illness. Contributory factors were also taken into account in their 
own personal model, such as age. One reflection on this is that comprehensibility is 
not always dependent on actual knowledge. Instead, what is important is that the 
people themselves must have a feeling that it makes sense to them.  

Summary of Study III and progression to Study IV 
SOC was not significantly associated with problem focused or emotion focused 
coping, but people with lower values of SOC tended to rely on less useful coping.  

All studies of SOC and associated factors were performed by using rating scales, 
and thus a deeper understanding of SOC, which can be obtained by explanations 
and clarifications from the participants, was not possible. To gain a more in-
depth understanding of SOC, I wanted people with LEoP to describe in their own 
words what comprehensibility, manageability and meaningfulness mean to them. 
This was explored in the fourth study of my thesis. 
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The participants were inventive in increasing manageability, and sometimes great 
efforts and clever interventions were made, such as designing their own houses and 
gardens. One can assume that the people in our study generally have a high SOC 
(see Study I), which might reflect that they know what to do to increase 
manageability. Moreover, their earlier polio experience might play a part. Great 
efforts to increase manageability have previously been described in people with 
LEoP (15), and might be due to the fact that people with LEoP are accustomed to 
struggling with difficulties since childhood (13).  

Viewing things positively was an active choice, which enhanced meaningfulness. 
Being positive seems to be important for SOC, since this was also a finding in a 
study of older people with a high SOC (100).  

The state of being 
The state of being in people with LEoP entailed understanding the demands of being 
a person with LEoP (comprehensibility), accepting dependency (manageability) 
and, among other things, enjoying nature and meaningful social relationships 
(meaningfulness).  

Comprehensibility included following instructions from rehabilitation 
professionals. This helped them to be active on an appropriate level and to avoid 
exhaustion and pain. Furthermore, they understood that they themselves had to work 
to find the appropriate level of activities, through self-monitoring and evaluation. 
One can assume, that the need for self-monitoring and evaluation is due to the 
“appropriate” level of activity changing over time. This is also reflected in the 
manageability category; adapting and achieving balance was part of the person’s 
daily routines. 

Life with LEoP thus seems to require continuous adaptation. The participants with 
muscular dystrophy in the study by Aho and colleagues (74) also described that the 
progressive nature of the illness required continuous adaptation and caused mental 
distress and sometimes depression. This mental distress was not a major finding in 
this qualitative study, although some participants expressed worries that a further 
decline in function could threaten meaningful activities. The participants in the 
study of muscular dystrophy were much younger (18-30 years) than the participants 
with LEoP, and age could thus be an explanatory factor. The decline in physical 
functioning in those who are older might not be as threatening as for young people, 
since older people might have achieved a lot of their goals and what they want to do 
in life (such as education, work, family), which younger people still have not. The 
social comparison (described in The level of SOC, Study I) might also play a role. 

Close relationships were a source of meaningfulness for the participants and seemed 
to be very important for their sense of living a good life. They often rounded off 
with a phrase like: “So, without doubt, I lead a good life” when they described their 
closest relationships. 
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This concurs with the findings in a study of people with Parkinson’s disease (101), 
where social belonging was the main concern for achieving life satisfaction. Having 
close relationships has been found important for adaptation and experiencing health 
despite a disability (102-104) and a change in marital status, going from single to 
having a partner, was the only explanatory factor for a positive change in SOC in a 
longitudinal study of older adults ageing with spinal cord injury (60). 

Interaction in the categories, the states of motion and being, and the subcategories  
The main categories (comprehensibility, manageability, and meaningfulness), the 
state of motion and the state of being, and the subcategories were closely 
intertwined, and often interacted. This interaction was positive for SOC. For 
example, using one’s inner drive to move forward was placed in meaningfulness, as 
this drive was the motivation, which is in the essence of meaningfulness. However, 
it was important for all aspects of SOC, as this drive facilitated positive change in 
all categories of SOC.  

An example of interactions in the state of motion and the state of being is the 
subcategory accepting support, placed in the state of being. There was also a motion 
in this, since accepting support enabled the people to manage better and thereby 
reach higher autonomy and independence. 

Receiving social support from spouses, family and close friends was a subcategory 
enhancing manageability. This was also a finding in the study by Aho and 
colleagues (74). However, the other side of the coin is to give support and to be 
needed by someone else (i.e. the subcategory doing good and making a difference 
for others), which increased meaningfulness. This is an example of close 
interactions in the subcategories. 

The close interactions support Antonovsky’s statement that comprehensibility, 
manageability, and meaningfulness are closely intertwined (44). 

Barriers for SOC 
Barriers for SOC could also be identified. Examples of barriers were not knowing 
where to turn for assistance regarding their LEoP (comprehensibility) and 
experiencing rigid regulations and bureaucracy (manageability). Aho and 
colleagues have described a similar struggle for people with limb-girdle muscular 
dystrophy (74). Barriers for meaningfulness were not clearly identified, but 
considering the importance of close relationships to SOC, one conclusion is that 
loneliness could be a barrier to meaningfulness. 

The people in the present study expressed a wish for an “open door” to a 
rehabilitation clinic specialized in LEoP, which would enhance both 
comprehensibility (knowing where to turn) and manageability (support with areas 
in daily life that have become demanding). This need was also expressed by those 
with muscular dystrophy. It is most likely that all people with progressive conditions 



64 

would benefit from having contact with a clinic specialized in their condition, and 
many worries and uncertainties could be avoided. 

 

Salutogenesis in rehabilitation 
It appears, that people with LEoP who live a good life focus on aspects that give 
them value in life, for example, their personal relationships, social contexts, and 
nature (Study IV). They find ways to maintain such valuable aspects despite their 
disability (Study II) by a rich source of constructive coping behaviours that they use 
flexibly (Study III). Adaptation for people with LEoP is an ongoing process (Study 
IV). This leads us to general resistance resources (GRRs), and our role as 
rehabilitation professionals. We can improve our support of people with LEoP in 
the adaptation process, by a salutogenic approach in rehabilitation. 

The stability of SOC that Antonovsky proposed, has been questioned and 
contradicted (70, 93, 105). SOC can perhaps indeed be strengthened, but in my 
opinion, SOC is rather to be seen as a tool/an orientation, than a goal in itself. The 
gained knowledge of this thesis adds to our existing knowledge of salutogenesis, 
and a salutogenic approach in rehabilitation will be discussed in this section. 

First, in order to apply salutogenesis in rehabilitation, I believe the workplace must 
be salutogenic for the staff working there. A salutogenic workplace should, 
according to the definition of SOC, be a place where the staff have a common 
perception of the goals and missions of their workplace, know which activities and 
interventions are carried out by others, have a clear definition of their own duties 
and work assignments, and know where to turn for assistance. A scheduled, 
thorough introduction to new staff, as well as a mentor would benefit this 
comprehensibility. Moreover, to make the work manageable for the staff, there 
should be a balance in overload-underload with sufficient time for recreation. 
Communication is beneficial to obtain this balance, as well as the existence of a 
climate of flexibility, where the people at the workplace support each other when 
needed. Finally, being part of when decisions are to be taken would increase 
meaningfulness. To achieve this, I believe flexibility at the workplace that is 
increasing the person’s influence on his or her work situation is important, such as 

Summary of Study IV 
SOC existed in a state of motion, aiming to reach higher level of 
comprehensibility, manageability and meaningfulness, and a state of being, 
reflecting the comprehensibility, manageability and meaningfulness the people 
currently experienced. The main categories, the states of motion and being and 
the subcategories were closely intertwined. 
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scheduling one’s own workday, having the possibility to do some work from home 
etc. The education of key members of staff has been suggested as a way to enable 
the development of a salutogenic workplace (106). 

The person in rehabilitation should be greatly involved throughout the rehabilitation 
process, by formulating their own goals and taking responsibility for them (107). 
This is important, as a meaningful goal is highly individual, and must be defined by 
the person him/herself. An individualized, goal-oriented interdisciplinary 
rehabilitation program has previously been described and could entail a positive 
turning point for people with LEoP (37). 

One way to support SOC could be by helping the person to identify SRRs and GRRs. 
It could be done by introducing the person to patient organizations and different 
types of assets within healthcare, but also by helping the person reflect upon which 
resources he or she has in their daily life, in their surroundings and in their personal 
abilities. For example, access to an environment that is a source of recreation could 
be seen as a GRR (43). This seems to be the nature for many people with LEoP 
(Study IV), although this, of course, could differ between individuals. Rehabilitation 
staff could help the person to identify which kind of environment that is recreational 
for the person, and then he/she could try to bring elements of that environment into 
his/her daily life.  

Comprehensibility is more dependent on the person’s feeling that “it makes sense” 
than on actual knowledge, as described in Study IV. The person’s pre-understanding 
should thus be taken into account when giving information and this should be 
individualized to meet the needs and wishes of the person. It can be a delicate and 
not always easy task, neither giving too much information nor withholding it. 
However, I believe that by carefully listening to the person and giving him or her 
time to speak, and ask questions, we can come close to the desired level. 

We know that people with a weaker SOC deal with stressors in a less useful way 
(Study III). Study IV showed, that accepting dependency was constructive and could 
in fact lead to greater independence and manageability. Acceptance and 
Commitment Therapy (ACT) could thus be used, since this therapy has been proven 
beneficial for adaptation in other lifelong conditions (108). 

Due to the importance of close relationships and being part of a social context 
(Studies I and IV), interventions that prevent isolation and non-wanted loneliness 
could be beneficial. One way to do this, could be to initiate regular group activities 
for people with LEoP, which could provide a sense of social belonging. 
Interventions that bring together people with similar experiences have been proven 
to be beneficial for health (43). 

The people with LEoP emphasized the great value of contact with a team specialized 
in their condition (Study IV). By providing such continuity, a barrier for SOC could 
be reduced, and the people need not to spend time and energy on searching to solve 
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issues regarding their LEoP. Regular follow-up meetings would also ensure, that 
people in need of interdisciplinary rehabilitation are identified. 

Methodological considerations 

SOC and associated factors 
The strengths of the studies were the high response rate (75%), and the use of valid 
and reliable rating scales that cover important aspects of the ICF-model and have 
been extensively used in research. The number of participants (93 people) is 
sufficient to make reliable correlation analyses. The respondents did not differ from 
the non-respondents in terms of age, gender, or number of years before onset of 
LEoP, so the sample is likely to be representative of Swedish people with LEoP 
with a mild – moderate disability level. 

There were also some limitations. The conclusions should be restricted to people 
with LEoP who do not have a major disability as only ambulant people with LEoP 
were included. Furthermore, we cannot make any causal conclusions as all the 
studies were cross-sectional. Longitudinal studies assessing SOC and other 
variables over time would be beneficial for gaining a better understanding of cause 
and effect. The Brief Cope scale is an ordinal scale, yet data have been analyzed 
with conventional statistics. Analyses of the construct validity and the uni-
dimensionality of the scale, applying the Rasch method would be advantageous for 
future use in people with LEoP. 

The meaning of SOC 
A strength of the study is the variety of the people who were interviewed, assuring 
credibility. Men and women were equally represented, their age range of 65-84 
years covers most people with LEoP in the western world, and their disability level 
ranged from walking to using a wheelchair as their main mode of transportation. 
The varying professional background of the authors is also considered a strength, 
providing different approaches when discussing and interpreting the result. 
Furthermore, the participants had no previous relation to the interviewer, 
minimizing the risk of them providing inaccurate answers in order to “please” the 
interviewer. 

There is always a subjective interpretation from the person doing the analysis in 
qualitative studies. Being aware of this, all authors had access to the full transcripts 
of the interviews and discussed the interpretation of the result until consensus was 
achieved. Furthermore, citations from participants were added when presenting the 
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result in the journal in order to make the interpretation as objective as possible and 
assure confirmability. 

The study process was described in sufficient detail to assure dependability so that 
the work can be repeated. 

One limitation was that all participants had, at some point, taken part in an 
interdisciplinary rehabilitation program. They might thus have been provided with 
tools to manage their LEoP, and they might thus be more adapted to their condition 
than the average person with LEoP. Furthermore, all the participants were of 
Swedish origin and had an educational level higher than primary school. 
Transferability to people who have not taken part in rehabilitation, from other 
origins, having lower education levels and of younger age is thus limited.  

One of the interviews was very short (10 min), which could also be seen as a 
limitation. However, this shorter interview was one of the last interviews, and 
themes came up that were already presented by previous participants. This short 
interview thus became more confirmatory. In summary, rich information about the 
participants’ experiences of SOC was received. 
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Conclusions 

The conclusions of this thesis are: 

• People with LEoP generally have a strong SOC irrespective of age and 
gender, but some people with LEoP score very low on SOC. 

• Married/cohabitating people with LEoP and people with an educational 
level above primary school generally have higher SOC scores.  

• People with LEoP who assess their disability as more severe have lower 
SOC scores. 

• People with LEoP with a positive Perception of Self and who are satisfied 
with their lives have a high SOC. 

• People with LEoP and a high SOC are not generally using any particular 
coping behaviour, but people with LEoP and a low SOC are more likely to 
rely on less useful coping.  

• SOC exists in a state of motion in people with LEoP, aiming to attain a 
higher level of comprehensibility, manageability and meaningfulness, and 
a state of being, reflecting the comprehensibility, manageability and 
meaningfulness the people currently experience.  

• Comprehensibility, manageability, meaningfulness, as well as the states of 
motion and being are closely intertwined. 
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Clinical implications 

A summary of clinical implications is provided in this section. For a more thorough 
description, see Salutogenesis in rehabilitation. 

• The person should be greatly involved in his or her own rehabilitation 
throughout the rehabilitation process, by writing their own goals and taking 
responsibility for them. 

• SOC could be supported by helping the person to identify SRRs and GRRs. 

• The person’s pre-understanding should be taken into account when giving 
information and this should be individualized to meet the needs and wishes 
of the person.  

• Acceptance and Commitment Therapy (ACT) could be used to facilitate 
adaptation. 

• Regular group activities for people with LEoP could be initiated to prevent 
non-wanted loneliness and provide a sense of social belonging.  

• Regular follow up with a team specialized in LEoP would be beneficial for 
SOC and ensure that people in need of interdisciplinary rehabilitation are 
identified. 
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Future perspectives 

To further explore Living with LEoP from a salutogenic perspective, the following 
studies are suggested:  

• Longitudinal studies of SOC and associated factors would give a better 
understanding of cause and effect, as well as the stability or development of 
SOC in this population. 

• The factors in the multivariate analyses did not fully explain the variance in 
SOC. Similar studies conducted with SOC and additional associated factors 
(such as depressive symptoms) would thus further explain the variance in 
SOC. 

• The role of participation in relation to SOC showed differing results in 
studies of other populations. Further studies investigating different domains 
of participation in relation to SOC would thus be beneficial. 

• Psychometric testing of the rating scales in people with LEoP are lacking 
(except for the SIPP scale and RNL-I) and would be beneficial when 
conducting research in this population. 

• ACT is suggested for people using less useful coping behaviours, since this 
is proven to facilitate adaptation in other disability groups. However, it has 
not previously been used in a rehabilitation program for people with LEoP. 
An intervention study of the use of ACT in people with LEoP would be 
beneficial for insights in the applicability of ACT for people with LEoP. 

• Valuable insights in the in-depth meaning of SOC were gained. However, 
since this is a complex phenomenon there is still a lot to be explored. Further 
qualitative studies with a somewhat different approach would give further 
valuable insights of the meaning of SOC in people with LEoP and other 
disabilities. 

• The study participants were all of Swedish origin and had at some point 
taken part in interdisciplinary rehabilitation. Further studies of SOC in 
people with LEoP with different ethnic backgrounds, also including 
people who have not taken part in rehabilitation, would make comparisons 
possible and provide a better understanding of the generalizability of the 
findings. 
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Afterword 

When I think again of the person that I first met at the rehabilitation medicine 
department, I now know that this person must have had high levels of 
comprehensibility, manageability, and meaningfulness. I have learned a great deal 
in my research. I am pleased to be able to add one piece of knowledge to the existing 
knowledge of SOC and our understanding of why many people with LEoP can live 
a good life despite their disability, and why others are still struggling decades after 
their acute polio infection.  

I have also learned that there is no simple answer to anything, and that all answers 
do not apply to everyone. I thus think it is important to keep asking naïve questions 
like “How does he do it?” and investigate this in different populations and contexts. 

My PhD-project has come to an end, but I will carry on asking naïve questions, and 
keep trying to find an answer. 
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Populärvetenskaplig sammanfattning 

De sista stora polioepidemierna i Sverige var på 1950-talet, då mer än 5000 personer 
insjuknade i akut polio med förlamning. Flera decennier efter insjuknandet har 
många fått nya symptom, som muskelsvaghet, muskulär uttröttbarhet, allmän 
trötthet och smärta från muskler och leder i vila och vid aktivitet, så kallad postpolio 
(PPS) eller sena effekter av polio. Tillståndet, som ofta medför olika 
funktionsnedsättningar, kan leda till stora förändringar i vardagen och påverka 
personens delaktighet i sin livssituation vilket i sin tur kan minska 
livstillfredsställelsen. Forskning har visat att många personer med PPS är nöjda med 
sina liv, medan andra är mindre nöjda och upplever svårigheter och begränsningar. 
För att kunna hjälpa personer med PPS, behöver vi förstå vad som är viktigt för 
känslan av att leva ett gott liv med PPS. 

En faktor som har betydelse för känslan av att leva ett gott liv hos en person med en 
livslång funktionsnedsättning är vilket förhållningssätt man har till sin 
funktionsnedsättning. I detta är begrepp som salutogenes och känsla av 
sammanhang centrala. Salutogenes betyder ”hälsans ursprung” och representerar ett 
skifte från faktorer som orsakar sjukdom eller funktionsnedsättning till faktorer som 
ger hälsa och välbefinnande. Aaron Antonovsky, en amerikansk-israelisk forskare 
som intresserade sig för hälsans ursprung, kom fram till att en mycket avgörande 
faktor var en stark ”känsla av sammanhang”, KASAM, bestående av 
komponenterna begriplighet, hanterbarhet och meningsfullhet. KASAM har visat 
sig höra ihop med upplevd hälsa, livstillfredsställelse och framgångsrik anpassning 
till sin funktionsnedsättning, men kunskap om KASAM hos personer med PPS 
saknades helt innan studierna i denna avhandling påbörjades. 

Denna avhandling syftar till att öka kunskapen om KASAM hos personer med PPS. 
Avhandlingen består av tre studier där olika frågeformulär använts för att skatta 
KASAM och associerade faktorer hos 93 personer med PPS, och en kvalitativ studie 
som studerat innebörden av KASAM hos 14 personer med PPS med hjälp av 
djupintervjuer. 

Studierna visade, att personer med PPS generellt har höga värden på KASAM-
skalan och därmed god förmåga att förstå, hantera och finna mening i sin situation. 
Samtidigt var det en stor spridning på KASAM-nivå. En del personer hade mycket 
låga värden och kan därför behöva stöd i adaptations-processen. Att vara 
gift/sammanboende, högre utbildning, god självkänsla och hög livstillfredsställelse 
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var förknippat med högre värden på KASAM, medan mer symptom på PPS samt att 
använda bemästringsstrategier som anses vara mindre användbara var förknippat 
med lägre värden på KASAM. Intervjustudien visade, att KASAM hos personer 
med PPS existerar i två övergripande teman; en rörelse, som syftar till att få högre 
begriplighet, hanterbarhet och meningsfullhet, och ett varande, som är den 
begriplighet, hanterbarhet och meningsfullhet personerna upplever i sitt dagliga liv. 
Den kvalitativa studien visade också, att rörelsen och varandet, samt begriplighet, 
hanterbarhet och meningsfullhet interagerar och är tätt sammanlänkade med 
varandra. 

Tillsammans ger studierna en djupare och bredare förståelse av att leva med PPS 
från ett salutogent perspektiv. Den sammantagna kunskapen kan hjälpa 
rehabiliteringspersonal i deras kliniska arbete och ge dem verktyg för att stödja 
personer och de faktorer som är viktiga för KASAM. Detta kan öka möjligheten för 
personer med PPS att leva ett gott liv trots sin livslånga funktionsnedsättning. 
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Tack till 

Jag vill börja med att tacka de personer som deltagit i min studier, och som delat 
med sig av sina erfarenheter och upplevelser. Er medverkan har möjliggjort den här 
avhandlingen, och gett mig kunskap och erfarenhet som jag kommer ha nytta av 
både som person, forskare och läkare. 

Jag vill även tacka Stiftelsen för bistånd åt Rörelsehindrade i Skåne, Norrbacka-
Eugenia stiftelsen, samt Medicinska fakulteten vid Lunds universitet, som 
finansierat studierna i denna avhandling med forskningsanslag. 

Jan Lexell, min huvudhandledare. Tack för att du introducerat mig till forskning 
och till rehabiliteringsmedicin, för att du alltid varit tillgänglig för frågor och 
diskussioner, och för att du med din entusiasm och kunnande inspirerat mig och ökat 
mitt intresse för forskning och tron på mig själv som forskare. Tack också för att du 
lärt mig vikten av struktur i mina texter, för all återkoppling när jag bett om stöd, 
och för att du hjälpt mig att prioritera det som är viktigt i stunden. 

Christina Brogårdh, min bihandledare. Tack för den rika och värdefulla 
återkoppling du gett genom hela doktorandprojektet, både inom studiedesign, 
tolkningar samt författande av manuskripten. Din kunskap och återkoppling har 
varit ett stort stöd för mig, och gett mig ett större perspektiv. 

Lars Jacobsson, min bihandledare. Tack för all hjälp med statistik, diskussioner 
om KASAM samt återkoppling på manuskripten. Tack också för att du alltid skapar 
en lugn och trygg atmosfär! 

Anna Forsberg, medförfattare och rådgivare i intervjustudien. Jag uppskattade och 
hade verkligen roligt vid våra digitala kvälls-dejter när vi analyserade intervjuerna 
tillsammans. Tack för allt du lärt mig inom kvalitativ metodik! 

Min chef Hélène Pessah Rasmussen, för din förståelse och stora flexibilitet med 
min forskningstid och för att du möjliggör att jag kan kombinera forskning och 
klinik. 

Elisabet Londos och Marcelo Rivano Fischer, för värdefull återkoppling vid min 
halvtidskontroll. Jag uppskattar särskilt er starka rekommendation om att inkludera 
en kvalitativ studie i avhandlingen. Jag har lärt mig mycket under arbetet med den 
kvalitativa studien, och jag känner att den kompletterar tvärsnittsstudierna så att jag 
fått en mer heltäckande bild. 
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Appendix





KÄNSLA AV SAMMANHANG 
 
Livsfrågeformulär 
Här är några frågor som berör skilda områden i livet. Varje fråga har 7 möjliga svar. Markera 
den siffra som bäst passar in på ditt svar. Siffran 1 eller 7 är svarens yttervärden. Om du 
instämmer i det som står under 1, så ringa in 1:an, om du instämmer i det som står under 7, så 
ringa in 7:an. Om du känner annorlunda, ringa in den siffra som bäst överensstämmer med 
din känsla. Ge endast ett svar på varje fråga. 
 
1. Har du en känsla av att du inte riktigt bryr dig om vad som händer runt omkring 

dig? 
    1 2 3 4 5 6 7  
mycket                         mycket 
sällan eller                          ofta 
aldrig       
 
2. Har det hänt att du blev överraskad av beteendet hos personer som du trodde du 

kände väl? 
     1  2 3 4 5 6 7 
    har                        har ofta 
aldrig hänt                           hänt 
 
3. Har det hänt att människor som du litade på har gjort dig besviken? 
     1  2 3 4 5 6 7 
     har                        har ofta 
aldrig hänt                           hänt 
 
4. Hittills har ditt liv: 
      1  2 3 4 5 6 7 
  helt saknat                      genomgående 
mål och mening                      haft mål och 
                           mening 
5. Känner du dig orättvist behandlad? 
     1  2 3 4 5 6 7 
mycket                     mycket sällan/ 
  ofta                          aldrig 
 
6. Har du en känsla av att du befinner dig i en obekant situation och inte vet vad du 

skall göra? 
    1 2 3 4 5 6 7 
mycket                      mycket sällan/ 
  ofta                           aldrig 
 
7. Är dina dagliga sysslor en källa till: 
     1 2 3 4 5 6 7 
glädje och                       smärta och 
djup till-                          leda 
fredsställelse 
 
 



8. Har du mycket motstridiga känslor och tankar? 
     1 2 3 4 5 6 7 
mycket                       mycket sällan/ 
  ofta                            aldrig 
 
9. Händer det att du har känslor inom dig som du helst inte vill känna? 
     1 2 3 4 5 6 7 
mycket                        mycket 
sällan/  
  ofta                             aldrig 
 
10. Även en människa med stark självkänsla kan ibland känna sig som en ”olycksfågel”.  

Hur ofta har du känt det så? 
     1  2 3 4 5 6 7 
aldrig                         mycket ofta 
 
11. När något har hänt, har du vanligen funnit att: 
     1  2 3 4 5 6 7 
  du över-                     du såg 
eller under-                   saken i dess 
  värderade                        rätta 
dess betydelse                  proportioner 
 
12. Hur ofta känner du att det inte är någon mening med de saker du gör i ditt dagliga 

liv? 
     1  2 3 4 5 6 7 
mycket                       mycket sällan/  
ofta                            aldrig 
 
13. Hur ofta har du känslor som du inte är säker på att du kan kontrollera? 
    1  2 3 4 5 6 7 
mycket                        mycket sällan/ 
  ofta                             aldrig 
 



SJÄLVSKATTADE FUNKTIONSNEDSÄTTNINGAR 
HOS PERSONER MED POSTPOLIO 

 
 De följande frågorna efterfrågar hur mycket du påverkats av din postpolio under de senaste två veckorna 
 För varje påstående, ringa in den siffra som bäst beskriver din situation 

 
 
Under de senaste två veckorna, hur mycket har 
du besvärats av… 
 

Inte alls Litet 
grand 

 

Ganska 
mycket 

Oerhört 
mycket 

1. Nedsatt kraft i musklerna? 
 

1 2 3 4 

2. Uttröttbarhet i musklerna 
 

1 2 3 4 

3. Smärta i leder eller muskler när du går, står 
eller rör dig? 
 

1 2 3 4 

4. Smärta i leder eller muskler i vila? 
 

1 2 3 4 

5. Andningsproblem i vila? 
 

1 2 3 4 

6. Andningsproblem vid ansträngning? 
 

1 2 3 4 

7. Svårt att tåla kyla? 
 

1 2 3 4 

8. Känselnedsättning? 
 

1 2 3 4 

9. Allmän trötthet? 
 

1 2 3 4 

10. Sömnsvårigheter? 
 

1 2 3 4 

11. Koncentrationssvårigheter? 
 

1 2 3 4 

12. Minnesproblem? 
 

1 2 3 4 

13. Humörförändringar (irritabilitet, ängslan, oro 
eller nedstämdhet)? 
 

1 2 3 4 

 
Kolla att du har ringat in EN siffra för VARJE fråga 

 





UPPLEVD AKTIVITET OCH DELAKTIGHET 
 
1 = Beskriver inte min situation  
2 = Beskriver i viss mån min situation  
3 = Beskriver för det mesta min situation 
4 = Beskriver till fullo min situation  
 
Ringa in den siffra som bäst passar in på Din situation 
 
1. Jag förflyttar mig runt i min bostad i den mån jag känner är 
nödvändigt. (Rullstol, annan utrustning eller annan hjälp kan 
användas). 
       

1 2 3 4 

2. Jag förflyttar mig runt i samhället i den mån jag känner är 
nödvändigt. (Rullstol, annan utrustning eller annan hjälp kan 
användas). 
 

1 2 3 4 

3. Jag kan resa bort från hemorten i den mån jag känner är 
nödvändigt. 
(Rullstol, annan utrustning eller annan hjälp kan användas). 
 

1 2 3 4 

4. Jag är nöjd med hur mina behov i personlig vård (påklädning,  
matsituation, toalettbesök, badning) tillgodoses. (Hjälpmedel, 
handledning och/eller assistans kan användas). 
 

1 2 3 4 

5. Jag tillbringar mesta delen av mina dagar i ett arbete eller en  
sysselsättning som är nödvändigt eller viktig för mig. (Arbete kan  
vara en betald anställning, hushållsarbete, frivilligarbete, skola.  
Hjälpmedel, handledning och / eller assistans kan användas). 
 

1 2 3 4 

6. Jag kan delta i fritidsaktiviteter (hobby, hantverk,  
sport, läsning, TV, spel, datorer etc.) som jag vill. (Hjälpmedel, 
handledning och / eller assistans kan användas). 
 

1 2 3 4 

7. Jag deltar i sociala aktiviteter med min familj, vänner och/eller 
affärsbekanta som är nödvändiga eller önskvärda för mig.  
(Hjälpmedel, handledning och/eller assistans kan användas.) 
 

1 2 3 4 

8. Jag har en roll i min familj som tillgodoser mina och andra familje-
medlemmars behov. (Med familj avses människor med vilka du lever 
och/ eller släkt du inte lever med, men träffar regelbundet. 
Hjälpmedel, handledning och/eller assistans kan användas). 
 

1 2 3 4 

9. I allmänhet är jag tillfreds med mina personliga relationer. 
 

1 2 3 4 

10. I allmänhet är jag tillfreds med mig själv när jag är i sällskap med 
andra.   
 

1 2 3 4 

11. Jag känner att jag kan hantera händelser i livet när de uppstår.  1 2 3 4 
 





LIVSTILLFREDSTÄLLELSE 
 

Här nedan finns fem påståenden som du kan instämma i eller inte. För varje påstående ringa 
in en siffra från 1 till 7 där 1 betyder ”instämmer absolut inte” och 7 betyder ”instämmer helt 
och hållet. Var så ärlig som möjligt i dina svar. 
 
 
Skalan: 

1= Instämmer absolut inte 

2= Instämmer inte 

3= Instämmer oftast inte 

4= Instämmer varken eller/neutral 

5= Instämmer delvis 

6= Instämmer 

7= Instämmer helt och hållet 

 

Påståendena: 

 

1. I de flesta avseenden är mitt liv så nära det ideala   

1 2 3 4 5 6 7 

2. Mina levnadsförhållanden är utomordentliga   

1 2 3 4 5 6 7 

3. Jag är nöjd och tillfreds med mitt liv    

1 2 3 4 5 6 7 

4. Hittills har jag uppnått det viktigaste jag önskat i mitt liv  

1 2 3 4 5 6 7 

5. Om jag kunde leva om mitt liv skulle jag nästan inte ändra någonting 

1 2 3 4 5 6 7 

 





STRATEGIER FÖR ATT BEMÖTA 
SVÅRIGHETER 

 
Hur brukar du i allmänhet göra när du stressas av problem? 
 
Ringa in den siffra som passar bäst in på ditt svar 
 
Så gör jag: 
 
Svarsskalan: 1=mycket sällan, 2=ganska sällan, 3=ganska ofta, 4=mycket ofta 
 

1. Jag arbetar eller gör andra saker för att inte tänka på problemet.  
1     2     3     4 

2. Jag anstränger mig för att göra något åt min situation. 
1     2     3     4 

3. Jag säger till mig själv ”detta är inte sant”. 
1     2     3     4 

4. Jag använder alkohol eller andra droger för att känna mig bättre. 
1     2     3     4 

5. Jag får känslomässigt stöd från andra. 
1     2     3     4 

6. Jag ger upp mina försök att klara av det. 
1     2     3     4 

7. Jag agerar för att försöka förbättra situationen. 
1     2     3     4 

8. Jag vägrar inse att det har hänt. 
1     2     3     4 

9. Jag uttrycker mig verbalt för att ge utlopp för mina obehagliga känslor. 
1     2     3     4 

10. Jag får hjälp och råd från andra människor. 
1     2     3     4 

11. Jag tar alkohol eller andra droger till hjälp för att ta mig igenom situationen. 
1     2     3     4 

12. Jag försöker se det i ett annat ljus för att få det att verka mer positivt. 
1     2     3     4 

13. Jag är kritisk mot mig själv. 
1     2     3     4 

14. Jag försöker komma på en strategi för vad jag ska göra. 
1     2     3     4 

15. Jag får tröst och förståelse från någon annan person. 
1     2     3     4 

16. Jag ger upp mina försök att hantera situationen. 
1     2     3     4 

17. Jag försöker finna något bra i det som sker. 
1     2     3     4 



18. Jag skämtar om det. 
1     2     3     4 

19. Jag går på bio, tittar på tv, läser, dagdrömmer, sover, handlar eller gör något annat 
för att slippa tänka på situationen. 
1     2     3     4 

20. Jag accepterar det faktum att det hänt. 
1     2     3     4 

21. Jag ger uttryck för mina negativa känslor. 
1     2     3     4 

22. Jag försöker finna tröst i min religion eller andliga tro. 
1     2     3     4 

23. Jag försöker få råd eller hjälp från andra människor om vad jag ska göra. 
1     2     3     4 

24. Jag lär mig leva med det. 
1     2     3     4 

25. Jag tänker noga på vilka åtgärder jag kan vidta. 
1     2     3     4 

26. Jag anklagar mig själv för saker som hänt. 
1     2     3     4 

27. Jag ber eller mediterar. 
1     2     3     4 

28. Jag skojar om situationen. 
1     2     3     4 

 



Intervjuguide 

Övergripande inledande frågor:  

Vill du berätta hur ditt liv ser ut? (När fick du polio? Hur drabbad var du? Hur länge har du 

haft post-polio? Hur ser ditt liv ut för övrigt? Hur ser din hemsituation ut? Är du aktiv inom 

något yrke/förening/hobby?) 

Frågor om begriplighet:  

Vill du berätta hur du förstår din post-polio och varför du har de besvär du har idag? 

Hur påverkas ditt dagliga liv av post-polion?  

Hur tänker du kring framtiden? 

Finns det något som du vet idag som du önskar att du begripit tidigare? 

Frågor om hanterbarhet: 

Vill du berätta hur du hanterar din post-polio?  

Hur upplever du att din omgivning och närstående hanterar den? 

Finns det några rutiner/strategier/lösningar som du tycker fungerar bättre än andra eller 
som du är särskilt stolt över att ha tänkt ut? 

Frågor om meningsfullhet: 

Vad får dig att känna mening med tillvaron? 

Finns det handlingar eller personer som påverkar din känsla av meningsfullhet? 

Vill du berätta om dina livsmål utifrån där du befinner dig just nu i livet. 

Exempel på följdfrågor: Kan du ge exempel? Kan berätta mera? Kan du förklara vad du 

menar? 

Nu har jag fått ställa de frågor jag tänkt, finns det något mer som du har reflekterat över och 

skulle vilja berätta om som inte framkommit i intervjun? 
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Abstract.
BACKGROUND: Sense of Coherence (SOC) is important for successful adaptation and mental well-being in people with
life-long medical conditions. Late effects of polio (LEoP) often lead to a life-long disability, but no study has assessed SOC
in this population.
OBJECTIVE:To assess SOC in persons with LEoP and to explore the association between SOC, demographics (age, gender,
marital status and level of education) and variables related to LEoP (age at polio onset, number of years from polio until
onset of LEoP and self-rated disability).
METHOD: Ninety-three community-dwelling persons with clinically verified LEoP responded to a postal survey with the
Sense of Coherence Scale (SOC-13). A hierarchical multiple regression analysis was performed to explore the associations
with SOC.
RESULTS: SOC varied considerably among the participants. The mean and median SOC-13 total sum score was 71.8 and
76 points, which is similar to age-matched non-disabled people. The number of years before onset of LEoP and self-rated
disability together with the participants’ marital status and level of education explained 37% (p< 0.001) of the variance in
SOC.
CONCLUSION: Persons with LEoP have a level of SOC indicating that they generally have the ability to understand, handle
and being motivated when dealing with stressful events and problems arising in their lives as a result of their disability. Being
married and having a higher education, living many years before onset of LEoP and perceiving a mild to moderate disability
contributed to a strong SOC.

Keywords: Adaptation, psychological, disabled persons, Postpoliomyelitis syndrome, rehabilitation, Sense of Coherence

1. Introduction

During the first half of the 20th century, millions of
people around theworld acquired paralytic polio, also
referred to as infantile paralysis (Williams, 2013). As
mostly children were affected, polio turned out to
be one of the most frightening infections at a time

∗Address for correspondence: Maria Nolvi, MD, Department
of Health Sciences, PO Box 157, Lund University, SE-221 00
Lund, Sweden. Tel.: +46 46 222 1991; Fax: +46 46 222 1808;
E-mail: maria.nolvi@med.lu.se.

when many other infectious diseases were being suc-
cessfully prevented. In 1955 the polio vaccine was
introduced in the United States (Centers for Dis-
ease Control and Prevention, CDC, USA) and shortly
thereafter general vaccination began in other parts of
the world. In Sweden, one of the most affected coun-
tries in theworld at that time, a government-supported
vaccination programbegan in 1957 (Axelsson, 2004),
which led to a rapid reduction in the number of new
cases of polio. From 1988 and onwards, major efforts
have been made worldwide to completely eradicate

1053-8135/18/$35.00 © 2018 – IOS Press and the authors. All rights reserved
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polio through a massive vaccination program, and
in 2017 less than 100 new cases were reported (The
Global Polio Eradication Initiative, Switzerland).
Even though the global initiative to combat polio

has been very successful, the long-termconsequences
of the initial infection may remain well into the 21th
century. Many persons who recovered from the acute
paralytic polio infection can several decades later
experience new symptoms, such asmuscleweakness,
muscle fatigability, general fatigue and pain during
activities and at rest, referred to as late effects of
polio (LEoP) or post-polio syndrome (PPS) (Lexell,
2014). It is estimated that up to 80% of those who
acquired paralytic polio may develop LEoP (Farbu,
Gilhus, Barnes, Borg, de Visser, Driessen, et al.,
2006), making it one of the most common neuro-
muscular conditions.
LEoP may lead to a life-long disability, affect-

ing many aspects of a person’s daily life and mental
well-being. Hence, living with LEoP requires life
style changes and an adaptation to the disability
(Thoren-Jönsson, 2001). These persons may there-
fore benefit frombeing in contactwith a rehabilitation
clinic specialized in LEoP (Lexell, 2014). Through
interdisciplinary goal-oriented rehabilitation they can
acquire new skills, which, over time, contribute to a
sense of control, taking on a changed valued self,
a look to the future with confidence and an overall
adaptation to a new but good life (Larsson Lund &
Lexell, 2010).
An important component for successful adapta-

tion and mental well-being is the person’s global
approach towards his or her disability. The word
“salutogenesis”, meaning origin of health, was 1979
developed byAaronAntonovsky (Antonovsky, 1987)
and represents a shift in medical focus from fac-
tors making people ill to factors promoting health
and well-being. According to Antonovsky, there
are psychological elements that explain why some
people stay healthy, despite the strains of illness-
promoting stressors. Antonovsky found that a central
factor for staying healthy was a strong Sense of
Coherence (SOC), comprising ‘comprehensibility’,
‘manageability’ and ‘meaningfulness’. Comprehen-
sibility is a cognitive element and the perception that
the environment and daily events make sense, man-
ageability is a component involving problem solving
and personal resources, and meaningfulness is an
emotional element, givingmotivation and the percep-
tion that challenges are worthy of investment. Hence,
a strong SOC entails the ability to understand, han-
dle and being motivated when dealing with stressful

events and problems arising as a result of a medical
condition.
According to Antonovsky, SOC develops dur-

ing childhood and adolescence. Early experiences
of the environment being predictable and struc-
tured develop the component comprehensibility.
A balance between challenges and personal ability
developsmanageability. The componentmeaningful-
ness grows when the child or adolescent experiences
being a person of importance and a part that mat-
ters for the result. According to Antonovsky, SOC
is also strengthened by resources such as wealth,
intelligence, social support and cultural stability
(Antonovsky, 1987). He defined such resources as
general resistance resources (GRRs); the presence
of appropriate GRRs help reduce the tension when
exposed to a stressor, which strengthen SOC and
increases health.
Taken together, SOC indicates how well a person

handles stress that is a result of having a disability
(Kenne Sarenmalm, Browall, Persson, Fall-Dickson,
& Gaston-Johansson, 2013). A person with a strong
SOC will view stressful events less as a threat com-
pared to people with a weak SOC (Kennedy, Lude,
Elfström, & Smithson, 2010). Therefore, SOC is
of great importance when rehabilitation profession-
als support people with lifelong disabilities, such as
LEoP, towards successful adaptation.
To be able to assess a person’s SOC, Antonovsky

developed the Sense of Coherence-29 Scale and sub-
sequently the shorter SOC-13 scale (Antonovsky,
1993), and both scales have been used extensively
in clinical research (Eriksson & Lindström, 2005).
SOC has been assessed in persons with various
life-long neurological disabilities, such as trau-
matic brain injury (Jacobsson, Westerberg, Malec, &
Lexell, 2011), stroke (Tistad, Tham, von Koch, &
Ytterberg, 2012), spinal cord-injury (Shakeri, Yaz-
danshenas Ghazwin, Rakizadeh, Moshari, Sharbat-
daralaei, Latifi, & Tavakoli, 2016) and Parkinson’s
disease (Rosengren, Brogårdh, Jacobsson, & Lexell,
2016), and found to be positively related to vari-
ous aspects of health and well-being (Eriksson &
Lindström, 2006). To the best of our knowledge, no
study has assessed SOC in people with LEoP.
Thus, the aim of the present study is to assess SOC

in persons with LEoP, and to explore the association
between SOC, demographics (age, gender, marital
status and level of education) and variables related
to their LEoP (age at acute poliomyelitis infection,
number of years before onset of LEoP and self-rated
disability).
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2. Methods

2.1. Participants

A convenience sample of 130 community-
dwelling persons with LEoP participated in this
postal survey. They were selected from a clinical
database at a post-polio rehabilitation clinic in a
university hospital in the south of Sweden. All partic-
ipants had a confirmed history of acute poliomyelitis
with full or partial recovery, and new symptoms after
at least 15 years of functional stability. As part of the
verification of prior polio, an electromyogram (EMG)
had been recorded in both arms and legs, and all par-
ticipants had EMG findings indicative of prior polio
in at least one limb. The participants were all ambula-
tory with or without mobility devices and not using a
wheelchair as the main mode of transportation. They
were living in ordinary housing and able to under-
stand verbal and written instructions in Swedish.
An exclusion criterion was the presence of other
majormedical conditions (such as stroke, Parkinson’s
disease or severe joint problems). Of the 130 invited
persons, 97 gave their informed consent to partic-
ipate; four persons were excluded due to missing
data on the SOC-13 Scale. Thus, the total sample
comprised 93 participants.

2.2. Ethics

The principles of the Helsinki Declaration were
followed and the study was approved by the
Regional Ethical Review Board in Lund, Sweden
(Dnr 2016/134).

2.3. Procedure

Each participant received an invitation letter with
information about the study, a questionnaire about
demographics (gender, age, marital status and educa-
tional level), the Sense of Coherence Scale (SOC-13),
and a prepaid envelope to return the questionnaire and
the SOC-13 Scale. The participants were also asked
to rate their disability as mild, moderate or severe.
Data on the participants’ age at the acute poliomyeli-
tis infection and the number of years before onset of
LEoP were obtained from the database in the reha-
bilitation clinic.

2.4. Sense of Coherence Scale (SOC-13 scale)

The Swedish version of the SOC-13 scalewas used
in the present study (http://www.salutogenesis.hv.se).

The scale consists of 13 items measuring the three
dimensions of SOC: comprehensibility (5 items),
manageability (4 items) andmeaningfulness (4 items)
(Antonovsky, 1987; Antonovsky, 1993). Respon-
dents answer questions such as “Do you have the
feeling that you are in an unfamiliar situation, and
don’t know what to do?” (comprehensibility); “Do
you have the feeling that you are being treated
unfairly?” (manageability); “Do you have the feel-
ing that you don’t really care about what goes on
around you?” (meaningfulness). Responses are given
on a 7-point Likert scale ranging from ‘agree’ to ‘dis-
agree’, with statements at each end of the scale like
‘very often’ (1 point) and ‘very seldom’ or ‘never’ (7
points). According to Antonovsky, the responses rep-
resenting the three dimensions (comprehensibility,
manageability and meaningfulness) are highly inte-
grated and should not be summed separately; instead,
the responses on each item are used to calculate a total
sum score that ranges from 13 to 91 points. A greater
SOC-13 total sum score indicates a stronger SOC, yet
there are no definite cut-off values defining a strong or
a weak SOC. The SOC-13 scale has been found to be
valid and reliable, with a Cronbach’s � ranging from
0.70 to 0.92 (Antonovsky, 1993; Eriksson & Lind-
ström, 2005). In a sample of 2003 Swedes, selected to
be representative of the Swedish population, themean
SOC-13 total sum score was 65.1 points for men and
64.0 points forwomen (Larsson&Kallenberg, 1996).

2.5. Data and analyses

Means, medians, standard deviations, minimum
and maximum values, and frequencies were used
when appropriate. To examine differences between
respondents and non-respondents, t-tests, Man-
n-Whitney U-tests and Chi square tests were used
(Altman, 1990).
Bivariate analyses using the Spearman rank corre-

lation coefficient (Spearman’s rho) were performed
to explore associations between SOC, demograph-
ics and variables related to LEoP. Thereafter, a
hierarchical multiple regression analysis was per-
formed with SOC as the dependent variable. All
demographical variables and variables related to the
participants’ LEoP were included in the analyses
as independent variables. The rationale was that
previous studies (Larsson & Kallenberg, 1996;
Eriksson & Lindström, 2005; Nilsson, Leppert,
Simonsson, & Starrin, 2010; Lindmark, Stenström,
Gerdin, & Hugoson, 2010; Nilsson, Holmgren, &
Westman, 2000) have found that gender and age
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are associated with SOC. The age when the partic-
ipants acquired their polio was also included in the
analyses as SOC, according to Antonovsky, develops
during childhood (Antonovsky, 1987). The two vari-
ables ‘level of education’ and ‘self-rated disability’
were represented by3 response categories. Therefore,
dummy variables for secondary school and university
were created, with primary school as the reference
category. Similarly, dummy variables for mild and
moderate disability were created, with severe disabil-
ity as the reference category.
The independent variables were added stepwise in

4 steps: 1) gender and age; 2) marital status and level
of education; 3) variables related to LEoP (age at
the acute poliomyelitis infection and number of years
before onset of LEoP); and 4) self-rated disability.
There was no indication of multicollinearity, as the
strongest bivariate correlation was below 0.6 and no
variable had a variance inflation factor above 2.0 or
tolerance below 0.2 (Armitage, Berry, & Matthews,
2008; Field, 2013).
All analyses were performed using the IBM SPSS

statistics version 22 (IBM Corporation, Armonk,
New York, United States). Throughout, significance
levels less than 0.05 were considered statistically
significant.

3. Results

3.1. Characteristics of the participants

Data on the characteristics of the 93 participants
are presented in Table 1. There were 45 men (48%)
and 48 women (52%) with a mean age of 73.7 years.
Almost 60%weremarried or cohabiting and the level
of education varied equally between primary school,
secondary school andhigher education.Themean age
at the acute poliomyelitis infection was 6.4 years and
the mean number of years before onset of LEoP was
45.6 years. Amajority of the participants (58%) rated
themselves as having a moderate disability. Among
the non-respondents, 18weremen (55%) and 15were
women (46%), with a mean age of 72.9 years. There
were no significant differences between respondents
and non-respondents regarding gender, age, age at
the acute poliomyelitis infection and number of years
before onset of LEoP.

3.2. Sense of Coherence

The mean SOC-13 total sum score was 71.8 points
(SD 14.5) and the median 76 points (range 26-90, Q1
64.5, Q3 82.0).

Table 1
Characteristics of the 93 participants with late effects of polio

Gender
Men, n (%) 45 (48)
Women, n (%) 48 (52)

Age (years)
Mean (SD, range) 73.7 (8.3; 41–91)

Marital status
Single, n (%) 36 (39)
Married/cohabiting, n (%) 54 (58)

Level of education
Primary school (≤9 years), n (%) 31 (33)
Secondary school (10–12 years), n (%) 31 (33)
Higher education (≥13 years), n (%) 29 (31)

Age at acute poliomyelitis infection (years)
Mean (SD) 6.4 (5.8)

Number of years before onset of
late effects of polio

Mean (SD) 45.6 (9.0)
Self-rated disability
Mild, n (%) 18 (19)
Moderate, n (%) 54 (58)
Severe, n (%) 20 (22)

3.3. Bivariate analyses

In Table 2, the associations between the SOC-13
total sum score, gender, age, marital status, level of
education, age at the acute poliomyelitis infection,
number of years before onset of LEoP and self-rated
disability are presented. SOC was significantly cor-
related with marital status, level of education and
number of years before onset of LEoP and self-rated
disability, but not with gender, age or age at the acute
poliomyelitis infection. The strongest significant cor-
relation was between SOC and self-rated disability
(rho = –0.34; p< 0.01); greater SOC-13 scores were
associatedwith less severe self-rated disability. There
were also significant correlations between some of
the independent variables. The strongest of these was
between age and age at the acute poliomyelitis infec-
tion (rho = 0.45, p< 0.01); higher age was associated
with higher age at the acute poliomyelitis infection.

3.4. Hierarchical multiple regression analysis

In Table 3, the results of the hierarchical multi-
ple regression analysis with the SOC-13 total sum
score as the dependent variable are presented. In
the first step, gender and age were included but
were not significant. In the second step, marital sta-
tus and level of education were included, resulting
in a significant change in the model (Sig F change
<0.001); in this step both marital status and level of
education, together with age, were significantly con-
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Table 2
Correlations between the different variables for the 93 participants with late effects of polio

Gender Age Marital Level of Age at acute Number of years Self-rated
status education poliomyelitis before onset of late disability

infection effects of polio

SOC-13 –0.05 0.15 0.26∗ 0.25∗ 0.01 0.32∗∗ –0.34∗∗
Gender –0.06 –0.16 0.11 0.03 –0.22∗ 0.07
Age –0.12 –0.17 0.45∗∗ 0.26∗ 0.12
Marital status 0.09 –0.01 –0.07 –0.25∗
Level of education 0.11 –0.11 –0.19
Age at acute poliomyelitis –0.15 –0.09
infection

Number of years before –0.03
onset of late effects of polio

SOC-13 = Sense of Coherence Scale (13 items). Correlations between variables were analyzed with the Spearman rank correlation
coefficient (Spearmans rho). Correlation is significant at the 0.05 level (∗) and at the 0.01 level (∗∗).

Table 3
Results of the hierarchical multiple regression analyses for the 93 participants

with late effects of polio with Sense of Coherence Scale (SOC-13) as dependent variable

SOC-13

Gender –0.12 –0.09 –0.04 –0.05
Age 0.17 0.27∗∗ 0.18 0.22
Marital status 0.36∗∗∗ 0.40∗∗∗ 0.30∗∗
Level of education1

Secondary school 0.28∗ 0.25∗ 0.19
Higher education 0.31∗∗ 0.30∗∗ 0.28∗∗

Age at acute poliomyelitis –0.01 –0.09
infection

Number of years before 0.30∗∗ 0.30∗∗
onset of late effects of polio

Self-rated disability2

Moderate 0.35∗∗
Mild 0.37∗∗

Significance 0.14 0.00 0.00 0.00
R2 Adj 0.02 0.22 0.29 0.37
R2 change 0.05 0.22 0.08 0.09
F-ratio 2.05 5.86 5.89 6.45
F change 2.05 8.05 4.62 5.84
Sig F change 0.14 0.00 0.01 0.00

Standardised beta coefficients are presented. 1Level of educationwas transformed to dummy
variables with primary school as the reference category. 2Self-rated disability was trans-
formed to dummy variables with severe disability as the reference category. (For details see
2.5 Data and analyses.). Correlation is significant at the 0.05 level (∗), at the 0.01 level (∗∗)
and at the 0.001 level (∗∗∗).

tributing to the variance in SOC. In the third step,
when the variables age at the acute poliomyelitis
infection and number of years before onset of LEoP
were included, both resulted in a significant change
in the model (Sig F change = 0.01). In the fourth and
final step, self-rated disability was also significantly
changing the model (Sig F change <0.001). The final
model explained 37% (R2 adj 0.37, p< 0.001) of the
variance in SOC. The variables contributing signif-
icantly to the model were marital status, level of
education, number of years before onset of LEoP,
and self-rated disability; being married or cohabit-

ing, having a higher level of education, having lived
many years before experiencing LEoP and perceiving
a mild or moderate disability, were associated with a
greater SOC.

4. Discussion

This is, to the best of our knowledge, the first
study that has assessed SOC in persons with LEoP
and explored the association with demographics and
variables related to their disability. The main find-
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ings were that SOC varied considerably among the
participants with a mean and median SOC-13 total
sum score of 71.8 and 76 points, which is similar or
even greater than in non-disabled people. From the
multiple regression analysis, the participants’ mari-
tal status and level of education, together with the
number of years before onset of LEoP and self-rated
disability contributed significantly to the variance
in SOC.

4.1. SOC in people with late effects of polio

The mean SOC-13 total sum score in the present
study is greater than the sample of 2003 persons
(65.1 points for men and 64.0 points for women)
selected to be representative of the Swedish popu-
lation (Larsson & Kallenberg, 1996), and similar to
cohorts of non-disabledpeople of similar age.Nilsson
and co-workers (Nilsson et al., 2010) reported amean
SOC-13 total sum score of 72.1 points among a large
group of men and women age 70–74 years, and Lind-
mark and co-workers (Lindmark et al., 2010) reported
a mean SOC-13 total sum score of 72.7 points among
70 year old people.
When comparing with other lifelong disabilities,

the participants in the present study have a similar
or even greater SOC-13 total sum score. In cohorts
of older people with stroke, Tistad and co-workers
(Tistad et al., 2012) reported a median SOC-13
total sum score of 78 points (mean age 68 years)
and Ekstam and co-workers (Ekstam, Johansson,
Guidetti, Eriksson, & Ytterberg, 2015) a median of
79.5 points (median age 72.5 years). Two studies
of older people with Parkinson’s disease have found
lower SOC-13 scores. Gison and co-workers (Gison,
Rizza, Bonassi, Dall’Armi, Lisi, & Giaquinto, 2014)
reported a mean SOC-13 total sum score of 53.7
points (mean age 67 years) and Rosengren and co-
workers (Rosengren, Brogardh, Jacobsson, & Lexell,
2016) a mean total SOC-13 sum score of 65.8 points
(mean age 70.1 years). The similarities and dif-
ferences in the SOC-13 total sum score between
these populations with life-long disabilities could be
attributed to the diagnosis and the course of the dis-
ability, whether it is stable (stroke) or progressive
(Parkinson’s disease). In people with LEoP, there
are only small deteriorations over a period of time,
and, consequently, LEoP can be seen as a fairly sta-
ble disability (Stolwijk-Swuste, Beelen, Lankhorst,
&Nollet, 2005; Flansbjer, Lexell &Brogårdh, 2017).
Taken together, ambulant persons with LEoP gen-

erally have a strong SOC, indicating that they have

the ability to understand, handle and being motivated
when dealingwith stressful events and problems aris-
ing as a result of their disability. However, some
people with LEoP have a weak SOC, inferring that
they view stressful events more as a threat than peo-
ple with a strong SOC and are less adapted to their
disability. Antonovsky (Antonovsky, 1993) meant
that this indicates poorer coping resources. However,
Antonovsky did not relate SOC to any specific coping
strategies. It would therefore be of interest in future
studies to explore how SOC is related to specific cop-
ing strategies in people with LEoP as well as other
lifelong disabilities.

4.2. SOC and the association with variables
related to late effects of polio

The final regression model explained as much as
37% of the variance in SOC, and the number of years
before onset of LEoP and the participants’ self-rated
disability were most strongly associated with SOC.
This implies that a person who has lived several
decades without experiencing LEoP and then per-
ceives only mild or moderate disability has a strong
SOC. It may be that people with a strong SOC, using
appropriate coping strategies and adapting well, rate
his or her disability as less severe than people with a
weaker SOC.Alternatively, it may be that SOCdevel-
ops as a result of a person’s life situation and could
be related to aspects such as activities of daily living,
perceived participation and life satisfaction. In par-
ticular, life satisfaction, representing the degree to
which an individual’s aspirations and achievements
are being met, has been found to be positively asso-
ciated with SOC in other life-long disabilities, such
as Parkinson’s disease (Rosengren et al., 2016) and
traumatic brain injury (Jacobsson et al., 2011). Fur-
ther studies are needed to understand what factors are
related to SOC in people with LEoP.

4.3. SOC and the association with marital status
and level of education

Participants that were married or cohabiting
rated a stronger SOC. Several studies of both
disabled and non-disabled people report that hav-
ing close relations and sufficient social support is
related to a strong SOC (Holmberg, Thelin, & Stiern-
ström, 2004; Giglio, Rodriguez-Blazquez, de Pedro-
Cuesta, & Forjaz, 2015; Read, Aunola, Feldt,
Leinonen, & Ruoppila, 2005; Nilsson et al., 2000;
Silverstein & Heap, 2015; Krantz & Östergren,
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2004; Larsson & Kallenberg, 1996). Moreover, a
longitudinal study (Nilsson, Holmgren, Stegmayr,
& Westman, 2003) reported that decreased social
support was associated with a weaker SOC. It is
reasonable to assume that close relations and social
supportmakes the environmentmoremanageable and
meaningful, thereby contributing to a stronger SOC.
Participants with a higher level of education also

rated a stronger SOC. Some studies have reported
an association between SOC and the level of educa-
tion (Jueng, Tsai, & Chen, 2016; Giglio et al., 2015;
Silverstein & Heap, 2015), whereas other studies
have reported no or very limited difference in SOC
in relation to the level of education (Larsson &
Kallenberg, 1996; Nilsson et al., 2000; Holmberg
et al., 2004). Education clearly makes the environ-
ment more comprehensible, which would strengthen
the ability to handle stressful events. Furthermore,
higher education is often accompanied with better
economy and higher social status, both being GRRs
that strengthens SOC (Antonovsky, 1987).

4.4. SOC and the association with gender, age
and age at the acute infection

The multiple regression analysis revealed that the
participants’ gender was not associated with SOC.
Some studies have found that SOC is greater for men
than women (Larsson & Kallenberg, 1996; Nilsson
et al., 2010). Generally, though, most studies report
no difference in SOC between men and women
(Antonovsky, 1997; Eriksson & Lindström, 2005).
We also found that the participants’ age was

not associated with SOC. This is consistent with
Antonovsky’s concept that SOC develops up to the
age of 30, is thereafter stable and can only change if an
adult person initiates a new pattern of life experiences
(Antonovsky, 1987).However, several studies have in
fact reported increases in SOC with advancing age,
suggesting that SOC do continue to develop during
a life-time (Larsson & Kallenberg, 1996; Eriksson &
Lindström, 2005; Nilsson et al., 2010; Nilsson et al.,
2000; Lindmark et al., 2010). This implies that SOC
may not be as stable as Antonovsky originally pro-
posed (Smith, Breslin, & Beaton, 2003; Snekkevik,
Anke, Stanghelle, & Fugl-Meyer, 2003), and that
specific interventions may affect SOC in a positive
direction. Further longitudinal studies are needed to
elucidate if SOC changes with advancing age also in
people with LEoP.
Finally, SOC was not related to the participants’

age at the acute poliomyelitis infection. Thus, when

during childhood one acquired polio did not affect
SOC several decades later. This is consistent with
a study exploring the influence of childhood and
adult life experiences on SOC, indicating that SOC
is more dependent on the present life situation
than on childhood experiences (Krantz & Östergren,
2004).

4.5. Clinical implications and future research

Given the importance of SOC and the possible
association with factors related to a person’s life sit-
uation (Eriksson & Lindström, 2006), it has been
suggested that SOC may serve as a tool to identify
those who are at risk of poorer quality of life and
in need of supportive care (Mendel, Bergenius, &
Langius, 2001). Thus, SOC could be used as a screen-
ing tool to identify people with LEoP in need of
rehabilitation. Further studies are, however, needed
to explore the association between SOC and other
factors of importance for persons’ with LEoP and
their life situation. Here, qualitative interviews of
people with LEoP and different levels of SOC may
be of value. Through in-depth interviews we could
enhance our understanding of their comprehensibil-
ity, manageability and meaningfulness in daily life.
This could assist us in determining the use of SOC as
a potential screening tool.
The question then remains if rehabilitation for peo-

ple with LEoP, in particular those with low SOC
scores, could make their life situation more compre-
hensible, more manageable and more meaningful. It
has been shown that SOC can improve through inter-
ventions (Lindström & Eriksson, 2005; Tan, Chan,
Wang, & Vehvilainen-Julkunen, 2016; Weissbecker,
Salmon, Studts, Floyd, Dedert, & Sephton, 2002;
Valtonen,Raiskila,Veijola, Laksy,Kauhanen,Kiuttu,
et al., 2015), at least in a short-term perspective.
For peoplewith LEoP, interdisciplinary goal-oriented
rehabilitation is described as a turning point in life
(Larsson Lund & Lexell, 2010). Following such a
rehabilitation program people with LEoP described
that they adapted to a new but good life. During
the program, the participants were taught to write
their own rehabilitation plan. This forced them to
reflect on their life and their difficulties in manag-
ing daily activities. This, in turn, made their situation
clearer and assisted them to describe their difficul-
ties and needs to the rehabilitation professionals. The
participants described that this increased their aware-
ness of the necessary changes in their daily life and
their own responsibility to accomplish these changes.
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Thus, much of what we know of the effects of reha-
bilitation for persons with LEoP is linked to SOC
and potential improvements in SOC. It is possible
that a structured program including the use of a reha-
bilitation plan can support their overall adaptation
towards an enhanced comprehensibility, manageabil-
ity and meaningfulness. An important area for future
research is therefore to establish if and how interdis-
ciplinary goal-oriented rehabilitation for people with
LEoP and the use of a rehabilitation plan based on
the International Classification of Functioning, Dis-
ability and Health (ICF) (Lexell & Brogårdh, 2015)
can strengthen their SOC.

4.6. Strengths and limitations

A strength of the study was the high (75%)
response rate. There were also some limitations. As
we only included ambulant persons with LEoP the
conclusions should be limited to those who are not
severely restricted by their disability. Moreover, the
cross-sectional design does not allow us to make
any causal inferences. Longitudinal studies assessing
SOC and other variables over time would provide a
better understanding of the cause and effect.

5. Conclusion

Persons with LEoP have a level of SOC that is
similar to age-matched non-disabled people. Thus,
persons who in their childhood acquired acute
poliomyelitis and later in life experience new symp-
toms and a gradually worsening disability, generally
have the ability to understand, handle and beingmoti-
vated when dealing with problems arising in their
lives as a result of their disability. The participants’
marital status and level of education together with
variables related to their LEoP were contributing to a
strong SOC. Further cross-sectional as well as longi-
tudinal studies are needed to understand how SOC is
associated with other factors in persons with LEoP,
how SOC changes over time as the disability pro-
gresses, and if SOC can be strengthened through
rehabilitation.
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Jan Lexell, MD, PhD, DPhil h.c.

Abstract

Background: Sense of Coherence (SOC) is important for successful adaptation in persons with life-long disabilities. A previous study
has shown that persons with Late Effects of Polio (LEoP) have a level of SOC indicating that they generally have the ability to under-
stand, handle, and have the motivation to deal with stressful events and problems arising in their lives. However, no study has
explored the associations between SOC, sociodemographics, and disability-related factors in persons with LEoP.
Objective: To explore the associations between SOC, sociodemographics, and disability-related factors in persons with LEoP.
Design: A cross-sectional design.
Setting: University hospital outpatient clinic.
Study Participants: Ninety-three persons (mean age 74 years, 52% women) with LEoP.
Main Outcome Measurements: Swedish versions of the Sense of Coherence scale (SOC-13), Self-reported Impairments in Persons
with Late Effects of Polio (SIPP) scale, Reintegration to Normal Living Index (RNL-I) (subscales “Daily Functioning” and “Perceptions
of Self”), and Satisfaction With Life Scale (SWLS).
Methods: The participants responded to a postal survey with background information and the four rating scales. To determine factors
associated with SOC, a hierarchical regression analysis was performed with SOC as the dependent variable.
Results:Higher age, less bothered by symptoms of LEoP, better perceptions of self, and higher life satisfactionwere significantly asso-
ciated with a greater SOC score. The final model explained 60% of the variance in the SOC (R2 Adj = 0.60, P < .001).
Conclusions: The strong association between SOC, higher age, and disability-related factors is important to consider in the rehabil-
itation of persons with LEoP. This knowledge can assist rehabilitation professionals to plan interventions that enable people with LEoP
to develop strategies to better manage their daily life.
Level of Evidence: III.

Introduction

In persons who have had paralytic poliomyelitis dur-
ing childhood or adolescence, new symptoms may arise
after several decades of stability, a condition referred
to as Late Effects of Polio (LEoP) or post-polio syn-
drome.1 Impairments commonly seen in persons with
LEoP include muscle weakness, general fatigue, and
pain during activities and at rest.1 These impairments
may lead to limitations in daily activities and cause
restrictions in participation,2,3 which can impede life
satisfaction.4,5 Even though there is no cure, persons
with LEoP can benefit from an individualized goal-

oriented, interdisciplinary rehabilitation program.6 With
a variety of targeted interventions, they can go through
a process of change and thereby adapt to a different
but good life.

An essential component in successful adaptation is a
person’s overall approach toward stressors in life. As
an estimate of the ability to manage stressors, the con-
cept Sense of Coherence (SOC), developed by Aaron
Antonovsky,7 is often used. Persons with a strong SOC
are able to understand and handle stressful situations in
a positive way and have themotivation to deal with them,
whereas those with a weak SOC can be considered to have
difficulties to manage the situation of living with a
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lifelong disability. A strong SOC has therefore been linked
to successful adaptation after an injury or a disease.8,9

In a recent study10 we explored, for the first time, SOC
in persons with LEoP. We found that they have similar
levels of SOC as nondisabled persons indicating that they
generally have the ability to understand, handle, and
have the motivation to deal with stressful events and
problems arising in their lives. However, SOC varied con-
siderably and persons experiencing a more severe disabil-
ity had a weaker SOC than those experiencing mild or
moderate disability. This indicates that factors in a per-
son’s present life situation can be associated with SOC.
Therefore, knowledge of factors associated with SOC
could increase our understanding of the life situation
among persons with LEoP and how rehabilitation profes-
sionals could plan interventions that support their adap-
tation process with this lifelong disability.

Thus, the objective of this study is to explore the asso-
ciations between SOC, sociodemographics, and disability-
related factors in persons with LEoP.

Material and Methods

Study Design

This study is part of a larger project investigating SOC
and associated factors in persons with LEoP. Data describ-
ing SOC have been presented in an earlier study.10 In the
present cross-sectional study, we explored the associa-
tions between SOC, age and gender, and some compo-
nents of the International Classification of Functioning,
Disability and Health (ICF) model,11 namely self-reported
impairments, activity limitation and participation
restrictions, and life satisfaction.

Study Participants

A convenience sample of 130 persons with LEoP was
selected from a database in a post-polio rehabilitation
clinic in a university hospital in southern Sweden. All par-
ticipants were community dwelling and able to walk
indoors, with or without walking devices, and were not
using a wheelchair as their main mode of transportation.
They had a verified history of acute poliomyelitis in their
childhood or adolescence, a period of stability of at least
15 years and subsequently new symptoms that had
remained for at least 1 year. An electromyogram (EMG)
had been recorded in the upper and lower limbs as part
of the verification of prior polio, and the EMG findings
were in agreement with prior polio in at least one limb.
The exclusion criteria were presence of other major med-
ical conditions, such as stroke or Parkinson disease and
inability to understand verbal and written instructions
in Swedish. Of the invited 130 persons, 97 gave their writ-
ten informed consent to take part in the study (response
rate 75%); four persons were excluded due tomissing data

on the SOC-13 scale. Accordingly, the total sample com-
prised 93 persons.

Ethical Considerations

The principles of the Helsinki Declaration were
followed and the study was approved by the Regional Eth-
ical Review Board in Lund, Sweden (Dnr 2016/134).

Procedure

Each potential participant received by mail an invita-
tion letter with information about the study, a question-
naire about sociodemographics (gender, age, marital
status, and educational level) and Swedish versions of
four rating scales: (1) the Sense of Coherence scale
(SOC-13), (2) the Self-reported Impairments in Persons
with Late Effects of Polio (SIPP) scale, (3) the Reintegra-
tion to Normal Living Index (RNL-I) and (4) the Satisfac-
tion With Life Scale (SWLS).

Rating Scales

In the present study, we used the shorter form of the
Sense of Coherence scale, SOC-13, developed by
Antonovsky.7 The scale consists of 13 items measuring
the components comprehensibility (five items), manage-
ability (four items), and meaningfulness (four items).
Comprehensibility is the perception to understand daily
stressors. Manageability is the ability to handle stressors
by yourself or by using other resources. Meaningfulness
is the motivation and the will to take on the challenges
stressors induce. The respondent answers on a 7-point
Likert scale anchored to statements describing different
situations (eg, Doing the things you do every day is: a
source of deep pleasure and satisfaction/a source of pain
and boredom). The total score ranges from 13 to
91 points. A greater score indicates stronger SOC, but
there are no exact cutoff values defining a strong or weak
SOC. The SOC-13 scale has been found to be valid and reli-
able with a Cronbach’s α ranging from 0.70 to 0.92.12 In a
Swedish reference sample, the mean SOC-13 total scores
were 65 points for men and 64 points for women.13

As ratings of LEoP-related impairments, we used the
SIPP scale.14 The scale was developed to specifically
describe self-reported impairments, as defined by the
ICF, in persons with LEoP. It consists of 13 items assessing
the degree the respondent has been bothered, during
the past 2 weeks, by various impairments directly or indi-
rectly related to LEoP. The 13 items cover muscle weak-
ness, muscle fatigue, muscle and/or joint pain during
physical activity and at rest, sensory disturbance, breath-
ing difficulties during physical activity and at rest, cold
intolerance, general fatigue, sleep disturbances, concen-
tration difficulties, memory difficulties, and mood
swings. There are four response options, ranging from
1 (not at all) to 4 (extremely). The sum score for all items
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ranges from 13 to 52 points. Greater scores indicate that
the person is more bothered by impairments associated
with LEoP. SIPP has been Rasch analyzed and is
unidimensional,14 and it has also been examined for
test-retest reliability with an intraclass correlation coef-
ficient of 0.88.15

The RNL-I16 is a rating scale of self-perceived activity
limitations and participation restrictions in a person’s life
situation. Being reintegrated means “the reorganization
of physical, psychologic, and social characteristics so that
the individual can resume well-adjusted living after inca-
pacitating illness or trauma”.16 The RNL-I has been shown
to adequately assess participation according to ICF
criteria.17 It is composed of 11 items. The first eight items
belong to the subscale Daily Functioning (ie, mobility,
activities in daily life, self-care, occupation) with state-
ments such as “I move aroundmy community as I feel nec-
essary.” The last three items belong to the subscale
Perceptions of Self (ie, personal relationships, comfort
with self, coping skills) with statements like “In general
I am comfortable with myself when I am in the company
of others.” Each statement is followed by a 4-point Likert
scale anchored to the statements 1 (does not describe my
situation) and 4 (fully describes my situation). The sub-
scale Daily Functioning ranges from 8 to 32 points and
the subscale Perceptions of Self from 3 to 12 points, yield-
ing a total score of 11 to 44 points. For both subscales
greater scores indicate better reintegration. The RNL-I
has been found to be valid and reliable with Cronbach’s
α values between 0.73-0.97.18

Life satisfaction was rated with the SWLS, which is
used as an overall summation of a person’s life situa-
tion.19 SWLS describes a person’s subjective well-being
and covers his or her estimation of having an ideal life,
satisfaction with goals achieved, and a wish for change.
The scale consists of five questions rated on a 7-point
Likert scale ranging from “strongly disagree” to “strongly
agree.” This yields a total score of 5 to 35 points, where a
greater score represents higher life satisfaction. A score
of 20 points is considered the midpoint between satisfied
and dissatisfied.19 The SWLS has been widely used in
research and clinical work. The scale demonstrates good
convergence with other scales of life satisfaction and
has a Cronbach’s alpha value exceeding 0.80.19

Data and Analyses

All analyses were performed using the IBM SPSS statis-
tics version 22.20 Means, medians, standard deviations,
and minimum and maximum values were used when
appropriate. To examine differences between the partic-
ipants (ie, respondents) and nonrespondents, indepen-
dent sample t-tests, Mann-Whitney U-tests and chi-
square tests were used.21

To investigate factors associated with SOC, a hierarchi-
cal regression analysis was performed with SOC as the
dependent variable. The total sum scores of SIPP, the

two subscales of RNL-I, and SWLS were added consecu-
tively as independent variables. Age and gender were also
included as independent variables because previous stud-
ies have shown that these factors are associated with
SOC.12,13,22–24 The independent variables were entered
in four steps with age and gender in the first step, SIPP
in the second step, the two subscales of RNL-I in the third
step, and SWLS in the fourth step. There were no
residual outliers in themodel. All variables had a variance
inflation factor far below 10 and a tolerance well above
0.1, indicating that there was no multicollinearity.25

Significance levels <.05 were considered statistically
significant.

Results

Participant Characteristics

Data on the 93 participants are presented in Table 1.
There were 48 women (52%) and the mean age of the
participants was 74 years (median 75, SD 8, range
41-91 years). Most of the participants (58%) were married
or cohabitating. Eighty-one persons (87%) were retired. A
majority (70 persons, 75%) was using assistive devices.
Among the nonrespondents, there were 18 men (55%)
and 15 women (45%) with a mean age of 73 years. There

Table 1
Characteristics of the 93 participants with Late Effects of Polio (LEoP)
and the nonrespondents

Participants Nonrespondents

Gender, n (%)
Men 45 (48%) 18 (55%)
Women 48 (52%) 15 (45%)

Age (y)
Mean (SD) 74 (8) 73 (9)
Range 41-91 39-87

Age at polio onset
Mean (SD) 6 (6) 6 (6)

Marital status
Single 36 (39%)
Married/cohabiting 54 (58%)

Living situation
House 53 (57%)
Apartment 38 (41%)

Vocational status
Working 8 (9%)
Old age pension/disability pension 81 (87%)
Sick leave 2 (2%)

Assistive devices
No device 22 (24%)
Indoor device 1 (1%)
Outdoor device 23 (25%)
Both indoor and outdoor devices 46 (50%)

Walking ability
<100 m 28 (30%)
100-1000 m 37 (40%)
≥1000 m 28 (30%)

NB: A few of the participants did not respond to some questions so the
number of responses is not always 93.
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were no significant differences between the participants
and nonrespondents regarding age or gender.

Data for the Rating Scales

In Table 2, data from the four rating scales are pres-
ented. The mean SOC-13 score was 71.8 points (SD 14.5)
and the mean SIPP score 28.2 points (SD 7.7), respec-
tively. The mean RNL-I score was 24.8 points (SD 6.4) for
the subscale Daily Functioning and 10.1 points (SD 2.0)
for the subscale Perceptions of Self. Themean SWLS score
was 24.7 points (SD 6.9).

Hierarchical Regression Analysis

In Table 3, the results from the hierarchical regression
analysis are presented. In the first step, with age and gen-
der as independent variables, the model did not reach
significance. In the second step, when SIPP was included,
the model reached significance and explained 32% (R2

Adj = 0.32) of the variance in SOC-13; both age and SIPP
contributed significantly to the variance of SOC-13. In
the third step, when the subscales of RNL-I were entered,

this also resulted in a significant change (P < .001), but
only the subscale Perceptions of Self together with age
and SIPP contributed significantly to the variance in
SOC-13. In the fourth and final step, the added variable
SWLS contributed significantly to the model (Sig F change
<.001); this final model explained 60% of the variance in
SOC-13 (R2 Adj = 0.60, P < .001).

Discussion

Increased knowledge of factors associated with SOC, a
determinant of successful adaptation following a lifelong
disability, may enhance our understanding of the long-
term life situation for people with LEoP. In this study,
our main findings were that higher age, being less both-
ered by LEoP-related impairments, better perceptions
of self, and a higher life satisfaction were associated with
a stronger SOC, and together these variables explained as
much as 60% of the variance in SOC-13.

SOC, Age and Gender

The hierarchical multiple regression analysis revealed
that age, but not gender, contributed to the variance in
SOC, with higher age being associated with a stronger
SOC. This is consistent with several reports of greater
SOC in older age.12,13,22–24 The reason SOC is greater in
older age is, however, not clear. Increasing age may gen-
erally lead to better self-awareness, deeper knowledge,
and more life experiences, which potentially could
strengthen SOC. Increasing age may also lead to better
manageability, as children being grown up and retirement
diminish one’s everyday workload.

Previous studies have reported greater SOC scores for
men,13,22 but no gender differences in the normal popula-
tion have also been presented.23 One study24 reported no
gender differences in the total population, but greater
SOC scores for men aged 60-70 years. When looking at
the actual SOC scores, the differences between men and
women13,22 are small, only 1 or 2 points, and may there-
fore not have any real clinical importance. Moreover,
these studies have explored SOC in nondisabled persons
and no study has included people with a lifelong disabil-
ity. Taken together, age seems to be of importance for
SOC whereas further studies are needed to clarify the
importance of gender for SOC in persons with disabilities.

SOC and SIPP

The mean value of SIPP indicates that the participants
were mildly to moderately bothered by LEoP-related
impairments, which is similar to other studies of ambula-
tory persons with LEoP.26,27 SIPP contributed significantly
to SOC in the analysis, indicating that being more both-
ered by LEoP-related impairments was associated with a
lower level of SOC. This result differs somewhat from
studies of other disability groups where SOC was not

Table 2
Summary of the rating scales

Mean Median SD Min Max

SOC-13 (n = 93) 71.8 76 14.5 26 90
SIPP (n = 87) 28.2 27 7.7 14 47
RNL-I
Daily Functioning (n = 90) 24.8 26 6.4 9 32
Perceptions of Self (n = 93) 10.1 10 2.0 5 12

SWLS (n = 92) 24.7 26 6.9 5 35

SOC-13 = Sense of Coherence scale; SIPP = Self-reported Impairments in
Persons with Late Effects of Polio scale; RNL-I = Reintegration to Normal
Living Index; SWLS = Satisfaction With Life Scale.
The numbers in parentheses indicate the number of responses.

Table 3
Results of the hierarchical regression analyses for the 93 participants
with LEoPwith Sense of Coherence Scale (SOC-13) as dependent variable

SOC-13

Gender −0.06 −0.07 −0.07 −0.05
Age 0.23* 0.30** 0.28** 0.20*

SIPP −0.54*** −0.30** −0.18*

RNL-I
Daily Functioning 0.11 0.10
Perceptions of Self 0.44*** 0.23*

SWLS 0.41***

F-ratio 2.39 13.48 18.09 20.93
P value .10 .00 .00 .00

R2 Adj 0.03 0.32 0.51 0.60
R2 change 0.06 0.28 0.20 0.08
F change 2.39 33.66 16.81 16.60
P value .10 .00 .00 .00

Standardized beta coefficients are presented.
Correlation is significant at the .05 level (*), at the .01 level (**) and at
the .001 level (***).
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associated with the degree of symptoms. For example, in
persons with Parkinson disease, SOC did not correlate sig-
nificantly with Parkinson disease–related impairments or
medical characteristics.28 In another study,23 there was
no significant difference in persons with an identified dis-
ease (eg, heart infarct, stroke, and diabetes) and persons
with no disease, but SOC was negatively correlated with
perceived health.

These differences may be due to the type of rating
scales used and whether the impairments are assessed
in an objective or subjective way. SIPP is used to describe
self-reported impairments, as defined by the ICF, in per-
sons with LEoP and is not an objective measure. It could
be that a person with a strong SOC who experiences, for
example, muscle fatigue, pain in muscles and joints,
and cold intolerance does not feel that he or she is partic-
ularly bothered by these impairments. In other words, a
person with a strong SOC understands and could have
learned to manage these LEoP-related impairments in a
constructive way and thereby rate low on SIPP. Alterna-
tively, the perception of symptoms does indeed influence
a person’s level of SOC and thereby indicates that SOC, as
opposed to Antonovsky’s suggestion,7 is not stable. Fur-
ther studies are needed to explore the extent to which
SOC is in fact associated with a more positive perception
of LEoP-related impairments.

SOC and the Subscales of RNL-I

The hierarchical regression analysis also revealed that
the subscale Perceptions of Self in the RNL-I contributed
significantly to SOC. In a study of persons with spinal cord
injury,29 SOC was not significantly contributing to the
total sum score of RNL-I. In another study of elderly per-
sons in Spain,30 SOC was found to be a protective factor
against disability and dependence, assessed as difficulties
in performing activities and participation. In persons with
chronic illnesses,31 significant synchronous effects were
found between SOC and body function, activity and par-
ticipation, suggesting that SOC enhances participation
and conversely, participation enhances SOC. As the items
in this RNL-I subscale are related to personal relation-
ships, comfort with self and coping skills, this implies
that a person’s psychological characteristics are more
important for SOC than his or her actual physical disabil-
ity. Further studies investigating different domains of
participation in relation to SOC are needed to clarify
those associations.

SOC and SWLS

The mean score of SWLS (24.7 points) was higher
than the midpoint (20 points) between dissatisfied and
satisfied with life and close to the range “high score”
(25-29 points), described by Diener.32 This means that
the participants in the present study were generally
satisfied with their lives. SWLS, as a representation of

life satisfaction, was also the strongest contributor to
the variance of SOC, where the final model explained
as much as 60% of the variance in SOC. Thus, partici-
pants who were satisfied with their lives also had a
strong SOC.

As this is the first study investigating the association
between SOC and SWLS in people with LEoP, there are
no studies to compare with. However, the result is in
agreement with studies of people with traumatic brain
injury,33 multiple trauma,34,35 and Parkinson disease,36

where similar patterns have been described. Accordingly,
our study adds to the existing literature that a strong SOC
is associated with higher life satisfaction. Because a
strong SOC indicates that a person understands and man-
ages difficult situations in a successful way and perceives
life meaningful, it makes sense that this is also associated
with a higher life satisfaction.

SOC and Rehabilitation

Our overall finding in people with LEoP of an associ-
ation between SOC and self-reported impairments, per-
ceptions of self, and life satisfaction is important to
consider in the rehabilitation of these persons. In a pre-
vious qualitative study, it was described how persons
with LEoP experienced the influence of participating
in an individualized, goal-oriented, comprehensive
interdisciplinary rehabilitation program.6 The rehabili-
tation program was experienced as a turning point in
their lives. Before rehabilitation they felt they were
on a downward slope without control. Rehabilitation
was the start of a process of change where they
acquired new skills, which, over time, contributed to
a different but good life. After approximately a year,
they had a sense of control and had accepted life
with LEoP.

Much of the findings in this qualitative study6 may be
related to SOC. Rehabilitation apparently had provided
the participants with an increased comprehension of
LEoP. Also, rehabilitation was the start of a process of
change where their perception of self had changed and
they were able to manage life with LEoP, which, over
time, contributed to a different but good life. Through
this adaptation the participants had established new
habits and could look to the future with confidence, in
line with an improved meaningfulness in life.

Thus, rehabilitation interventions that improve some-
one’s overall ability to cope with one’s situation and
understand and confront the stressors that arises due to
a disability, may thereby strengthen SOC and lead to a
more stable long-term situation. If so, the question then
remains what specific coping behaviors persons with LEoP
use to manage well. Additional studies investigating the
associations between SOC and specific coping behaviors
are needed to further clarify what factors and behaviors
underlie a strong SOC.
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Implications for Rehabilitation Professionals

Our results have implications for rehabilitation profes-
sionals. Knowledge of a person with LEoP and his/her SOC
can assist in the planning of interventions. In particular,
identifying persons with a low SOC could reveal those
most in need of rehabilitation. Interventions may
strengthen the persons’ ability to understand andmanage
the consequences of LEoP, as well positively influence
their self-perception and lead to an active and meaning-
ful life. Whether this actually contributes to an improved
SOC remains to be elucidated. According to Antonovsky,7

SOC develops up to the age of 30 and is thereafter stable.
However, Antonovsky also stated that SOC can, in fact,
change if an adult person initiates a new pattern of life
experiences. It may be that a rehabilitation program
leading to a process of change could initiate such a new
pattern.

Strengths and Limitations

A strength of the study is the high response rate and
the use of valid and reliable rating scales, which enabled
us to make detailed inferences. A limitation is the cross-
sectional design, which does not allow us to make any
causal inferences. Longitudinal studies following SOC
and other variables over time are therefore needed. In
this study, persons using a wheelchair as their main mode
of transportation were not included. Until studies of
those being more severely disabled due to LEoP are pur-
sued, the results and conclusions should be limited to
those with mild to moderate LEoP-related disability.

Conclusion

The strong association between SOC, higher age, self-
reported impairments, perceptions of self, and life satis-
faction indicates that these variables are important to
consider in the rehabilitation of persons with LEoP. This
knowledge can assist rehabilitation professionals to pro-
vide targeted interventions that enable people with LEoP
to develop new strategies to better manage their
daily life.
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A B S T R A C T

Background: Sense of coherence (SOC), comprising “comprehensibility”, “manageability” and “meaningful-
ness”, is important for successful adaptation in persons with late effects of polio (LEoP) and can be used as an
estimate of the ability to cope with stressors. Coping behaviours are the actions a person performs to reduce
stress and can be divided into problem-focused coping, emotion-focused coping and less useful coping. Our
knowledge is very limited of what coping behaviours persons with LEoP use to manage their life situation as
well as the association between SOC and coping behaviours.
Objective: The aims of this cross-sectional study were to assess coping behaviours and to explore the associa-
tion between SOC and coping behaviours in persons with LEoP.
Methods: In total, 93 ambulant persons (52% women, mean [SD] age 74 [8] years) with clinically and electro-
myographically verified LEoP responded to a postal survey with the Sense of Coherence Scale 13 items (SOC-
13) and the Brief Cope Scale. Three linear regression analyses were used to explore the association between
SOC and problem-focused coping, emotion-focused coping and less useful coping, controlling for age and sex.
Results: The most-used coping behaviours belonged to the categories problem-focused and emotion-focused
coping. We found a significant negative association between SOC and less useful coping; less useful coping
explained 34% of the variance of SOC (adj R2 = 0.34, p < 0.001), whereas age and sex were not significant in
the analyses.
Conclusions: Persons with LEoP primarily use problem-focused and emotion-focused coping behaviours,
which suggests that generally they have adapted well to their disability. Regardless of age and sex, persons
with lower SOC scores use less useful coping behaviours, which suggests that they are not as well adapted.
These results can facilitate the development of rehabilitation interventions that help persons with LEoP adapt
to their situation with a life-long disability.
© 2021 The Authors. Published by Elsevier Masson SAS. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)
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Introduction

Late effects of polio (LEoP), also called post-polio syndrome, is a
chronic progressive condition that can arise decades after an initial
acute poliomyelitis infection [1]. The condition often leads to differ-
ent impairments that slowly but gradually increase over time. This
situation can give rise to worries and anxiety [2] and challenges in
everyday life [3], such as walking limitations [4] and participation
restrictions [5], which, in turn, can lead to reduced life satisfaction
[6]. To be able to live a satisfactory life, many persons with LEoP need
to make lifestyle changes and adapt to their lifelong disability [7]. An
interdisciplinary goal-oriented rehabilitation program can help these

persons take control and accept life with LEoP, establish new habits,
taking on a changed valued self and look to the future with confi-
dence [8].

An important component in this adaptation process is the psycho-
logical concept “sense of coherence” (SOC). SOC, comprising “com-
prehensibility”, “manageability” and “meaningfulness”, was
developed 1979 by Aaron Antonovsky [9] and reflects a person’s abil-
ity to maintain health despite external stressors. SOC can be per-
ceived as the appraisal of stressors, after evaluating resources
available to deal with it [10]. In Antonovskys own words, SOC is a
“global orientation”, and as such, a personality factor focusing on a
person’s healthy aspects, often referred to as “salutogenesis”. Persons
with a strong SOC can understand and handle stressors in a successful
way and are motivated to deal with them. Hence, they view stressful
events as less of a threat than persons with a weak SOC. Previous
research has also shown that SOC is positively associated with
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successful adaptation to a lifelong disability [11]. Therefore, knowl-
edge of SOC and factors underlying SOC is one way to understand the
adaptation process in persons with LEoP.

We have initiated a project aiming to investigate SOC and
associated factors in persons with LEoP. In the first study [12], we
described that SOC in persons with LEoP is generally similar to
the non-disabled population. In the second study [13], we
showed that perceptions of self and life satisfaction, both related
to a person’s psychological characteristics, were more strongly
associated with SOC than the actual LEoP-related physical disabil-
ity. This indicates that different approaches toward a disability,
such as mental attitudes and specific behaviours, could be impor-
tant in the adaptation process.

One behaviour that could be important is “coping”. Coping is the
action a person performs to reduce stress [14]. It can be divided into
2 major positive categories: “problem-focused coping”, which
attempts to solve or reduce the problem, and “emotion-focused cop-
ing”, trying to regulate stressful emotions evoked from the problem
[14]. A third category is “less useful coping”, which includes behav-
iours that are not constructive and that could make the situation
even worse [15]. Generally, how a person copes with stressors is con-
sidered essential whether the tension of the stressors is released or
not. Antonovsky meant that stressors are always present and that
they can be both destructive and constructive. He also meant that
SOC is a global trait-like coping resource [9], reducing the tension
and preserving health. Moreover, the stress buffering effect of SOC
has been suggested to originate from the choice of coping behaviours
[16].

A few studies, published more than 20 years ago, have used differ-
ent rating scales and assessed coping behaviours in persons with
LEoP [17−19]. However, these studies did not reveal a particular pat-
tern in coping behaviours. Moreover, no study has investigated the
association between SOC and coping behaviors in persons with LEoP.
Detailed knowledge of coping behaviours and the association with
SOC could facilitate the development of rehabilitation interventions
that help persons with LEoP adapt to their situation with a life-long
disability.

Thus, the aims of this cross-sectional study were to assess coping
behaviours and to explore the association between SOC and coping
behaviours in persons with LEoP.

Material and methods

Participants

A convenience sample of 130 community-dwelling persons
with verified LEoP was invited to take part in the study. Partici-
pants were recruited from a post-polio clinic at the Department
of Rehabilitation Medicine at Ska�ne University Hospital, Lund,
Sweden, and were randomly selected from 325 persons who met
the inclusion criterion of being ambulatory with or without
mobility devices.

All participants had a verified history of polio in their childhood or
youth and new symptoms after a period of stability of at least
15 years, meeting the criteria of post-polio syndrome [1]. In the veri-
fication process of prior polio, an electromyogram (EMG) had been
recorded for all 4 limbs, and the EMG findings indicated prior polio in
at least one limb in all participants (for further details see [6]). Per-
sons who had other major medical conditions (such as stroke or Par-
kinson’s disease) that could contribute to their disability were
excluded from the study.

Of the 130 persons invited, 97 accepted the invitation to partici-
pate in the study. Owing to missing data on the Sense of Coherence
Scale 13 items (SOC-13) scale, 4 persons were excluded. Therefore,
the total sample comprised 93 persons.

Ethics

All participants gave their written informed consent and the prin-
ciples of the Helsinki Declaration were followed. The study was
approved by the Regional Ethical Review Board in Lund, Sweden (Dnr
2016/134).

Procedure

An invitation letter with information about the study, the rating
scales and a prepaid envelope for returning the rating scales were
sent to potential participants. The rating scales were the Swedish ver-
sions of the SOC-13 and the Brief Cope Scale (see below). All
responses were returned within 2 months.

Rating scales

SOC-13 scale
The short form of the SOC scale, SOC-13, developed by Aaron

Antonovsky, was used in the present study [9]. The participants
responded to 13 questions comprising the components comprehensi-
bility (5 questions), manageability (4 questions) and meaningfulness
(4 questions). They rated to what extent they agreed with different
statements in a general context. For example: “Do you have the feel-
ing that you are being treated unfairly?” Responses are given on a
Likert scale ranging from 1, “very often” (1 point) to 7, “very seldom
or never” (7 points). According to Antonovsky, the 3 components of
SOC are highly integrated and should not be presented separately.
The total score ranges from 13 to 91; a higher score is consistent with
a stronger SOC, but there is no definite or cut-off score defining a
strong or weak SOC.

The SOC-13 scale has been used in many studies, for example in
persons with traumatic brain injury [20], spinal cord-injury [21], Par-
kinson’s disease [22], and recently in persons with LEoP [12, 13]. The
scale is valid and reliable, with a Cronbach’s a ranging from 0.70 to
0.92 [23]. In a representative sample of the Swedish population
(N = 2003) [24], the mean SOC-13 scores were 65 for men and 64 for
women.

Brief cope scale
The Brief Cope Scale [25] is a shorter and revised version of the

original 60-item Cope Scale [15]. In the Brief Cope Scale, the partici-
pants consider 28 statements about how they normally react in
stressful situations, with response options ranging from 1 (not at all)
to 4 (exactly right). The 28 items can be divided into 14 subscales,
each representing a specific coping behavior. The 14 subscales, in
turn, belong to one of 3 broader categories [15]: 1) problem-focused
coping, 2) emotion-focused coping, and 3) less useful coping. Prob-
lem-focused coping comprises the subscales active coping (actively
trying to remove or ameliorate a stressor, increasing one’s efforts),
instrumental support (seeking assistance or advice) and planning
(thinking about how to handle the problem in the best way). Emo-
tion-focused coping comprises the subscales acceptance (acknowl-
edging the presence of the stressor), religion (finding comfort and
trust in religion, praying, seeking God’s help), humor (jokes, making
fun of the situation), emotional support (getting sympathy or under-
standing), positive reframing (seeing the positive aspects) and denial
(refusing the reality of the stressor or acting as if it doesn’t exist). Less
useful coping comprises the subscales self-distraction (conducting
activities such as immersion in TV, daydreaming), substance use
(overuse of alcohol or drugs), venting (dwelling on the distress and
ventilating these feelings), self-blame (criticizing oneself, blaming
the problem on oneself) and behavioral disengagement (reducing
efforts to manage the stressor, giving up).

The Brief Cope Scale is multidimensional and the 14 subscales are
often used separately to determine the association with other
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variables, and therefore, there is no total sum score for the entire
scale. In this study, we analyzed the total sum scores of the 3 broader
coping categories that Carver divided the subscales into [15]. Prob-
lem-focused coping (3 subscales) has a total score of 24, emotion-
focused coping (6 subscales) a total score of 48, and less useful coping
(5 subscales) a total score of 40. For interpreting the results, the
higher the score of each subscale, the more a person uses that partic-
ular coping behaviour.

The Brief Cope Scale has been used in many studies, for example
in persons with spinal cord injury [26] and stroke [27], but, to the
best of our knowledge, it has never been used in persons with LEoP.
The subscales in the Brief cope Scale have acceptable Cronbach’s a
values (ranging from 0.50-0.90) [25].

Statistical analyses

The data analyses involved using IBM SPSS 22 (IBM Corp.). For
descriptive statistics, means (SD) and medians (range) were used. To
explore differences between respondents and non-respondents, t
tests, Mann-Whitney U tests and chi-square tests were used. To
explore the associations between SOC and subscales of the Brief Cope
Scale as well as between the variables used in regression analyses,
bivariate correlations were first determined by using the Spearman
rank correlation coefficient. Because of significant positive correla-
tions between the 3 broader coping categories, with the strongest
relation between problem-focused and emotion-focused coping
(rho = 0.655, p < 0.001), the variables were not used in the same
regression model. Instead, 3 linear regression analyses were used,
with SOC as the dependent variable. We controlled for age and sex in
the 3 linear regression analyses because these variables could be
related to SOC [23, 24, 28, 29]. The first model included problem-
focused coping, the second model emotion-focused coping, and the
third model, less useful coping. There were no signs of multicollinear-
ity in the models; the variance inflation factor was far below 10 and
tolerance well above 0.1. There was one residual outlier in the model
with emotion-focused coping; however, it had very little influence
on the model because the maximum Cooks distance was far below 1.
P <0.05 was considered statistically significant.

Results

Participant characteristics

Data on the 93 participants are presented in Table 1: 48 (52%)
were women. The mean (SD) age was 74 (8) years. Most of the
participants were married or cohabiting (58%), and almost all had
an old age pension or disability pension (87%). All participants
were ambulant and had mild to moderate walking limitations;
30% were able to walk >1000 m. The non-respondents (n=33)
included 18 (55%) men. The mean age of respondents was 73 (9)

years. Participants and non-respondents did not significantly dif-
fer in sex or age.

Rating scales

Themean (SD) SOC-13 score was 71.8 (14.5) andmedian 76 (range
26−90).

Data from the Brief Cope Scale are presented in Table 2. The most-
used coping behaviours belonged to the categories problem-focused
coping (active coping and planning) and emotion-focused coping
(acceptance and positive reframing). The least-used coping behav-
iours belonged to the categories less useful coping (substance
use and behavioral disengagement) and emotion-focused coping
(religion and denial).

Association between SOC and coping behaviours (Table 3)
We found a significant negative correlation between SOC-13 score

and the less useful coping category (rho = -0.59, p < 0.001) as well as
between SOC-13 score and the coping behaviors denial (rho = -0.34,

Table 1
Characteristics of participants with late effects of polio (LEoP) and non-
respondents.

Participants
n = 93

Non-respondents
n = 33

Sex
Men 45 (48%) 18 (55%)
Women 48 (52%) 15 (46%)

Age (years), mean (SD), range 74 (8), 41-91 73 (9), 39-87
Age at polio onset (years), mean (SD) 6 (6) 6 (6)
Age at onset of LEoP (years), mean (SD) 52 (9) 50 (12)
Number of years with LEoP, mean (SD) 21 (9) 23 (12)

Of the 130 potential participants, 97 responded to the invitation and 4 were
excluded due to missing data in the SOC-13 questionnaire. A total of 33 persons
did not respond to the invitation (non-respondents).

Table 2
Summary of ratings on the Brief Cope Scale among persons with LEoP (n = 93).

Mean (SD) Median Range

Problem-focused coping
Active coping (91) 5.8 (1.6) 6 2-8
Instrumental support (91) 4.7 (1.6) 5 2-8
Planning (89) 5.7 (1.7) 6 2-8

Emotion-focused coping
Acceptance (88) 5.9 (1.5) 6 2-8
Religion (87) 3.3 (2.0) 2 2-8
Humor (87) 4.3 (1.6) 4 2-8
Emotional support (90) 4.9 (1.8) 5 2-8
Positive reframing (90) 5.4 (1.4) 6 2-8
Denial (91) 3.4 (1.5) 3 2-8

Less useful coping
Mental disengagement (88) 3.9 (1.4) 4 2-7
Substance use (92) 2.3 (0.7) 2 2-6
Venting of emotions (89) 4.4 (1.6) 4 2-8
Self-blame (90) 4.6 (1.7) 4 2-8
Behavioral disengagement (91) 3.0 (1.2) 3 2-6

Numbers in brackets represent number of complete rating scales.
Each subscale in the Brief Cope scale is represented by 2 items, yielding scores
from 2 to 8.

Table 3
Bivariate correlations between ratings on the SOC-13
scale, age, sex and coping behaviours for persons with
LEoP (n = 93).

Spearman’s rho

Age 0.15
Sex (female) -0.05
Problem-focused coping 0.17
Active coping (91) 0.11
Instrumental support (91) 0.05
Planning (89) 0.19

Emotion-focused coping -0.18
Acceptance (88) -0.05
Religion (87) -0.16
Humor (87) -0.11
Emotional support (90) 0.08
Positive reframing (90) 0.11
Denial (91) -0.34 (p = 0.001)

Less useful coping -0.59 (p < 0.001)
Self-distraction (88) -0.38 (p < 0.001)
Substance use (92) -0.15
Venting (89) -0.17
Self-blame (90) -0.46 (p < 0.001)
Behavioral disengagement (91) -0.51 (p < 0.001)

Numbers in brackets represent number of complete rating
scales.
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p = 0.001), self-distraction, self-blame and behavioral disengagement
(rho = -0.38 to -0.51, p < 0.001) but no significant correlation
between SOC-13 score and any of the other coping behaviours.

Linear regression analysis of the association of coping with SOC (Table 4)
In the models with problem-focused coping and emotion-focused

coping, significance was not reached but it was reached in the third
model, with less useful coping (p < 0.001). In this model, SOC-13
score was significantly and negatively associated with less useful
coping (standardized beta -0.59, p < 0.001), and the model explained
34% (adj R2 = 0.34, p < 0.001) of the variance in SOC-13 score. Age
and sex were not significant in the models.

Discussion

The main findings in this study were that for persons with LEoP,
the most-used coping behaviours belonged to the categories prob-
lem-focused and emotion-focused coping and the least-used coping
behaviours belonged to the categories less useful coping and emo-
tion-focused coping. Also, we found a significant negative correlation
between SOC and less useful coping; less useful coping explained 34%
of the variance in SOC-13 score, whereas age and sex were not signifi-
cant in the analyses.

Coping behaviours in persons with LEoP

Problem-focused and emotion-focused coping is considered con-
structive when dealing with stressors and have been associated with
successful adaptation to a disability [11]. These categories are also
known to complement each other [14, 15, 30, 31]. Which category a
person chooses depends on the situation and whether the situation is
solvable (i.e., problem-focused coping) or not solvable (i.e., emotion-
focused coping) [14]. The persons with LEoP in the present study
mostly used behaviours from these 2 categories, which indicates that
they generally handle stressors in their life situation constructively
and have adapted well to their disability.

Behaviours belonging to the less useful coping category as well as the
specific behaviours religion and denial from the emotion-focused cate-
gory were not commonly used by our participants.When used for longer
periods, less useful coping behaviours are likely to exacerbate distress,
inhibit adjustment and adaptation, and distract the person from moving
forward [15]. Consequently, a low use of less-useful coping indicates a
low presence of the problems that those behaviours could induce.

The coping behaviour denial, belonging to the emotion-focused
coping category, has been argued to be both a constructive and a
destructive coping behaviour [15]. Carver suggested that denial could
mostly be constructive in the beginning of a crisis but later is mostly
destructive. Because our participants had lived with their LEoP for

21 years on average (Table 1), denial does not seem to have a role as
a constructive behavior. The fact that religion was rarely used might
reflect that religion generally takes a low role in everyday life among
Swedish persons with LEoP.

The most frequently used coping behaviours among the partici-
pants — acceptance, active coping, planning and positive reframing
— were also the most-used coping behaviors among 63 persons with
LEoP, assessed with the original Cope Scale [17]. The behaviours least
used were also the same in that study and are those in the less useful
category, as well as denial and religion from the emotion-focused cat-
egory. These findings also agree with a qualitative study of 24 per-
sons with LEoP [32]. The authors reported that a variety of coping
behaviours were used in everyday life and that the behaviours used
belonged to both the problem-focused and emotion-focused catego-
ries, such as acceptance and conscious problem-solving.

In the study byWestbrook and McIlwain [18], of 176 persons with
LEoP, the most-used coping behaviours were resting, reducing physi-
cal activity, pacing oneself, and planning life more efficiently. Most of
the items in the rating scale used in that study are not included in the
Brief Cope Scale. However, planning agrees with our results, and the
behaviours resting, reducing physical activity and pacing oneself
could be related to acceptance.

Furthermore, in a study assessing coping behaviors in 119 persons
with different types of neuromuscular disorders, including 40 per-
sons with LEoP [19], problem-focused behaviours were not used
extensively. These authors used a different rating scale, and the
behaviours “devices and tricks”, “aids”, “own technical solutions”,
“accept help” and “avoid[ance]” were considered to belong to the
problem-focused coping category.

When compared to the normal population, in persons with LEoP,
coping behaviours are fairly similar. In a Swedish sample [33], the
behaviours mostly used were active coping, planning and emotional
support. Acceptance, together with instrumental support, was the
fourth most favoured behaviour.

In summary, the use of both problem-focused and emotion-focused
coping behaviours among our participants with LEoP, together with
the low use of less useful behaviours, suggests that persons with LEoP
are generally well adapted and have the ability to cope in a construc-
tive way with the stressors that arise from their disability.

Association between SOC and coping behaviours

Although problem-focused and emotion-focused coping behav-
iours were the most used, there was no significant correlation with
SOC-13 score. This actually agrees with Antonovsky’s statement that
a strong SOC is not associated with a specific coping behaviour (9).
Instead, persons with a strong SOC have a wide repertoire of coping
behaviours that they use appropriately and flexibly depending on the
situation. When aging with a progressive condition, this flexibility is
likely important in the adaptation process.

Being flexible in the choice of coping behaviours when aging with
LEoP is important [34−36]. These studies highlighted the need to change
coping behaviours learned during childhood, such as overachieving,
because these behaviours are no longer adaptive when aging with LEoP.
Instead, new behaviours, such as acceptance, were found adaptive.

Studies of other populations found significant positive associations
between SOC and constructive coping behaviours. For example, in a study
of 439 persons from the normal population [16], SOC was positively and
significantly associated with active coping and planning, both problem-
focused behaviours. Another study of 237 persons with spinal cord injury
[37] found SOC strongly associated with emotion-focused behaviour
acceptance. These associations might reflect a stable life situation in peo-
ple other than persons with a progressive disability, such as LEoP, in
which themost adaptive coping behaviours may change over time.

We found a significant negative correlation between SOC-13 score
and the less useful coping behaviours and between SOC-13 score and

Table 4
Results of the 3 individual linear regression analyses of factors associated
with the SOC-13 score for persons with LEoP.

SOC-13 score

Model 1 Model 2 Model 3

Sex (female) -0.09 -0.04 0.13
Age 0.22 0.23 0.18
Problem-focused coping1 0.18
Emotion-focused coping2 -0.14
Less useful coping3 -0.59 (p < 0.001)
Significance (p value) 0.09 0.08 0.00
Adj R2 0.04 0.05 0.34
R2 change 0.08 0.09 0.36
F-ratio 2.26 2.31 15.48

Data are standardised beta coefficients.
Independent variables were sex, age and problem-focused (model 1), emo-
tion-focused (model 2) or less useful coping (model 3).
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the emotion-focused coping behaviour denial. This finding infers that
persons with low SOC are less able to handle stressors successfully. It
agrees with findings from other studies. In a study of 51 persons with
Parkinson’s disease [38], those with a strong SOC did not use depres-
sive coping or dissimulation and wishful thinking. In a study of 80
persons with chronic heart failure [39], SOC score was negatively
associated with venting of emotions and self-blame, and in a study of
48 persons with renal failure [40], SOC score was negatively associ-
ated with so-called emotive coping styles such as daydreaming,
expecting the worse, and blaming someone else.

Thus, persons with LEoP and low SOC scores seem to cope in a less
useful way and tend to rely on denial. They may lack the important
flexibility in coping behaviours and the ability to deal with the stres-
sors that arise in their life situation and could benefit from a rehabili-
tation program addressing aspects in their daily life they find
demanding.

Strengths and limitations

The strengths of this study are the quite high response rate and
the use of valid and reliable rating scales. A limitation is the cross-
sectional design that does not allow us to infer a causal relation.
Because only ambulant persons with LEoP were included in the
study, the results should be restricted to persons with LEoP who do
not have a major disability. The Brief Cope scale is an ordinal scale,
and data have been analysed using conventional statistics. For future
use in persons with LEoP, analyses of the construct validity and the
uni-dimensionality of the scale, applying the Rasch method would be
advantageous.

Conclusions

Persons with LEoP primarily use problem-focused and emotion-
focused coping behaviours, which suggests that in general, they have
adapted well to their disability. Regardless of age and sex, persons
with low SOC scores use less useful behaviours, which suggests they
are not as well adapted. These results can facilitate the development
of rehabilitation interventions that help persons with LEoP adapt to
their situation with a life-long disability.
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Abstract: Sense of Coherence (SOC), comprising comprehensibility, manageability and meaningful-
ness, is important for the sense of living a good life with Late Effects of Polio (LEoP). However, there
is a lack of knowledge about the meaning of these three components. The aim of this study was to
explore in-depth the meaning of SOC among persons living with LEoP, in terms of comprehensibility,
manageability and meaningfulness. A directed content analysis was performed based on individual
interviews with 7 men and 7 women with LEoP (mean age 73 years). SOC in persons with LEoP
existed in two overarching themes that were closely intertwined: a state of motion and a state of
being. The state of motion comprised active approaches, choices and actions, and was a process
aimed at achieving a stronger comprehensibility, manageability and meaningfulness. The state of
being comprised the comprehensibility, manageability and meaningfulness that the persons currently
experienced. A profound understanding of SOC as both a state of motion and state being is essential
for rehabilitation professionals when providing self-management support to persons living with LEoP.
This understanding can increase their sense of living a good life and also be used in the rehabilitation
of other life-long conditions.

Keywords: adaptation; psychological; disabled persons; post-poliomyelitis syndrome; qualitative
research; rehabilitation; self-management; sense of coherence

1. Introduction

Many persons who experienced paralytic polio in their childhood have adapted
successfully to a life with a remaining disability. However, decades after their initial
polio infection, they may develop new symptoms known as Late Effects of Polio (LEoP)
or Post-polio syndrome [1]. Common symptoms among persons with LEoP are muscle
weakness, general fatigue, pain during activities and at rest, cold intolerance and breathing
difficulties [1]. This can affect their sense of control, their mobility and their manageability
of meaningful activities in daily life [2], which may have a psychological impact and lead
to a feeling of being on a downward slope without control [3]. Despite a gradual functional
decline, studies have shown that persons with LEoP are generally satisfied with their
lives [4,5]. Thus, many persons with LEoP have adapted successfully also to their new
disability and continued to live good lives. In order to continuously support persons
with LEoP, rehabilitation professionals need a deep and broad understanding of factors
underlying this sense of living a good life.

One factor that is important for a sense of living a good life is “salutogenesis”, intro-
duced by Aaron Antonovsky [6]. Salutogenesis, meaning the origin of health, is focusing
on factors promoting health and well-being, instead of focusing on illness and disease.
Antonovsky found that the necessary elements in salutogenesis are “comprehensibility”,
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“manageability” and “meaningfulness”, which together make up the sense of coherence
(SOC). Accordingly, persons with a strong SOC can understand and handle challenges,
such as the stressors caused by a disability, and are motivated to deal with them. Among
other factors, SOC has been related to mental health [7,8] and successful adaptation to
a disability [9]. In persons with LEoP, we have shown that SOC is generally similar to that
of the non-disabled population [10] and that SOC is more strongly related to life satisfac-
tion and perceptions of self than the actual LEoP-related disability [11]. Recently, we also
demonstrated that persons with LEoP who have a strong SOC avoid using maladaptive
coping behaviors that might worsen the situation [12]. In summary, our findings suggest
that persons with LEoP and a strong SOC can, despite a new disability, handle its inherent
challenges and continue to live good lives.

Thus, SOC seems to be a key factor for persons with LEoP, their successful management
of the stressors related to growing old with a disability and their sense of living a good life.
However, there is a lack of knowledge about the in-depth meaning of comprehensibility,
manageability and meaningfulness, the three components of SOC, expressed by persons
living with LEoP. A deeper understanding of salutogenesis might be essential for targeted
self-management support and possibly increasing the sense of living a good life. Thus, the
aim of this study was to explore in-depth the meaning of SOC among persons living with
LEoP in terms of comprehensibility, manageability and meaningfulness.

2. Materials and Methods

2.1. Research Design

This study has a qualitative research design and stems from the assumption that there
are multiple subjective realities. Thus, we have adopted an interpretivist approach based
on the participants’ narratives guided by the SOC framework. Individual interviews and
a directed content analysis [13] were used to explore the meaning of SOC in persons with
LEoP. This design was chosen as we aimed to obtain a deeper and broader understanding
of an existing framework—SOC—and add further knowledge to this concept.

2.2. Participants

The participants were recruited from a clinical database including persons with LEoP
who had undergone interdisciplinary rehabilitation at a University Hospital in southern
Sweden. They had all taken part in our previous studies of SOC and associated factors
in persons with LEoP [10–12]. Inclusion criteria were verified LEoP and living in their
own homes. Exclusion criteria were being unable to take part in an interview and having
a clinically verified depression. The participants were selected to represent different gender,
age, marital status and educational background. We aimed to achieve an equal gender
distribution, an age range that covers most persons with LEoP, participants that were both
single and married/cohabiting, had a different educational background, and had long-term
experience of LEoP, were cognitively intact and not depressed, and thereby could provide
rich narratives.

In total, 21 potential participants were contacted by letter. Five persons did not
respond to the invitation. Among the 16 persons who volunteered to participate, two were
excluded; one due to a hearing loss and clinical depression and the other as a result of
a very late response when the other interviews had already been completed. Consequently,
we included 7 men and 7 women with a mean age of 73 years (SD 5). All 14 participants
had a confirmed history of acute poliomyelitis in their childhood and were experiencing
new symptoms after a period of stability that had lasted for at least 15 years.

As part of the verification of previous polio, they had undergone an electromyogram
(EMG) in all four limbs, and all participants had EMG findings indicative of previous
polio in at least one limb. All participants lived in their own homes and at the time of
the interview none were considered to have clinical depression or any major cognitive or
physical impairment that would impede their participation.
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Data on the 14 participants are presented in Table 1. Men and women were equally
represented and the age range of 65–84 years covers most persons with LEoP, at least
in the western world. Their disability level also varied; some persons were quite am-
bulatory, whereas others used a wheelchair as their main mode of transportation. Both
married/cohabiting and single persons were included, providing a rich source of experiences.

Table 1. Characteristics of the 14 participants with Late Effects of Polio.

Gender
Men, n (%) 7 (50)
Women, n (%) 7 (50)

Age (years)
Mean (SD, range) 73 (5, 65–84)

Marital status
Single, n (%) 2 (14)
Married/cohabitating, n (%) 12 (86)

Level of education
Primary school (≤9 years), n (%) 0 (0)
Secondary school (10–12 years), n (%) 8 (57)
Higher education (≥13 years), n (%) 6 (43)

2.3. Procedure

Before inclusion, the participants received a letter with information about the study
and gave their written informed consent, which they sent back in a prepaid envelope. They
were informed that data could not be traced to any of them, and that they had the possibility
to withdraw at any time and that this would not affect their right to receive rehabilitation or
healthcare at a later stage. The first author, who also performed all interviews, contacted the
participants by phone and arranged a time and a place for the interviews between May and
July 2021. Eight interviews were performed face-to-face and the remaining six digitally. The
face-to-face meetings were conducted in the participants’ homes (n = 7) or at the office of
the research team (n = 1). All interviews were performed individually, except for one where
the participant’s spouse was present during the interview but did not become involved.

2.4. Data Collection

Data were collected through semi-structured interviews. An interview guide was
developed based on the SOC categories, i.e., comprehensibility, manageability and mean-
ingfulness. The interview guide was pilot tested on the first three participants, which
resulted in minor changes. The questions explored the meaning of SOC among the par-
ticipants, such as: “Could you please tell me what you understand about post-polio and
why you have your present symptoms?”; “Could you please tell me how you manage your
post-polio?” and “What gives you meaning in your everyday life?”. Follow-up questions
were posed, such as “Could you please describe what you mean by...” and “Could you
give examples...”. The interviews lasted between 10 and 56 min (average 31 min). All
interviews were recorded using a digital recorder, transcribed verbatim and the accuracy
of the transcripts was checked against the audio files. After the 14th interview, we were
convinced that we understood what we saw, could identify the relevant forms of the results,
and that it appeared consistent. Thus, we decided that we had reached saturation and
terminated the data collection.

2.5. Data Analysis

The directed content analysis [13] included a five-step procedure:

1. Achieving an overall impression of the content by reading all the interviews and
obtaining a naïve understanding.

2. Text units involving comprehensibility, manageability or meaningfulness were identi-
fied and copied into an individual matrix sheet for each of the SOC categories.
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3. In the matrix sheet, each text unit was analyzed and interpreted, after which the
meaning units were condensed into codes.

4. Codes were sorted into subcategories, covering the meaning of comprehensibility,
manageability and meaningfulness.

5. Identification of the two overarching themes.

The analysis and interpretation were mainly performed by the first author (MN)
together with the second author (AF), who has long experience in qualitative research, and
further validated by the third author (CB). All authors had access to the transcripts of the
full interviews and the findings were discussed among all authors throughout the process.

3. Results

The analysis revealed two overarching themes that were closely intertwined: SOC
among persons with LEoP existed in a state of motion and in a state of being, visible in
all three categories of SOC. The state of motion comprised active approaches, choices and
actions, and was a process aimed at reaching stronger comprehensibility, manageability and
meaningfulness. The state of being comprised the comprehensibility, manageability and
meaningfulness that the persons currently experienced. SOC became profound when the
person could feel certainty, act according to his or her own free will and enjoy participation
and meaningful social interactions. The meaning of each main category of SOC is presented
in subcategories indicated by bold italics in the text and summarized in Table 2. To add
transparency and trustworthiness to our findings, quotations from the participants are
also provided.

Table 2. An overview of the meaning of Sense of Coherence in persons with Late Effects of Polio.

Sense of
Coherence

The meaning of
Comprehensibility

State of motion

Simplifying
by using
metaphors
and making
things concrete

Re-evaluating
information and
identifying
patterns

Developing
personal models
of explanation
of illness

State of being Following
instructions Self-monitoring Evaluating

The meaning of
Manageability

State of motion

Initiating
interventions
and clarifying
needs

Modifying the home
environment Making plans

State of being

Receiving
instrumental
and social
support

Keeping oneself occupied Adapting and
achieving balance

The meaning of
Meaningfulness

State of motion
Using one’s
inner drive for
going forward

Doing good and making
a difference for others

Viewing things
positively and
valuing what one
has by being
mindful

State of being Enjoying nature

Enjoying
meaningful
social
relationships

Accessing
financial
security

Being together
with loved ones

3.1. The Meaning of Comprehensibility

The motion in comprehensibility occurred as a learning process of sense-making, i.e.,
understanding cause and effect, and how and why one’s health condition was affected.
The process of sense-making included various learning strategies. Simplifying by using
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metaphors and making things concrete meant breaking down difficult information into
pieces that were easier to grasp, e.g., that the nervous system works like an electric system.

“It’s about the electrical system that drives us. When I got polio, part of my spinal cord
was shut down and all the electronic wires were out of current. They didn’t work anymore.
But they (rehabilitation professionals) told me that the body is remarkable as it makes
different nerve cells replace the deficient ones. That is why some symptoms disappear
after a while. However, because some parts of the nervous system become overloaded and
lose their function you get post-polio, if I understand it correctly.” (P1)

Another learning strategy was re-evaluating information and identifying patterns.
The participants considered some information they had received as young persons with
polio no longer valid. A few had been advised not to participate in physical activities at
school in contrast to newer advice about being active at an appropriate level. In addition,
knowing that the condition is progressive and that their functioning could deteriorate
further in the future meant that they continuously needed to re-evaluate the “appropriate
level of activity”. The participants experienced fatigue and pain, and identified patterns
between these experiences and excessive activities, strained muscles and overweight.
However, it was often difficult to distinguish whether the problems were due to LEoP or
aging itself.

“Walking is getting harder and harder. I get far more tired and it takes longer to recover.
I guess that’s how I noticed it predominantly . . . . But it´s hard to distinguish if it´s due
to old age or post-polio.” (P3)

The strategies of simplifying, re-evaluating information and identifying patterns led to
developing personal models of explanation of illness. Based on the information they had and
the patterns they could identify, they gained an understanding of their current condition.

“Since I´ve got these arrangements (orthoses), I´ve noticed that some tiny muscles don´t
need to work as before, which might have made them wither and led to an even more
reduced muscularity in the leg, as I haven´t had to use these muscles.” (P3)

Comprehensibility as a state of being meant understanding the demands of being
a person with LEoP. This was characterized by trusting rehabilitation professionals and
following their instructions. Rehabilitation professionals’ instructions about how to avoid
pain and exhaustion could be experienced as a limitation of meaningful activities. However,
by accepting and adhering to the instructions their pain decreased.

“Then she (the physiotherapist) asked me, why are you running? I guess you run uphill
as well? Stop doing that because it will harm you. You could either swim or ride a bike.
So, I quit jogging immediately and got rid of the pain.” (P7)

Being in a state of comprehensibility also meant actively paying attention to one’s
body through self-monitoring and evaluating various trial and error experiences. The
participants kept track of the number of activities and number of steps during a day to find
the optimum level of physical activity without becoming exhausted or having pain.

“I usually keep track of my walking, how many steps I take. Usually, I take between
three and five thousand steps every day. That is what I manage before I get very tired.” (P10)

A barrier to comprehensibility was uncertainty. In addition to the uncertainty about
whether symptoms were due to LEoP or old age, many expressed uncertainties regarding
where to turn for assistance for their LEoP. They sensed a general lack of knowledge among
healthcare staff and had to approach different units instead of one that was specialized
in the rehabilitation of LEoP. There were also doubts pertaining to how to be sufficiently
physically active as they were uncertain about the right balance between being active and
at the same time not risking overload. As one participant put it:

“First, I heard that I shouldn´t exercise because it would harm my muscles. Then, I was
told I should exercise to some extent. But what level should it be at? I would really like to
know a bit more about that.” (P13)
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3.2. The Meaning of Manageability

Manageability was the interplay between the state of motion and the state of being.
The state of motion in manageability was a process towards greater manageability, inde-
pendence and autonomy. The state of being was the acceptance of dependency and the
management of daily life. Both states involved active choices and the ability to switch
between the states enhanced manageability. The change between the state of motion and
state of being had a purpose, as accepting support enabled the person with LEoP to manage
better and thereby experience independence and autonomy despite the need for assistance.

The motion towards greater manageability meant initiating interventions and clarify-
ing needs. The participants described many initiatives, such as self-referral to rehabilitation.
Some services were paid for, e.g., ordering food for a dinner party instead of cooking
themselves, which saved their energy for social interactions. There were also clever inter-
ventions, e.g., the development of a specialized wheelbarrow for the garden. Modifying the
home environment was a significant part of their routines. Many had adapted their houses
to facilitate various activities, e.g., installed a stair lift, toilet seats that could be adjusted to
different heights, bathtubs made for sitting and adjustable tables and chairs.

“Climbing stairs is really difficult. And we have made it easier by simply installing
a stair lift and I climb the stairs as little as possible, that’s not something one really has to
do.” (P2)

Making plans was also important and involved different precautions, such as planning
activities according to their abilities and thinking about their future when re-designing
their houses or gardens.

“We built an outdoor room a few years ago, and I stood up for myself that there mustn´t
be any stairs, it must be on one level because I must be able to walk there with a rollator
. . . So, we think ahead, my husband and I, when we do things, so that I can manage them
later on. Yes, its´s always present, facilitating for the future . . . ” (P11)

The state of being meant accepting dependency by receiving instrumental and social
support, such as assistance with everyday life chores and using various aids or devices.
The various forms of instrumental support from society involved many different aids, e.g.,
orthopedic shoes, orthoses, crutches, disability-friendly alterations in the house, scooters,
transportation services and home care services, enabling everyday life to function well.

“I got an electric scooter. Pure joy! It was the best thing that has happened to me. I am
free now. My husband rides his bike and he and our grandchildren walk beside me when I
use the scooter. Like the easiest thing in the world. It’s great!” (P11)

Social support, such as daily help with things they found demanding, was mainly
provided by spouses, relatives and neighbors. This was most valued and seemed to be very
important for the sense of living a good life.

“They (the grandchildren) help and support me when I need help and see that something
needs to be carried in or out, for example. There is immediately someone who takes care of
it. So, I get assistance with things they know I find difficult.” (P2)

The state of being also involved managing daily life with a disability. Keeping oneself
occupied meant that some hobbies and activities were undertaken to occupy themselves at
times when they had nothing else to do. For some, quiet activities had replaced those that
could not be managed anymore due to disability.

“After reading the newspaper I park myself at the computer, only taking a break for lunch
and coffee. And basically, what I do is genealogy.” (P1)

Adapting and achieving balance was important for ensuring that the strains of every-
day life did not become too high.

“I have let go of the thought that I must be so good and do everything and have everything
ready and so on. I can now think that, no, I have already done that, it’s enough.” (P4)
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This also meant that they had to do things at their own speed, often with breaks during
the activity.

“Mowing the lawn is quite difficult, but I manage anyways. I take breaks in between” (P8)

A barrier to manageability seemed to be a lack of participation and not being allowed to
define one’s own needs. The participants did not always receive the support from society that they
needed and unnecessary bureaucracy, rigid laws and regulations were sometimes experienced.

“I wish there were less bureaucracy . . . . When I wanted to visit my daughter, I suggested
that I could drive to (her hometown) and the stair climber could meet me there. But that
was impossible . . . . I had to go from (participant’s home town) with the transportation
service . . . . And I mean, it would have been a saving for everyone if I could use my own
car.” (P9)

Furthermore, frustration and resignation were expressed when healthcare staff decided
that one was not in need of treatment or assistance or determined the type of aid/assistance
required, which had a negative impact on manageability.

3.3. The Meaning of Meaningfulness

The motion towards more meaningfulness meant nurturing aspects that the partic-
ipants found interesting and meaningful. This involved the actions of using one’s inner
drive for going forward and doing good and making a difference for others. In general, the
participants seemed to have an inner drive that helped them to go forward towards their
goals. This drive made them focus on possibilities instead of difficulties, confident that
solutions could be found and willing to take on challenges.

“We have been used to drive through Europe quite a lot, but one starts to get older, so that
with car . . . but there are other travel choices . . . . Train, for example, I like traveling on
a train.” (P5)

Doing good and making a difference for others was valuable for the participants, e.g.,
helping their spouse, letting others use their garden or doing voluntary work.

“We are helping out by crocheting tiny dolls or animals that we give to the children’s hospital
or to the ambulance service. They are for the children. I have made a lot of them.” (P2)

The motion towards meaningfulness also included the active choice of viewing things
positively and valuing what one has by being mindful. To view things positively was, e.g.,
to choose not to spend too much time on things that had gone wrong.

“I don´t bury myself very easily for different things and I´m not a brooder either . . . . So
that´s why I´m doing well, I guess that is helping me.” (P5)

Being mindful, i.e., living in the moment, was another active choice.

“You know, it´s so wonderful just to sit down outside and just watch . . . . And with
some coffee and so on. It’s not so bad. I can´t say more than that, but I mean . . . I enjoy
and I value it.” (P6)

The state of being in meaningfulness involved enjoying nature as it made them happy
and mindful. In particular, having a garden or summer house was much appreciated.

“Where I live, I have a great view, which promotes mental wellbeing. High trees. Look
how beautiful they are, close to the water and so on. I am lucky.” (P7)

Enjoying meaningful social relationships meant being part of a social context, which
resulted in a sense of comfort. The participants appreciated various interactive activities, e.g.,
book circles, excursions, the table tennis club and sewing circles. The COVID-19 pandemic
had acted as a barrier and they were looking forward to resuming their social activities.
Accessing financial security meant freedom to choose a preferred lifestyle and to add a bit
of luxury to their ordinary everyday life.
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“We live a good life. Financially strong. It means a lot in our situation. We can allow
ourselves certain things”. (P4)

Being together with loved ones, e.g., spouses, children, grandchildren and close
friends, was very important for many participants. It prevented isolation and loneliness by
providing a secure social belonging.

“My life is good. I have my husband, children and grandchildren. Even great-grandchildren.
We all keep in touch”. (P14)

Many participants expressed that a decline in their health would threaten meaningful
activities, e.g., going for a walk.

“I enjoy going for a walk in nature so much. I really hope I can continue with that for as
long as possible”. (P12)

Being able to participate in social events was very important, and they hoped for
a stable physical condition in the future.

4. Discussion

To the best of our knowledge, this is the first study that has explored the meaning of
SOC among persons with LEoP in-depth. The novelty primarily lies in the profound under-
standing of SOC as both motion and being. The findings will be essential for rehabilitation
professionals when providing self-management support to persons living with LEoP. This
understanding also enriches the approach towards other persons with life-long conditions.

During the analysis, it became clear that the state of motion and the state of being
were closely intertwined. In most sub-categories, there were traces of the other over-
arching theme, even if they mainly belonged to either motion or being. Some of the
sub-categories were also of relevance for more than one category of SOC. These find-
ings support Antonovsky’s statement that the categories of SOC are highly integrated [6].
Because of the novelty of SOC as a state of motion and being, we have chosen to discuss
the findings based on the two overarching themes.

4.1. The State of Motion

The state of motion was characterized by active approaches, choices and actions. One
active approach to achieve higher comprehensibility was to simplify information from
rehabilitation professionals and make things concrete and understandable related to the
consequences of LEoP. Contributory factors, such as old age and comorbidities, were
frequently considered in the participants’ explanatory models of their current condition.
However, the exact mechanisms behind LEoP, or if their current condition was due to
LEoP or old age, did not appear to be important for the majority of the participants. This
has previously been described by Sjödahl Hammarlund et al. [14] and can be seen as
a coping behavior aimed at achieving a sense of normality. By “blaming old age” for the
current condition, you are not very different compared to other persons of the same age [14].
Another active approach that our participants described was to continuously re-evaluate
and identify patterns (i.e., understand cause and effect), possibly because their condition
had changed from the time when they had their polio until now when they lived with LEoP.
This gave them a sense of comprehensibility and a personal model of explanation for their
current situation. Doing good and making a difference for others was an active approach
that increased the participants’ sense of meaning. This approach seems to be important
for meaningfulness, as it provides social meaning and a higher purpose. The same has
also been described in traffic victims [15], in whom altruism was a coping behavior that
increased a person’s meaning in life. Furthermore, in a study of older persons with a high
level of SOC [16], voluntary work and helping others were very much appreciated by the
participants, as they sensed it gave so much value in return.

Moreover, our participants chose to view things positively and to value what they
had in life. This was important for meaning making, as it enabled a focus on values that
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were positive for them. Our findings are also in line with another study [16], where older
persons with a high SOC were described as being satisfied, positive and forward looking.

The action of taking their own initiatives to increase manageability was often used
by our participants, who made great efforts and clever interventions to improve their
functioning. For example, some had designed their house or garden in a disability-friendly
way and modified their home environment by using their own solutions or inventions.
Similar efforts have previously been described among persons with LEoP [17]. Since
childhood, they have been accustomed to struggling to overcome difficulties, making
efforts to function in society and not differ from others [18]. Although some participants
now received instrumental support from society it was sometimes not enough. Therefore,
they had to take their own measures in their homes. Making plans was also important,
both thinking ahead and planning how to perform challenging everyday activities. This
was intended to increase manageability, both in the present and in the future. Our findings
are also in line with another study of persons with LEoP, where the participants described
planning every move in challenging situations in order to manage better [14].

The findings in the state of motion comprised aspects that could be related to using
one’s inner drive for going forward. All the active approaches, choices and actions un-
dertaken allowed the participants to go forward and focus on possibilities and aspects
that gave them value in life. This is important for all categories of SOC and seems to be
a fertilizer of the meaning making process, as it ultimately concerns the freedom to choose
what one wants to do and to be able to do it. Similar findings have been described in
a study of liver transplant recipients, where the freedom and ability to do what you want
to do was found to be the meaning of health and quality of life [19].

4.2. The State of Being

The state of being included understanding and managing the demands of everyday
life, as well as enjoying valued experiences and interactions. Listening to rehabilitation pro-
fessionals’ advice and following their instructions were considered important for knowing
how best to live with LEoP and engage in the right amount of daily activity. However, many
participants expressed frustration about not knowing where to turn for help regarding
their LEoP and frustration about being unaware of the right level of activity. Therefore,
continuous self-monitoring and evaluation were important, e.g., to assess the number of
steps/day as part of the daily routine in order to avoid physical overload. Similar findings
were reported in a study of physical activity in persons with LEoP [20]. In that study, the
participants needed to find a balance and adjust their activities in order to avoid fatigue and
pain. To obtain individualized support from rehabilitation professionals, our participants
wished for an “open door” to a rehabilitation clinic specialized in LEoP. This need has also
been described by persons with muscular dystrophy [21] and is most likely applicable to
all life-long progressive conditions. Even if the persons have lived with a disability for
most of their lives, the progressiveness, albeit slow, means that new issues may arise, for
which they might need support.

Accepting dependency by receiving instrumental and social support, keeping oneself
occupied as well as adapting and achieving balance made it easier to manage the demands
of everyday life. The importance of accepting one’s situation has also been described in
persons with Parkinson’s disease, where such acceptance was necessary for their adaptation
and to achieve life satisfaction [22]. In the present study, the acceptance of dependency
interplayed with the state of motion (i.e., choosing independency). This gave the partic-
ipants higher manageability, as acceptance enabled them to choose appropriate leisure
activities and obtain the assistance they needed, thereby leading to more independence
and autonomy. Instrumental support was to a great extent provided by society, while
support from spouses, family and close friends was both instrumental and social. However,
a barrier to manageability was the bureaucracy that sometimes made it impossible to obtain
the instrumental support they needed. Similar experiences of a struggle with regulations
and laws have been described among persons with muscular dystrophy [21]. Although the
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Swedish society welfare model is well developed and aims to provide every person with
the support he or she requires, it sometimes appears to lack flexibility and the ability to
meet individual wishes and needs.

The support from family and friends was greatly valued, as it gave the participants
a sense of social belonging, of being cared for and the feeling of a good life. Having
a good life also meant keeping oneself occupied and having meaningful everyday activities.
The value of performing meaningful activities has also been described before [21,23–25]
and is closely related to life satisfaction [26,27], highlighting the importance of minimizing
barriers to participation. Adapting and achieving balance in everyday activities was part of
their daily routine. This indicates that the participants were well adapted to their LEoP and
no longer used their childhood coping behaviors, such as overachieving to blend in and
not listening to the body [17].

Meaningfulness in everyday life was a source of energy for the participants and was
found in nature, financial security and meaningful social relationships. Nature evoked joy
and mindfulness, while financial security allowed them to live the life they wanted to live.
Financial security makes things easier and as such, is a general resistance resource [6].
Enjoying meaningful social interactions gave a sense of belonging and being part of
a context. Social contacts have previously been found important for SOC [16]. Hav-
ing a social network can also be a general resistance resource, as it provides the person with
the possibility of using the network as a resource for assistance [28]. In addition, being with
loved ones was described as a source of meaningfulness in everyday life by our participants.
As well as a sense of belonging, the closest relations seemed to give a feeling of being loved
and accepted as one is. It is well established in the literature that regardless of the medical
condition, social support and social belonging are essential aspects of life satisfaction,
adaptation and experiencing health despite a disability [27,29–32]. Thus, we advocate that
a strong focus on social belonging should be adopted among rehabilitation professionals and
other healthcare professionals when managing people with a life-long disability.

4.3. Clinical Implications

The clinical implications of our findings are that the state of motion should be sup-
ported in order to increase comprehensibility, manageability and meaningfulness, and that
barriers in the state of being should be reduced. To support the state of motion, rehabili-
tation professionals should be person-centered, listen to the person’s narrative and lived
experiences, and form a partnership where self-management support can be provided. By
understanding the person’s aspirations and meaning making, rehabilitation profession-
als could provide targeted and person-centered support. Persons’ own initiatives, such
as modifying the home environment, and meaningful activities such as voluntary work
should also be encouraged and supported.

To prevent barriers in the sense of being, the instrumental support that persons require
should be offered and unnecessary bureaucracy avoided. It is also important to determine
whether the person is in acceptance of his or her condition, as this facilitates adaptation.
If not, Acceptance and Commitment Therapy (ACT) could be a useful strategy, which
has been previously used in persons with lifelong conditions [33]. It is also important to
determine if the person is still relying on coping behaviors learned during childhood, due
to the fact that some of these behaviors, e.g., overachieving, are no longer adaptive. In such
cases, ways to adapt and achieve balance should be taught. Different group activities, such
as forums for persons with LEoP, should be offered in order to increase social belonging for
persons who lack a social network.

One way to support the sense of motion and prevent barriers in the sense of being
is through an interdisciplinary person-centered, goal-oriented rehabilitation program for
persons with LEoP [3]. In such a program, participants are active team members in their
own rehabilitation process and take responsibility for their own rehabilitation plan. In this
plan, they describe their difficulties, needs and what they want to be able to do now and in
the future. The increased insight into their abilities, limitations and goals could be a booster
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to their inner drive, starting a process of positive change through self-management. As
LEoP is a progressive condition, albeit slow, they need the certainty of having somewhere
to turn if they require assistance or rehabilitation later in life. Thus, lifelong follow-ups in
a specialized rehabilitation unit would be highly beneficial.

Knowledge from this study could also be applied in the management and rehabilitation
of other life-long progressive disabilities. LEoP share many similarities with long-term
post-infectious pandemics such as COVID-19. It has been suggested that knowledge of
SOC can be used in the interventions aimed at reducing the pandemic’s detrimental effects
and promoting resilience [34]. In addition, we believe that knowledge of SOC could be
applied in the management of frailty in old age [35].

4.4. Methodological Considerations, Strengths and Limitations

This study has several strengths. Men and women were equally represented and the
age range of 65–84 years covers most persons with LEoP, at least in the western world.
Their disability level also varied; some persons were quite ambulatory, whereas others
used a wheelchair as their main mode of transportation. Both married/cohabiting and
single persons were included, and those with different educational backgrounds, providing
a rich source of experiences and thereby valuable insight into the meaning of SOC. The
authors have different professional backgrounds (physicians specializing in rehabilitation
medicine with extensive experience of persons with LEoP, a nurse, a physiotherapist and
a neuropsychologist) and are members of rehabilitation teams with experience of different
life-long conditions, studies of SOC and extensive experience of qualitative research. Thus,
the authors’ pre-understanding of persons with LEoP was considered a strength in the
interpretation of the results. Finally, the person who conducted the interviews (MN) had
no previous relationship with the participants.

There are also some limitations. The participants were chosen from a cohort that had,
at some point, taken part in an interdisciplinary rehabilitation program. Consequently, they
had been provided with support from rehabilitation professionals and might thereby be
more adapted to their condition than persons who have not taken part in such a program.
In addition, all participants were of Swedish origin and all had an educational level higher
than primary school. Therefore, transferability to persons who have not taken part in
rehabilitation, persons of other origins and with lower education levels, as well as younger
persons with LEoP is limited. As SOC is also related to cultural, political, and economic
factors, further research on SOC in other populations and different national contexts
is needed.

5. Conclusions

SOC in persons with LEoP existed in two overarching themes that were closely in-
tertwined: a state of motion and a state of being. A profound understanding of SOC as
both a state of motion and a state of being is essential for rehabilitation professionals when
providing self-management support to persons living with LEoP, in order to increase their
sense of living a good life. This understanding can also be used in the rehabilitation of
other life-long conditions.
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