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Titel: Jämförelse av personer som har/inte har fått motiverande samtal (MI) för 
fysisk aktivitet, och prediktion av faktorer som påverkar förändring av grad av fysisk 
aktivitetsnivå efter två år 
Författare: Karin Magnusson  
Handledare: Elisabeth Skargren 
 

SAMMANFATTNING 

Introduktion: Fysisk inaktivitet, livsstilssjukdomar, och ryggsmärta är stora 
problem i dagens samhälle. Ett sätt att öka fysisk aktivitet är motiverande samtal 
(MI).  
 
Syfte: Att jämföra deltagare som på grund av ökad risk för hjärt-/kärlsjukdom har 
behov för MI för ökad fysisk aktivitet med de som inte har behov, samt att beskriva 
om MI för ökad fysisk aktivitet och andra faktorer kan predicera en ökning i fysisk 
aktivitetsnivå efter två år. 
  
Metod: En cohort följdes genom två år och mättes med enkäter beträffande livsstils-, 
socioekonomiska och psykologiska faktorer, hälsa, motivation till ändrad 
livsstilsbeteende samt ryggsmärta. Baserad på sin risk för hjärt-/kärlsjukdom fick 
deltagare ett MI-samtal syftat till att öka sin fysiska aktivitetsnivå (n=393) eller inget 
MI-samtal (n=380) vid baslinjen. 
 
Resultat: Deltagare som fick MI för ökad fysisk aktivitet var oftare kvinnor, hade 
lägre själv-estimerad ekonomi, sämre hälsorelaterad livskvalitet, sämre psykologisk 
hälsa, mera komorbiditet och mera ryggsmärta. Faktorer relaterade till ökning av 
fysisk aktivitetsnivå var att vara inaktiv vid baslinjemätningen, att vara kvinna, att 
inte ha haft MI och att inte ha funktionsnedsättning på grund av ryggsmärta. 
 
Konklusion: Deltagare i MI-gruppen hade sämre hälsa och mera ryggsmärta. MI 
predicerade inte en ökning av fysisk aktivitetsnivå. Däremot predicerade tidigare låg 
aktivitetsnivå och att vara kvinna en ökning. Mer forskning behövs avseende effekt 
av MI för ökning av fysisk aktivitetsnivå för individer med risk för hjärt-
/kärlsjukdom och/eller ryggsmärta.  
 
Nyckelord: Fysisk aktivitetsnivå, motiverande samtal, livsstilsfaktorer, psykologiska 
faktorer, ryggsmärta 
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ABSTRACT 
Introduction: Physical inactivity, related lifestyle diseases and back pain are severe 
problems in today’s society. One way to increase physical activity level is through 
Motivational Interviewing (MI). 
 
Purpose: Comparing participants who were in need of MI for physical activity due 
to risk of heart- and coronary disease with participants not in need of MI, and to 
describe whether MI for physical activity and other factors can predict change of 
physical activity level. 
 
Method: A cohort was followed during two years and measured on lifestyle factors, 
socioeconomic and psychological factors, general health, motivation to change 
lifestyle and back pain by questionnaires. Based on risk of heart and coronary 
disease, participants underwent an MI-session for increased physical activity (n=393) 
or no MI-session (n=380) at baseline. 
 
Results: Besides having a deteriorated lifestyle, the majority of participants who 
received MI were females, had lower self-estimated economy, had lower health-
related quality of life, scored lower on psychological factors and had comorbidity 
and back pain to a larger extent. Factors related to increase of physical activity level 
included being physically inactive at baseline, being a female, not having MI and not 
having disability due to back pain.  
 
Conclusion: Participants in the MI-group had poorer health and more back pain. 
Having MI did not predict an increase of physical activity, but a low level of physical 
activity in the past and being a female did play a part in the prediction. More research 
is needed on MI for increase of physical activity level for an individual with risk of 
heart- and coronary disease and/or with back pain. 
  
Keywords: Physical activity level, Motivational Interviewing, lifestyle factors, 
psychological factors, back pain. 
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Introduction 
Lifestyle diseases such as heart- and coronary disease, hypertension and diabetes are 
all common in today’s society. Carroll and Dudfield (2004) propose that the disease 
often preceding these diseases, metabolic syndrome, is present in 5.6%-33.0 % of the 
grown-up population. Lifestyle diseases is often coupled to overweight and obesity, 
which again sometimes is coupled to back pain (Leboeuf-Yde, 2000). Back pain 
affects 60-70% of the grown-up population at some time during their lives, with a 
point-prevalence of 15-30% (Nachemson et al., 2000). Illness and/or complaints 
originating from the musculoskeletal system in general is the most common type of 
chronic complaints among Swedish women and it is also the chronic complaint that 
most women take medication for (SCB, 2005). Prevention and effective treatment of 
obesity, lifestyle diseases and back pain can be seen as important tasks for the health 
care system as the conditions are increasing, and expected to increase further in 
western society (Spalding et al., 2009). Physiotherapists can play a great role in 
prevention and treatment of both lifestyle diseases and back pain, as a promising way 
to prevent and decrease these conditions is increasing the individual’s physical 
activity level (Carroll and Dudfield, 2004). This will often demand some kind of 
behavior change as many persons with lifestyle diseases and back pain are 
insufficiently physically active (Carroll and Dudfield, 2004, Ryan et al., 2009). 
Physiotherapists must therefore learn how they best can facilitate their patients to 
change lifestyle to become more physically active. 

Motivational Interviewing (MI) is a widely used method to facilitate health behavior 
change, which was first practiced with alcohol abuse (Miller and Rollnick, 2009). 
The last years it has even been used with physical activity behavior change. MI is 
recognized by a strategic patient-centered conversation approach that aims at letting 
the patient himself discover that change is necessary and that he has the power to 
change (Miller and Rollnick, 2009). A decision from the Swedish government says 
that the Swedish public health institute (FHI, 2009) should make sure that care 
professionals are educated in MI and prescribed physical activity so that it can be 
used in the meeting with patients who need to be more physically active. Pain, 
presence of (lifestyle) diseases, motivation and psychological factors could influence 
the physical activity behavior change after having had MI though, but this 
relationship is not clear. This is a part of the prospective, longitudinal, general 
population study Life conditions, Stress and Health. This study aims at describing the 
relation between physical activity behavior change and MI and the influence of 
lifestyle factors, psychological factors and back pain.  

 

Background 
Physical activity and general health 

Physical activity is well known to have good impact on health, and leads to 
decreased morbidity and mortality (WHO, 2002). Still, 60 % of adults in the world 
do not reach the recommended level of physical activity (WHO, 2002). Men are 
known to be more physically active than women (Azevedo et al., 2005), and low 
level of physical activity is related to having low education (Sherwood and Jeffery, 
2000). It is recommended to be at least 30 min physically active five days a week, 
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preferably every day at moderate intensity, were ’’moderate’’ means activity with a 
slight increase of metabolism, e.g. a fast walk (Haskell et al., 2007). The health gain 
increases with increasing activity though. Physical activity has good impact on health 
as it improves heart function by increased stroke volume, blood lipid profile and 
work capacity of muscles improves, and in that way the general condition will 
improve (Henriksson and Sundberg, 2008). The total energy metabolism will 
increase, which leads to normalization of the body weight (Carroll and Dudfield, 
2004). Regular physical activity will even improve back pain as it reduces 
longstanding pain and recurrence of pain (Mannion et al., 2001) and quality of sleep 
(King et al., 1997). It even has a positive effect on general mood, depression and 
anxiety, stress level, functional capacity and self image (Börjesson et al., 2008). 
Graded physical activity can also have a positive effect on negative coping strategies 
such as fear (Kaigle et al., 1998), (Liddle et al., 2007). Physically active people 
therefore usually report higher levels of physical and psychological well-being 
(Brown et al., 2003).  

Physical activity will give a positive health effect by decreasing the risk for several 
diseases such as heart- and coronary disease, hypertension, diabetes type II and colon 
cancer, osteoporosis, obesity and psychological disease (Jansson and Andersson, 
2008). Patients with metabolic abnormalities, who are at increased risk for lifestyle 
diseases such as heart- and coronary disease and diabetes, should be treated by long-
term moderate to vigorous intensity exercise training, without necessarily losing 
weight, as this will improve the dyslipidaemic profile (Carroll and Dudfield, 2004). 
High density lipoprotein-cholesterol will then be raised and triglycerides will be 
lowered. A weight loss due to physical activity and diet restrictions could decrease 
insulin resistance and glucose tolerance for obese patients, and blood pressure could 
be reduced (Carroll and Dudfield, 2004). 

Several factors are associated with physical activity level and predict whether one is 
sufficiently or insufficiently active. Telama et al. (2005) found in a longitudinal 
study with duration of 21 years that a high physical activity level in childhood and 
adolescence (9-18 years) is a strong predictor for a high physical activity level in 
adulthood. An Australian cross-sectional study of adults aged 60 years and older 
found that having high self-efficacy, having friends and family who are regularly 
physically active, having safe footpaths for walking nearby, and having access to 
local recreational facilities were predictive for a high physical activity level (Booth et 
al., 2000). Sherwood and Jeffery (2000) conclude in a review that self-efficacy is the 
strongest psychological predictor for physical activity, that previous exercise history; 
motivation and social support also are strong predictors, whereas time and access are 
seen as barriers. Body weight is a strong correlate of physical activity, but it is not 
known whether it is a barrier or a facilitator, a consequence or a motivator to 
physical activity (Sherwood and Jeffery, 2000). The effect of longstanding or 
recurrent back pain on physical activity level is not much studied (Björck-van Dijken 
et al., 2008), but physical activity can be used in prevention and treatment of back 
pain (Airaksinen et al., 2006). 

Back pain and physical activity 

Back pain in this study means self-reported low back and/or neck pain. Pain can have 
several physical, psychological and social causes and effects, and should not be 
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understood as a simple one-to-one relationship between pain and injury (Melzack, 
2005, O’Sullivan, 2005). Newer pain theories suggest that pain is a complex 
experience that is present because of an abnormality in the “neuromatrix”, which is a 
body-self image in the brain consisting of all sensory input from the body, input from 
cognitive- and emotion-related brain areas, and outputs to brain areas that produce 
pain perception, action programs and stress-regulation programs (Melzack, 2005). 
Effects of chronic back pain that have been reported are decreased general condition 
(Verbunt et al., 2003), sleep disturbances (Moldofsky, 2001), depression (Bair et al., 
2008), (Rush et al., 2000), anxiety, decreased health-related quality of life, and 
disability (Bair et al., 2008). Other effects of chronic low back pain are fatigue 
(Feuerstein et al., 1987), and greater general stress (Naidoo and Pillay, 1994). 

There is also weak evidence for that obesity can lead to back pain (Leboeuf-Yde, 
2000, Shiri et al., 2008), suggesting that a vicious circle of pain, physical inactivity 
and weight problems could be present. Ryan et al. (2009) found that persons with 
chronic low back pain were less physically active than age-, gender-, and occupation-
matched controls over a mean 24-hour day, but previous research has found only 
small differences in activity level between persons with back pain and healthy 
persons (Verbunt et al., 2001, van den Berg-Emons et al., 2007). 85 % of back pain 
is non-specific, meaning that no underlying pathological disorder can be diagnosed 
(O’Sullivan, 2005). Underlying mechanism for this non-specific back pain can be 
microruptures or –fractures in different structures of the spinal column, e.g. in the 
vertebrae, their ligaments or facet joints or in the spinal muscles (Hansson, 2008), 
but psychosocial variables are thought to have more impact on longstanding pain and 
disability than biomedical or biomechanical factors (Linton, 2000). The fear-
avoidance model proposes that fear of movement leads to avoidance and a vicious 
circle of weaker structures, more pain, less movement and more fear as the physical 
condition worsens (Lethem et al., 1983), (Vlaeyen and Linton, 2000). Back pain and 
decreased physical activity level could in that way be related to overweight and 
increased risk for lifestyle diseases, but this relationship is not clear (Leboueuf-Yde, 
2000, Björck-van Dijken et al., 2008).  

Some patients with longstanding or recurrent back pain “confront” the pain though, 
and do not avoid work or physical activity that they might know will be painful for 
them. According to the fear-avoidance model, these patients are often recovering 
faster and do not get into a vicious circle leading to less physical activity and 
deconditioning (Vlaeyen and Linton, 2000). Cognitive factors and coping strategies 
are therefore important factors for how patients with longstanding or recurrent back 
pain deal with their condition. Use of coping strategies, again, depend on personal 
and psychological factors, for instance perception of control of pain (LaChapelle et 
al., 2001), perception of control of life events (Haythornthwaite et al., 1998), and 
self-efficacy (Denison et al., 2007). Low self-efficacy is related to high fear-
avoidance and high levels of disability in patients with musculoskeletal pain 
(Denison et al., 2007). 

A promising way to improve back pain is physical activity, as physical activity can 
lead to faster recovery and less recurrences (Mannion et al., 2001). Back pain 
patients should be physically active not only because of the general positive effects 
of physical activity, but also because physical activity can reduce pain. Physiological 
mechanisms of pain inhibition by physical activity can be explained at spinal and at 
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central level. At spinal level, the gate-theory implies that muscle activity activates 
both pain receptors and proprioceptors. When these are stimulated, GABA is 
released, a transmitter substance that inhibit the forwarding of pain signals to the 
brain (Svantesson et al., 2007). In that way the proprioceptic signals caused by the 
muscle movement are forwarded to the brain in place of the pain signals, which 
“stays” at the spinal level.  

At the central level, the immediate release of beta-endorphins after physical activity 
is thought to contribute to decrease of the pain threshold (Svantesson et al., 2007). 
Beta-endorphins form part of a group of endogeneous opioids that are located in 
those parts of the sympathetic nerve system that are responsible for blood pressure, 
pain experience and body temperature control (Thorén et al, 1990). Trough a range 
of physiological mechanisms, beta-endorphins are released both in the central 
nervous system and directly in the blood lines. It is released together with ACTH 
(adrenocorticotrophic hormone) in the blood. In that way, both beta-endorphins and 
ACTH can modulate the pain threshold at central level (Thorén et al, 1990). 

Physical activity should not be exaggerated though, as too much could lead to 
increased back pain. Heneweer et al. (2009) provides evidence that the relationship 
between physical activity level and back pain is U-shaped, that is, both extremes of 
too little and too much physical activity will increase back pain, while a balance will 
decrease it. 

Physical activity and exercise therapy is recommended by Airaksinen et al. (2006) 
who developed European guidelines for treating chronic back pain and by Hansson 
(2008), who reviewed recent literature with the purpose of making guidelines for 
Swedish health professionals on how to treat patients with back pain with physical 
activity. To prevent recurrence and sickness absence due to back pain the physical 
activity level should be as normal as possible, which means that one should not let 
the back pain affect activity in daily life (Hansson, 2008).  

In summary, physical activity can be used in prevention and treatment both for back 
pain and lifestyle diseases. Physical activity is in that way an important tool for 
physiotherapists in their daily work life. How to get patients physically active is a 
question of changing behaviour, which is known to be very difficult (Ronda et al., 
2001, Spencer et al., 2006). There are several ways to facilitate patients at changing 
behaviour, of which Motivational Interviewing (MI) is one. 

Motivational Interviewing (MI) 

Different methods to accomplish physical activity behaviour change are described by 
SBU (Swedish Council on Technology Assessment in Health Care) (2007). There is 
strong evidence that traditional counselling in an everyday environment will increase 
physical activity with 12-50% during six months (SBU, 2007). More frequent contact 
with the care provider and an addition of e.g. physical activity on prescription, 
exercise diary, step counter or information papers will give a greater increase. There 
is also some limited evidence that says that counselled group training and 
individually targeted training program will give an increase in physical activity level 
(SBU, 2007).  
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Motivational Interviewing is one of the promising methods that aim at changing 
behaviour. Studying MI is important because of the decision from the Swedish 
government that says that the Swedish public health institute (FHI, 2009) should 
make sure that health care professionals are educated in MI and physical activity 
behavior change. 

MI has been defined in several ways through the years, but the last and most updated, 
made by the original developers of MI, is defined as “a collaborative, person-
centered form of guiding to elicit and strengthen motivation for change” (Miller and 
Rollnick, 2009). It was first described for alcohol abuse in 1983 by Miller and has 
had a great diffusion since then, indicating that its boundaries have become unclear 
(Miller and Rollnick, 2009). MI interventions are characterized by having a different 
spirit than what is the case in traditional care interventions. Practicing MI implies 
approaching the patient differently. While traditional interventions are characterized 
by a confronting, educational and authoritarian approach, MI is identified by being 
more collaborative, evocative and autonomy-honouring (Miller and Rollnick, 2002). 
This implies that the care provider needs to unlearn being the one in control and put 
the patient in the centre. 

There are four principles of MI that are important to take into account when 
practicing it, these are expression of empathy, developing discrepancy, rolling with 
resistance and supporting client self-efficacy. Expression of empathy means putting 
the patient in the centre, accept and respect his behaviour without judging it. 
Developing discrepancy means exploring pros and cons of the patient’s current 
behaviour and the desired behaviour. The patient should see how he is doing now 
and what he could be doing. Rolling with resistance means avoiding arguing with the 
patient but rather follow his thoughts and change conversations approach when 
meeting resistance, and finally, supporting self-efficacy means that one as care 
provider should facilitate the patient’s confidence for that change is possible for him 
to initiate and go through. (Miller and Rollnick, 2002) 

Motivation is a central aspect within MI as it should focus on enhancing the patient’s 
intrinsic motivation to change (Miller and Rollnick, 2002). Ryan and Deci (2000) 
have studied different kinds of motivation and their relation to degree of self-
determination. With self-determination they mean people’s inner resources for 
personal development and behavioural self-regulation. Ryan and Deci’s theory can 
be seen as a part of how to come to a better general understanding of how MI works. 
They propose that people have different grades of motivation, and that the degree of 
motivation can be put on a continuum together with self-determination behaviour, 
regulatory styles, locus of causality and corresponding regulatory processes. 
Individuals with nonself-determined behaviour at the beginning of the continuum are 
likely to be extrinsically motivated, have external locus of causality and be externally 
regulated (e.g. doing an activity for getting some external reward), while individuals 
at the other end of the continuum are likely to behave self-determined, have an 
internal locus of causality and be intrinsically regulated (Ryan and Deci, 2000). 
These individuals are intrinsically motivated and are performing activities or 
behaviour because they find satisfaction in the activity itself. An important goal for 
MI is facilitating patients so that they will get more intrinsically motivated, as 
intrinsically motivated individuals are more likely to maintain certain behaviour 
(Ryan and Deci, 2000).  
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The effect of MI has been tested in several controlled trials. A meta-analysis 
including 72 RCT-studies covering all kinds of behaviour-related problems such as 
alcohol abuse, drug addiction, smoking cessations, weight loss, treatment adherence, 
increasing physical activity and diabetes and asthma treatment on MI showed that it 
was effective in 74 % of the studies, even when given as brief interventions (<15 
min) (Rubak et al., 2005). MI outperformed traditional counselling in 75 % of the 
studies regarding alcohol abuse, psychiatric diagnosis and addictive behaviour and in 
72 % of the studies regarding physiological problems such as weight loss, lowering 
of lipid levels, increasing physical activity, diabetes, asthma and smoking cessation. 
Only one of the studies included handled physical activity behaviour change though. 
This was an RCT study that compared brief MI intervention and intensive MI 
intervention with the result that the most effective way for promoting physical 
activity was the most intensive one, but that effects were no longer present at one 
year follow-up (Harland et al., 1999). The MI sessions were conducted by 
researchers. Brief MI consisted of one MI-session only, while intensive MI consisted 
of six MI-sessions (Harland et al., 1999). 

Another meta-analysis including 30 clinical trials showed that MI was superior to no-
treatment or placebo controls, and equivalent to other active treatment (Burke et al., 
2003). It was found to be effective for alcohol, drug, diet and exercise problems, but 
even in this study the conclusion of effectiveness for physical activity was based on 
the only one study of Harland et al. (1999).  

MI is poorly studied for physical activity until know, as only three RCT studies were 
found (made after the publication of the meta-analyses) that investigated the effect of 
MI on physical activity. One handled long-term cancer survivors and found a 
positive relationship between MI, increase in physical activity and having higher 
self-efficacy (Bennett et al., 2007), and the second, that held MI trough telephone 
interview found no effect on physical activity level (Bennett et al., 2008). The third 
found weak evidence for that one brief MI-session was slightly more effective 
compared to direct advice giving and no treatment (Hillsdon et al., 2002). In 
addition, one RCT study was found that found effect of MI for modifying diabetes 
risk on the weight loss target, but no effect on the physical activity target (Greaves et 
al., 2008). No RCT study was found that investigated the effect of MI to increase 
physical activity for a person at risk for lifestyle diseases and/or with back pain 
problems. 

On the basis of the literature, there is a need to investigate the relation between MI 
and physical activity further. Knowing about this possible relation is important for 
the physiotherapist in the meeting with the inactive patient, as it can affect the 
treatment choice and outcome. MI is being frequently used to improve physical 
activity level, but how it works in relation to other influencing factors is not known. 
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Aim  
The aim was: 

1. To compare participants who were in need of MI for increase of physical 
activity because of risk for heart- and coronary disease with participants not 
in need of MI on socioeconomic factors, psychological factors and back pain 
in a middle-aged general population, and 

2. To describe whether MI for increase of physical activity level, background 
characteristics, lifestyle factors, motivation for lifestyle change, 
psychological factors and back pain can predict change of physical activity 
level in a middle-aged general population.  

 

Method 
Design 

A cohort was followed during two years in the Life conditions, Stress and Health-
study (LSH). Baseline data were collected between October 2003 and June 2004 in a 
county in the south east of Sweden. A follow up was performed two years later 
during 2006. Participants who at baseline were considered at risk for heart- and 
coronary disease got one MI-session for increased physical activity. 

Participants 

Ten primary health care centers were included in the LSH study, covering ten 
geographic areas. A broad spectrum of socioeconomic status was represented, and 
the initial study design was decided to include 1000 participants evenly distributed in 
sex and age. At enrollment the participants were between 45 and 69 years and they 
were randomly selected via the National Population Register. The participants, men 
and women evenly distributed, were stratified in 5 age groups with 5-year intervals. 
Ten participants were recruited at a time from every age group. Information about 
the study and a question if they agreed to participate in the study was sent by post to 
those randomly selected. A questionnaire and an invitation to a health status 
examination were sent home to those who gave their informed consent to participate. 
Excluded were persons with serious disease like cancer or dementia or difficulties in 
understanding Swedish. When at least 1000 subjects had agreed to participate, the 
recruitment was stopped. The response rate was 62 %. In total 1007 persons were 
then included. Based on self-reported and objective health status measurements 
participants at risk for heart- and coronary disease got an MI-session by a specially 
trained nurse.  

795 participants completed the 2-year follow-up questionnaire, which gives a 
response rate of 80 %.  

Procedure  

In the LSH study, baseline and two-year follow-up data were collected by means of a 
postal questionnaire consisting of questions and a number of established 
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questionnaires and a visit to the primary care center for health status measurements. 
The first baseline questionnaire contained questions and questionnaires regarding 
general data, living habits and health. This was filled in and returned to the primary 
care center. If no answer was received after two weeks, a reminder was sent. At the 
visit at the primary care center, height, length and blood pressure was measured, and 
blood was sampled. Only the measurements of height and length were used in this 
study. Participants also filled in a second questionnaire containing questionnaires 
about psychological aspects. Two specifically MI-trained nurses at each primary care 
center were responsible for the collection of data and feedback to participants. 

At the visit at the primary care centre one of the MI-trained nurses asked the 
participant verbally about heredity for heart- and coronary disease (heart- and 
coronary disease in the family), smoking pattern and physical activity. The verbally 
reported data (which can be validated through the questionnaires), and the 
objectively measured data (waist circumference, blood pressure, diabetes, and 
cholesterol) were filled in in a health curve (Lingfors et al., 2009) that showed the 
risk for heart and coronary disease (see appendix 1 (in Swedish)). The health curve 
formed the basis for whether MI was to be given or not. Participants at risk for heart- 
and coronary disease got MI for increase of physical activity level, reduced smoking 
and/or improved diet. The MI-session focused on what the participant could do to 
improve his health and decrease his risk for heart- and coronary disease. If there were 
no risk factors or risk behavior, the nurse also had a conversation with general 
feedback to the participant that cannot be classified as MI as it did not aim at 
changing behavior.  

In this study, only those who got MI for physical activity level and those who got no 
MI were included. Participants, who got MI for improved diet only, for reduced 
smoking only, or for improved diet and reduced smoking only, were excluded. There 
was no standard length of the MI-session or of the conversation. Blood lipids were 
filled in in the health curve at a later point of time when the results of the test were 
known, and mailed back to the participant together with comments about his health 
status. Participants with too high levels of blood pressure, insulin and/or blood lipids 
were followed up by medical consultation at the care centre. At the two-year follow-
up a similar number of follow-up questionnaires were posted to the participants.  

Health curve  

The health curve was developed and tested at the primary care central Habo in a 
county in Sweden at the beginning of the 1990s. Four categories indicate the risk for 
heart- and coronary disease. A person is classified at risk for heart- and coronary 
disease when at least one variable in the curve is situated in the two columns at the 
right part of the risk scale (see appendix 1 (in Swedish)).  (Lingfors et al., 2009) 

MI-training  

The nurses had extensive MI-training before the start of the study. They attended 12 
hours of MI-training and practiced MI during a period of six months. They also 
participated in four follow-up meetings. The nurses totally had 28 hours of training, 
and they conducted about 50 MI sessions in one year. They were part of a supportive 
group with other nurses practicing MI and researchers with knowledge of the 
approach. An interview study of the nurses involved in this study concluded that the 
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extensive training and the combination of theory, training and practice were 
important aspects for effectively learning MI (Söderlund et al., 2008). 

Measurement 

The first baseline-questionnaire contained questions about background characteristics 
(age and gender), socioeconomic and life style factors (physical activity, smoking , 
intake of alcohol and BMI), back pain at present and disability due to back pain, 
comorbidity, health-related quality of life and a question about motivation to change 
into a healthier lifestyle. The second baseline-questionnaire contained questionnaires 
about psychological factors, such as perceived stress, self-esteem, control, 
coping/mastery, vital exhaustion and depression. These were chosen because the 
factors themselves, or adjacent factors, are thought to have an effect on, and/or to be 
affected by physical activity. The follow-up questionnaire 2 years later contained the 
same questions as the baseline questionnaires, except for the motivation question, 
which only was included at baseline.  

The questionnaires even contained questions or questionnaires about use of 
medication, experience with health care, social and cultural factors, life conditions 
and work circumstances, but these were not included in this study. 

Lifestyle factors 

BMI was calculated based on weight and length measures made by a nurse.  

Smoking was measured by the question “do you smoke? no, never”, “no, I quit 
year….”, “yes, less than one cigarette a day”, “yes, regularly, at least one cigarette a 
day”. Categories were dichotomized to yes/no.  

Alcohol risk behavior was measured by asking “how often do you drink alcohol?” 
and “how much do you drink when you drink?” with given alternatives for different 
kinds of alcohol and open space for filling in how much of each kind of alcohol. 
Weekly alcohol intake in grams could be calculated based on these questions: low 
(<80 g /week for women, <110 g/week for men), medium (80-139 g/week for 
women, and 110-169 g/week for men), and high (≥140 g/week for women, ≥ 170 
g/week for men). 

Physical activity measurements were adopted from a previous population survey 
conducted by the Public Health Science Centre in the county of Östergötland 
(Kallings et al., 2007). The following questions were used to assess daily physical 
activity both at baseline and at follow-up: “how much physical exercise do you 
normally have in your “everyday life” (like walking or biking to work, snow 
shuffling, work in the garden or similar)?”, with alternatives “none”, “a few 
occasions per week”, “several occasions per week” or “daily or close to daily” and 
“how much physical exercise do you have voluntarily, apart from the physical 
exercise above?” with alternatives “hardly anything”, “hardly anything, but walk a 
few times a week”, “ light activity at least once a week”, “moderate activity at least 
once a week” or “vigorous activity on a regular basis”. The two items were combined 
into an index as suggested by Kallings et al. (2007) with the following categories: 
“hardly any physical activity”, “some physical activity”, “could be more physically 
active” and “sufficiently physically active”, where “sufficient” means meeting the 
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public health recommendation level of 30 min moderate activity per day. In the result 
categories are named “inactive”, “somewhat active”, “moderately active” and “public 
health rec. level” respectively. 

Motivation to change life style  

At baseline, participants were asked the question: “are you motivated at present to 
change your lifestyle behavior to improve your health?” At follow-up, participants 
were asked the question: “have you, during the last 2 years, substantially changed 
your living habits?” with alternatives yes and no. If participants answered yes, they 
were asked to answer the question “if yes, what have you done?”, with alternatives 
“quit smoking”, “decreased my alcohol intake”, “changed my eating habits”, 
“increased the level of physical activity” or “else, namely………”  

Back pain 

To find out whether the participant had back pain at present or had had previous 
problems the following two questions were asked: “do you have pain in the neck 
and/or back at present? yes/no” and “have you had pain/problems in your neck or 
back in the past 5 years? yes/no”. Participants were also asked the questions “is the 
pain localized to the back or to the neck?”, with alternatives “the neck”, “the back” 
and “both the neck and the back”, and the question “how often do you have pain?” 
with five alternatives from “never” to “always”.  The last question they were asked 
was “for how long have you had your present low back or neck pain?” with five 
alternatives both for the low back and the neck ranging from “no pain” to “more than 
3 months”. 

Disability due to back pain 

The Oswestry Low Back Pain Disability Questionnaire was used to measure the 
influence of back pain on activities in daily life. The questionnaire contains 10 
sections with different activities of daily life which again contain six statements, each 
ranging from no pain/dysfunction to impossibility of performing the activity. 
Summation of scores give a percentage of disability were 0 % is no disability and 
100 % is maximal disability (e.g. being bed-bound). The instrument has been found 
to have good validity and reliability (Fairbank et al., 1980). 

Health-related quality of life 

Health-related quality of life was measured by the SF-36 health survey questionnaire. 
It can be used to compare health status both among patients with the same condition 
and between patients with different conditions (Garratt et al., 1993). The instrument 
contains 36 questions measuring three different aspects of health; functional status, 
wellbeing and overall evaluation of health. This is measured by eight scales, forming 
a health status diagram. Out of the data a physical component score and a mental 
component score can be calculated, which were used in this study. SF-36 has been 
found to have good psychometric properties (Garratt et al., 1993). 

Comorbidity 

Comorbidity was measured by asking about the presence of diseases that was 
diagnosed by a doctor. Twelve diagnoses were mentioned: Myocardial infarction 
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angina pectoris, stroke, pulmonary disease, cancer, asthma and allergy, ulcer, kidney 
disease, depression, psychological disease and “other disease”. For statistical 
calculations the categories were reduced to three: “no disease”, “one disease” and 
“two or more diseases”. 

Psychological factors 

To measure perceived stress, a version of the perceived stress scale was used (Strodl 
et al., 2003), (Brown et al., 1998). It was translated into Swedish and modified by 
making the 6-point scale into a 5-point scale. The following questions with a 5-point 
scale were used in this study to measure perceived stress: “Over the last 12 months, 
how stressed have you felt about the following areas of your life?: own health, health 
of other family members, living arrangements, money, relationship with 
spouse/partner, relationship with children and relationship with other family 
members”. After recoding to 0 (not applicable), 0 (not at all stressed), 1 (somewhat 
stressed), 2 (moderately stressed), 3 (extremely stressed), the mean of the seven 
responses (0-3) was categorized as “no stress” (score=0), “minimal stress” (score>0-
1), and “moderate to high stress” (score >1).  

The self-esteem questions used were developed by Pearlin and Schooler (1978). 
According to these researchers, self-esteem is one aspect of coping that handles the 
positiveness of one’s attitudes towards one self, and it is in that manner closely 
related to self-efficacy, that means belief in own capabilities. The instrument 
contains ten items with four answer categories that give a range in the sum score 
from 10 (minimal self-esteem) to 40 (maximal self-esteem). 

Perceived control was measured by agreement or disagreement with eleven 
statements that were adapted from the Whitehall II Study, MacArthur Foundation 
programme on Midlife development and the New Barometer Studies (Lundberg et 
al., 2007) and measures whether one has the feeling to be in control over own life. 
The instrument has been validated by Bobak et al. (1998). Items 2, 3 and 4 represents 
“control over health”, while the other items represent “control over life”. The sum 
score ranged from 0 (no control) to 55 (maximal control). 

The mastery questions were also developed by Pearlin and Schooler (1978), and 
should measure the ability to cope with potential stressors in everyday life. Mastery 
can be described as a component of coping with stressors (e.g. pain), and concerns to 
what extent one has the perception that life events are under one’s own control 
(Pearlin and Schooler, 1978). The mastery questionnaire is often used as a proxy for 
the concept of coping, and contains seven items with four answer categories that give 
a range in the sum score from 7 (poor mastery) to 28 (good mastery). 

Depression is measured by the Centre for Epidemiological Studies Depression Scale 
(CES-D) constructed by Radloff (1977). It is designed to measure current level of 
depressive symptoms in the general population, and the relationships between 
depression and other variables within subpopulations. CES-D includes measurements 
of depressed mood, feelings of guilt and worthlessness, feelings of helplessness and 
hopelessness, psychomotor retardation, loss of appetite and sleep disturbance. Its 
emphasize lies on the affective component (depressed mood). It is therefore no tool 
for clinically diagnosing depression, but is suitable for population studies covering a 
wide range of age and socioeconomic status. CES-D consists of 20 items with four 
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answer categories that give a range in the sum score from 0 (minimal degree of 
depression) to 60 (maximal degree of depression). It is found to have good validity 
(Radloff, 1977).  

The Maastricht questionnaire of vital exhaustion was first developed by Appels and 
Mulder in 1988. It measures mental and physical fatigue as a risk factor for 
myocardial infarction as many patients have lack of energy and feel exhausted prior 
to a heart attack. Vital exhaustion has been linked with a state of chronic stress or 
minor depression and the difference to depression is that self-esteem usually not is 
lowered and guilt feelings are absent in patients who are vitally exhausted (Appels 
and Mulder, 1988). The LSH-study used a 19-item version that has been validated by 
Koertge et al. (2002). There were three answer categories that gave a range in the 
sum score from 19 (minimal vital exhaustion) to 57 (maximal vital exhaustion).  

Ethical aspects 

Every participant in the study had given their informed consent to participate. They 
were well informed about all parts of the study and could drop out at any time 
without giving a reason. All data were and are treated confidentially. The study 
design of the LSH-study was approved by the Research Ethics Committee in 
Linköping. An ethical problem with the study could be that persons believing they 
were healthy were informed after their health status measurement and (MI) 
conversation that they might not be as healthy as they thought they were and might 
be at risk for heart- and coronary disease. This ethical problem was partly solved by 
a follow-up at the primary care centre for those with medical disease. 

Statistical analysis and data analysis 

Descriptive statistics were used to describe the participants and their characteristics 
at baseline. For group-comparisons Chi-square was used for categorical data and 
Mann-Whitney test was used for continuous data. A paired non-parametric test 
(Wilcoxon’s test) was performed to follow change of physical activity level from 
baseline to follow-up. The significance level of p<0.05 was accepted as a statistically 
significant value.  

A factor analysis was performed to get to know whether it was possible to reduce the 
number of variables with similar meaning. SF-36 mental component score, control, 
self-esteem and coping were found to form a common factor. These instruments or 
parts of instruments measure positive psychological health. The factor was called 
“psychological resources” and was used in the regression analysis. The factor 
accounted for 19 % of the variance.  

To see what factors that predicted change of physical activity level, a regression 
analysis was done. First a correlation analysis was performed to detect variables that 
correlated significantly with the outcome variable (physical activity change). If it 
correlated (p<0.05) it was included in the regression analysis. If a variable correlated 
significantly with another independent, related variable (p<0.05), only one was 
included in the regression analysis. The final set of baseline variables consisted of 12 
variables; sex, age, education, previous physical activity level, motivation for 
changing lifestyle, intervention (MI/no MI), back pain at present, disability due to 
back pain, psychological resources, stress, comorbidity and BMI. Both multinomial 
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regression with stepwise forward entry and ordinal regression were performed. The 
multinomial regression was performed with three categories of the dependent 
variable, change of physical activity level, to make interpretation of the results easier. 
To increase power and ensure no parallel lines, the ordinal regression was performed 
with five categories of the dependent variable (change of physical activity level). 
Statistical analysis was performed with the statistical software SPSS v. 17. 

 

Results  
In the total population (n=1007) there were 50.1 % females, the mean age was 57 
years and 90.1 % were born in Sweden. One fifth had higher education (university) 
and one half was employed. Almost one fifth (17.5 %) were sufficiently physically 
active according to the index calculated from the questionnaire. Nearly two thirds 
(n=627) got some form of MI at baseline. Of these, 393 got MI for physical activity; 
the other 234 got MI for improved diet and/or reduced smoking only. The latter 
group that got MI for else than physical activity is not involved in the further 
analysis.  

Baseline characteristics  

Except for having poorer lifestyle factors, those who got MI for physical activity 
(n=393) were more often females and had poorer self-estimated economy than those 
who did not get MI (n=380), as can be seen in table 1. Approximately 50 % in both 
groups reported to be motivated to change lifestyle at baseline (p=0.070). Those who 
got MI reported more often back pain at present and more disability due to back pain, 
poorer health-related quality of life, more often comorbidity and poorer scores on the 
psychological variables than those who got no MI, as can be seen in table 2. 
Participants who got MI for physical activity reported more often pain in both low 
back and neck that was more widespread pain (p=0.006) and they had had their pain 
for a longer period (low back, p=0.019, neck, p=0.040). There were no differences in 
occurrence of low back/neck pain the last 5 years (p=0.86) or how often the pain was 
experienced (p=0.130).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



14 

 

Table 1 Background and lifestyle characteristics at baseline for the group that got 
no MI and the group that got MI for physical activity. Group comparison. 

  
    No MI (n=380) MI for physical 

activity (n=393) 
P-value 

Background       
  Age (mean. std.dev.) 57.0 (7.2) 56.6 (7.1) 0.402 
  Sex, f (%) 44.2 54.2 0.005 
  Born in Sweden (%) 93.6 89.7 0.051 
Education (%)       
  Elementary school 30.8 37.7 

0.067   Upper sec. school 43.9 41.5 
  University 23.2 19.6 
Occupation (%)       
  Employee 55.3 51.1 

0.217 
  Unemployed 2.4 3.3 
  Retired 31.8 31.0 
  Sick-leave 5.3 9.7 
  Else 5.2 4.8 
Self-estimated economy (%)       
  Good 78.7 72.0 

0.039   Middle 15.8 18.8 
  Bad 3.2 4.3 
Lifestyle factors       
  BMI (mean. std.dev.) 24.8 (2.9) 27.9 (4.7) <0.001 
  Smoking, yes (%) 12.7 22.4 <0.001 
  Alcohol, risk behavior (%)       
   No risk 84.7 81.7 

0.034    Low risk 10.2 9.0 
   High risk 5.1 9.4 
  Physical activity level (%)       
   Inactive 0.6 9.9 

<0.001 
   Somewhat active 19.7 49.9 
   Moderately active 47.3 35.3 
    Public health rec. level 32.5 4.9 
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Table 2 Back pain at present, disability due to back pain, health-related quality of 
life, perceived stress, comorbidity and psychological factors at baseline for the group 
that got no MI and the group that got MI for physical activity. Group comparison. 

  
  No MI 

(n=380) 
MI for physical 
activity (n=393) 

P-value 

Back pain and disability       
  Back pain at present, yes (%) 39.4 49.3 0.006 
  Disability due to back pain 

(mean, std.dev.) 
8.2 (10.5) 14.2 (14.9) <0.001 

  
Health-related quality of life 
(mean, std.dev.) 

      

  SF-36 physical component score 50.1 (8.4) 45.7 (10.8) <0.001 
  SF-36 mental component score 51.3 (8.8) 49.1 (11.2) 0.032 
Perceived stress (%)       
  No stress 18.4 14.5 

0.206   Minimal stress 62.1 65.4 
  Moderate/high stress 8.2 10.9 
Comorbidity (%)       
  No disease 47.1 36.6 

0.013   One disease 13.9 17.3 
  Two or more diseases 38.9 46.1 
Psychological factors 
(mean, std.dev.) 

      

  Self-esteem 32.9 (4.6) 31.9 (4.9) 0.008 
  Control  51.7 (7.4) 50.0 (7.7) 0.005 
  Coping/mastery 22.9 (3.4) 22.4 (3.4) 0.026 
  Depression  8.0 (7.0) 9.8 (8.4) 0.001 
  Vital exhaustion 29.0 (7.2) 31.2 (8.2) <0.001 
 

Baseline characteristics of the two groups for those who completed the 
two-year follow-up  

A higher proportion of the participants who got MI for physical activity level (25%) 
than the participants who did not get MI (15%) did not complete the follow-up. This 
means that 293 out of 393 participants that got MI completed the follow-up, while 
323 out of 380 who got no MI did so. The differences between the two groups 
concerning background characteristics, health-related quality of life, psychological 
factors and back pain were similar to before drop-out (see table 3 and 4).  

Those who got MI for physical activity but did not complete the follow-up reported 
higher age (p=0.038), were more often born abroad (p=0.043), had lower education 
(p=0.043), higher BMI (p=0.004), lower physical activity level (p=0.047), poorer 
mental health-related quality of life (p=0.005), more disability due to back pain 
(p<0.001), less control (p=0.016) and more depression (p=0.017) than those who got 
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MI who did complete. Those who got no MI who did not complete had poorer self-
estimated economy (p<0.001) and had more depression (p=0.013). 

In the no MI-group about one fifth was inactive or somewhat active and one third 
met the Public health recommendation level of 30 min activity a day. In the MI-
group 56 % were inactive or somewhat active and 5.8 % met the recommendations. 
About 50 %, in both the no MI-group and the MI-group reported that they were 
motivated to change lifestyle (p=0.105).  

The participants who got MI for physical activity and completed the follow up had 
more often back pain at present and more disability due to back pain, poorer physical 
and mental health-related quality of life, and scored poorer on psychological factors 
than those who got no MI, as can be seen in table 4. There were no differences in 
back pain the last 5 years (p=0.86), localization between back, neck or both 
(p=0.166), how often the back/neck pain occurred (p=0.674) or duration of the low 
back/neck pain (p=0.087/p=0.246). 
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Table 3 Background and lifestyle characteristics at baseline for the group that did 
not get MI and the group that got MI for physical activity that completed follow-up. 
Group comparison. 

    
  No MI (n=323) MI for physical 

activity  (n=293) 
P-value 

Background       
  Age, (mean, std.dev.) 57.1 (7.3) 56.2 (7.1) 0.110 
  Sex, f (%) 42.4 54.6 0.002 
  Born in Sweden (%) 94.4 93.2 0.537 
Education (%)       
  Elementary school 30.3 36.5 

0.100   Upper sec. school 44.3 42.0 
  University 23.8 22.6 
Occupation (%)       
  Employee 55.4 53.9 

0.080 

  Unemployed 2.5 3.8 
  Retired 32.2 28.3 
  Sick-leave 7.5 10.6 
  Else 1.9 1.0 
  Missing 3.4 2.4 
Self-estimated economy (%)       
  Good 79.3 73.1 

0.039   Middle 16.1 19.5 
  Bad 3.7 4.1 
Lifestyle factors       
  BMI (mean, std.dev.) 24.8 (3.0) 27.6 (4.8) <0.001 
  Smoking, yes (%) 12.1 19.8 0.016 
  Alcohol, risk behavior (%)       
   No risk 76.3 73.8 

0.014    Low risk 12.6 9.3 
   High risk 5.7 7.6 
  Physical activity level (%)       
   Inactive 0.7 8.4 

<0.001 
   Somewhat active 18.9 47.6 
   Moderately active 47.2 38.2 
    Public health rec. level 33.2 5.8 
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Table 4 Back pain at present, disability due to back pain, health-related quality of 
life, perceived stress, comorbidity and psychological factors at baseline for the group 
that did not get MI and the group that got MI physical activity that completed follow-
up. Group comparison. 

  
  No MI (n=323) MI for physical 

activity (n=293) 
P-value 

Back pain and disability       
  Back pain at present, yes (%) 38.8 48.1 0.021 
  Disability due to back pain 

(mean, std.dev.) 
8.0 (10.4) 12.3 (13.5) <0.001 

  
Health-related quality of life 
(mean, std.dev.) 

      

  SF-36 physical component score 50.1 (8.4) 45.7 (10.8) <0.001 
  SF-36 mental component score 51.3 (8.8) 49.1 (11.2) 0.035 
Perceived stress (%)       
  No stress 18.9 14.3 

0.068   Minimal stress 63.8 66.9 
  Moderate/high stress 7.4 11.9 
Comorbidity (%)       
  No disease 46.7 38.2 

0.081   One disease 13.0 17.1 
  Two or more diseases 40.2 44.7 
Psychological factors 
(mean, std.dev.) 

      

  Self-esteem 33.0 (4.5) 32.1 (4.9) 0.017 
  Control  52.0 (7.3) 50.6 (7.2) 0.032 
  Coping/mastery  23.1 (3.4) 22.5 (3.4) 0.033 
  Depression 7.6 (6.6) 9.4 (8.4) 0.004 
  Vital exhaustion  28.8 (6.9) 30.9 (8.1) 0.003 
 

Change of physical activity level from baseline to two year follow-up 

There was no change in physical activity level from baseline to follow-up in the 
group that got MI (p=0.313). In the group that got no MI, there was a slight decrease 
in physical activity level (p=0.047). The baseline values can be seen in table 3 and 
the follow-up values can be seen in table 5.  

There was still a difference between groups in physical activity level at follow-up, 
but no difference in change of physical activity level. Those who got MI for physical 
activity were less physically active than those who did not get MI. Almost 60 % in 
the MI-group were inactive or somewhat active while this was approximately 25 % 
in the no MI-group, as can be seen in table 5. Of participants in the MI-group 30.5 % 
reported that they had changed lifestyle while 19.4 % of participants in the no MI-
group reported the same. A greater proportion of those who got MI reported to have 
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experienced that they had increased their physical activity level, but their actual 
physical activity level had not increased more. 

Table 5 Physical activity level and change of physical activity level and lifestyle 
from baseline to follow-up for the group that got no MI and the group that got MI for 
physical activity. Group comparison.  

  
  No MI 

(n=323) 
MI for physical 
activity (n=293) 

P-value 

Physical activity level, follow-up (%)       
  Inactive 1.6 9.1 

<0.001   Somewhat active 24.2 44.6 
  Moderately active 42.7 38.0 
  Public health rec. level 31.5 8.4 
Change of physical activity level from 
baseline to follow up (%) 

      

  Decreased physical activity level 23.4 19.1 
0.242   Same physical activity level 59.3 57.4 

  Increased physical activity level 17.3 23.5 
Change of lifestyle (%)         
  Yes 19.4 30.5 0.002 
  This was increase of physical activity 7.1 16.0 0.005 
 

Factors related to change of physical activity level 

Because of the non-significant difference in change of physical activity level in the 
two groups, the regression analysis was performed without group classification, and 
the intervention MI was included as an independent variable. Multinomial regression 
showed that the odds of having increased the physical activity level from baseline 
rather than having decreased it was very high for participants who were insufficiently 
physically active at baseline (see table 6). Participants who were insufficiently 
physically active were therefore more likely to have increased their physical activity 
level than participants who already were sufficiently physically active. The odds of 
having increased the physical activity level increased with 0.304 for being man. 
Women were therefore more likely to have increased their physical activity level. 
The odds of having increased the physical activity level increased with 3.133 for 
participants who did not get MI. This means that those who did not get MI were 
more likely to increase their physical activity level.  
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Table 6 Parameter estimates of the multinomial regression. The reference category 
is “decreased physical activity level”. Model fitting information gave p<0.001. 
Likelihood ratio tests gave p<0.05 for all variables. Very high odds ratio’s are 
reported as x.xxxE+xx. 
Physical activity change B Std. 

Error 
Wald df Sig. Odds Ratio 

(Exp(B)) 
95% Confidence 
Interval for Exp(B) 
Lower 
Bound 

Upper 
Bound 

Same 
physical 
activity level 

Intercept -0.035 0.351 0.010 1 0.921       

Sex                 

Male -0.598 0.257 5.410 1 0.020 0.550 0.332 0.910 

Female      0         

Previous P.A. level                

Inactive 19.714 0.593 1103.840 1 0.000 3.644E+08 1.139E+08 1.166E+09

Somewhat active 2.253 0.418 29.046 1 0.000 9.516 4.194 21.593 

Moderately active 0.903 0.302 8.931 1 0.003 2.467 1.365 4.462 

Public health rec. 
level 

     0         

Intervention                

No MI 0.608 0.290 4.377 1 0.036 1.836 1.039 3.244 

MI                

Increased 
physical 
activity level 

Intercept -19.448 0.327 3529.550 1 0.000       

Sex                 

Male -1.189 0.333 12.780 1 0.000 0.304 0.159 0.584 

Female      0         

Previous P.A. level                

Inactive 39.966 0.000   1   2.275E+17 2.275E+17 2.275E+17

Somewhat active 21.029 0.408 2655.223 1 0.000 1.357E+09 6.099E+08 3.020E+09

Moderately active 19.284 0.000   1   2.371E+08 2.371E+08 2.371E+08

Public health rec. 
level 

     0         

Intervention                

No MI 1.142 0.362 9.967 1 0.002 3.133 1.542 6.367 

MI      0         

 
Ordinal regression showed that previous physical activity level was the strongest 
predictor for change of physical activity level (see table 7). Those who were 
insufficiently physically active at baseline were more likely to have increased their 
physical activity level at follow-up than those who were sufficiently physically 
active. The second strongest predictor for increased physical activity level was sex. 
Men were more likely to have decreased their physical activity level, while women 
were more likely to have increased it. Having had MI for physical activity or not 
having had MI was the third significant predictor. Participants who did not get MI 
were little more likely to have increased their physical activity. The fourth predictor 
was disability due to back pain. Those who decreased their physical activity level 
were more likely to have higher levels of disability due to back pain. Age, education, 
motivation for changing lifestyle, back pain at present, comorbidity, stress, BMI and 
psychological resources did not influence change of physical activity level. 
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Table 7 Parameter estimates of the ordinal regression using the probit link. The 
final model fit was p<0.001. The test of parallel lines gave p=1.000 

    Estimate Std. Error Wald df Sig. 95% Confidence Interval 
    Lower Bound Upper Bound 

Threshold Vast decrease of physical activity -.598 .676 .782 1 .377 -1.923 .727 
Slight decrease of physical activity .671 .672 .998 1 .318 -.645 1.987 
Same physical activity 2.521 .681 13.707 1 .000 1.186 3.856 
Slight increase of physical activity 3.937 .699 31.719 1 .000 2.567 5.308 

Location Age .004 .008 .275 1 .600 -.012 .021 
Sex               
Male -.458 .122 14.194 1 .000 -.696 -.220 
Female      0       
Education              
Elementary school .042 .164 .067 1 .796 -.279 .364 
Upper sec. School -.069 .147 .218 1 .641 -.357 .220 
University      0       
Intervention              
No MI .401 .134 8.913 1 .003 .138 .664 
MI      0       
Previous physical activity level              
Inactive 2.641 .365 52.408 1 .000 1.926 3.356 
Somewhat active 1.545 .198 60.976 1 .000 1.157 1.933 
Moderately active .952 .172 30.754 1 .000 .615 1.288 
Sufficiently active      0       
Motivation to change lifestyle              
No .040 .225 .031 1 .859 -.402 .482 
Maybe .195 .126 2.373 1 .123 -.053 .442 
Yes      0       
Back pain at present               
No  -.116 .144 .648 1 .421 -.397 .166 
Yes      0       
Disability due to back pain -.013 .006 4.225 1 .040 -.025 -.001 
Perceived stress               
No stress .169 .214 .622 1 .430 -.251 .588 
Somewhat/high stress      0       
Comorbidity              
No disease .155 .128 1.479 1 .224 -.095 .405 
One disease .074 .174 .179 1 .672 -.267 .414 
Two or more diseases      0       
BMI .011 .016 .511 1 .475 -.020 .042 
Psychological resources -.046 .069 .451 1 .502 -.181 .089 
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Discussion 
Discussion of results 

The results showed that except for having poorer lifestyle, those who got MI for 
increased physical activity were more often women, had lower self-estimated 
economy, had lower health-related quality of life, more comorbidity, scored poorer 
on psychological factors and had more back pain and disability due to back pain. 
Differences between groups were similar for those who completed follow-up. There 
was no difference in change of physical activity level from baseline to follow-up in 
the group that got MI, but a slight decrease of physical activity level in the group that 
got no MI. Factors related to increase of physical activity level were being physically 
inactive at baseline, being woman, not having had MI and having no or low degree of 
disability due to back pain. Age, education, BMI, motivation, back pain at present, 
comorbidity, stress and psychological factors did not influence change of physical 
activity level.  
 
The result that those who were at risk for heart- and coronary disease and in need of 
MI for increased physical activity had poorer health and scored poorer on 
psychological factors is in line with studies of Brown et al. (2003) and Garvin et al. 
(2008). Brown et al. (2003) found that persons who were sufficiently physically 
active were more likely to have better health-related quality of life. Garvin et al. 
(2008) found that there is a relation between psychosocial factors and risk for heart- 
and coronary disease. Those at risk in this study also had more back pain, which is in 
line with a study of Björck-van Dijken et al. (2008) that says that there is an 
association between physical activity, demographic characteristics, lifestyle factors 
and back pain. This study and previous research therefore both indicate that those at 
risk for heart- and coronary disease not only have poorer lifestyle, but even have a 
package of unhealthiness. This could indicate that the Habo health curve might be an 
effective tool for discriminating between those who are unhealthy, at risk for heart- 
and coronary disease and in need of MI for increased physical activity and those who 
are healthy.  
 
Having had MI was not related to becoming more physically active in this study, 
which is contrary to our hypothesis. This result is in line with a randomized 
controlled trial that used MI for modifying diabetes risk, where participants in the 
intervention group received up to 11 individual sessions during 6 months with the 
result that participants in the MI-group successfully reached the weight-loss target 
but not the physical activity target (Greaves et al., 2008). The extent of MI given in 
the study of Greaves et al. was high, but there was still no effect on physical activity 
level. However, other studies have shown effect of just one MI-session (Hillsdon et 
al., 2002). A reason for the results in this study could be that the participants who got 
MI were not ready to change. Participants who got MI for physical activity might not 
have seen the necessity of it, making a conversation about change uninteresting at 
that moment, resulting in no increase of physical activity level. Miller and Rollnick 
(2009) report that being motivated and in the right stage of change are important for 
a positive effect of MI. “Stages of change” is a part of the transtheoretical model and 
refers to a person’s readiness to change lifestyle (Spencer et al., 2006). It should not 
be confused with MI, but rather be seen as a tool for giving MI to the persons in the 
right stage of change (Miller and Rollnick, 2009). In this study MI was given to all 
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participants who were judged by the MI-trained nurses to be in need of it, regardless 
of what stage of change they were at. Motivation to change lifestyle was measured 
though, but it was not a predictor for change of physical activity level in this study, 
and there were no differences between groups that got MI or no MI in how many that 
was motivated to change lifestyle at baseline. Spencer et al., (2006) suggest that 
knowledge of healthy behavior needs to be present together with motivation for 
somebody to change lifestyle, as it otherwise is impossible to weigh the pros against 
the cons of a health behavior change. Knowledge of healthy behavior was not 
measured in this study. 
 
It is known that people more or less keep their physical activity level during lifespan 
(Sherwood and Jeffery, 2000), and that lifestyle behavior change in general is known 
to be very difficult to maintain (Spencer et al., 2006). Telama et al., (2005) showed 
that previous physical activity level is a predictor for physical activity level in early 
adulthood and Hirvensalo et al.,( 2000) showed that previous physical activity level 
is a predictor for physical activity level in older people. No studies were found that 
investigated previous physical activity level for the middle-aged group, but Malina 
(1996) propose that childhood and adolescence sports participation form the basis for 
physical activity participation through the whole lifespan. Results of this study 
showed that the greatest predictor for future physical activity level was previous 
physical activity level. During the 2-year period of this study, most participants 
remained the same physical activity level, but being inactive at baseline was 
predictive for increasing the physical activity level. This means that those who 
already were sufficiently physically active increased less than those who were 
inactive. However, this increase was not related to having had MI, so other factors 
might have influenced these participants to change. Age was not predictive for 
change of physical activity level in this study, but previous studies have found a 
relation between retiring and increasing physical activity level (Touvier et al., 2010). 
The oldest part of the participants in the upper middle aged population studied in this 
study was at retirement age. 
 
Higher disability due to back pain was related to decrease of physical activity level in 
the ordinal regression model but not in the multinomial, and back pain at present was 
not related to change of physical activity in any of the models. The reason why 
disability due to back pain not was included as a predictor by the software in the 
multinomial model could be that it did not have a sufficiently strong relationship for 
change of physical activity level, as the ordinal regression model showed a high p-
value (p=0.04). The reason why back pain at present did not turn out significant in 
either of the models could be because of the difference in sensitivity in the 
measurement instruments. While disability due to back pain (Oswestry) contains 10 
statements measuring different aspects of disability, and summed up gives a 
percentage of disability, back pain at present is measured by one question only. 
Besides the fear-avoidance model, which proposes that individuals with back pain 
are prone to avoid movements because of fear that in the long term causes more pain 
and disability (Vlaeyen and Linton, 2000), little is known about back pain and 
disability and their influence on change of general physical activity level. Ryan et al 
(2009) found that individuals with chronic low back pain were more likely to have a 
lower level and altered pattern of physical activity as compared to matched controls, 
but other similar studies found no difference in activity level (Verbunt et al., 2001, 
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van den Berg-Emons et al., 2007). The studies were all cross-sectional with few 
participants. A study similar to this one that looked longitudinally at the influence of 
back pain and disability due to back pain on change of physical activity level could 
not be found. Because of the conflicting results in previous studies, and the fact that 
disability due to back pain was significant as predictor in only one of the regression 
model while back pain at present not was significant in either of the models in this 
study, it is difficult to make an interpretation of the results. It was in the ordinal 
regression model, which has the strongest power of the two models, that disability 
due to back pain turned out significant though. 
 
Results showed that women were more likely to have increased their physical 
activity level than men. A cross-sectional study by Azevedo et al. (2005) including 
1344 men and 1756 women showed that men were more physically active than 
women as measured by the International Physical Activity Questionnaire. A study 
studying change of physical activity taking gender differences into account could not 
be found. A reason for that women are less physically active but tend to increase 
their physical activity level more than men could be that women traditionally have 
had more responsibility for the home and the children, and for that reason had to stay 
at home, unable to participate in physical activity. A trend in society could be that as 
women are getting higher education, more leisure time, and are seen as equal to men, 
they start exercising more.  
 
Education, BMI, stress and comorbidity were not predictive for change of physical 
activity in this study. Higher education has been found to be positively associated 
with physical activity level in many studies (Sherwood and Jeffery, 2000). BMI has 
also been found to be associated with physical activity in previous studies, as Okeyo 
et al. (2009) found in a cross-sectional study that lower levels of physical activity 
was predictive for higher BMI. Sherwood and Jeffery (2000) conclude that body 
weight has been found to be a strong correlate of physical activity in many studies. In 
this study, those with the highest BMI dropped out, which could have influenced the 
results. The measure is problematic as it does not take body composition into 
account. It cannot differentiate between fat tissue and muscle tissue, indicating that 
persons who are muscular or who have a powerful frame incorrectly could be 
classified as obese.  
A Danish prospective cohort study of 7000 participants found that individuals with 
high levels of perceived stress were more likely to be physically inactive at baseline 
or become physically inactive during the ten years of follow up (Rod et al., 2009). 
Perceived stress was not found to predict change of physical activity level in this 
study. The differences in results could be due to differences in measurement 
instruments. Perceived stress in the study of Rod et al. (2009) was measured by a 
question of whether the participant felt stressed and how often he felt stressed, while 
perceived stress in this study was measured by seven items covering stress about own 
health, family members’ health, living, economy, relation to the partner, relation to 
the children and relations to other family members.  
Comorbidity was also not found to predict change of physical activity level. This is 
in line with a previous study studying the continuity of physical activity in old age, 
where results showed that participation in competitive sports earlier in life was a 
strong predictor for a high physical activity level in old age, independent of the 
presence of chronic conditions such as heart- and coronary disease, diabetes, 
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musculoskeletal disease, neurological disease, pulmonary disease and mental disease 
(Hirvensalo et al., 2000). The great focus on health and physical activity in media 
might have contributed to the elderly being active despite having one or more 
diseases.  
 
The variable psychological resources, which included the mental component of the 
SF-36, self-esteem, coping and control, was not predictive for change of physical 
activity level. Sherwood and Jeffery (2000) found self-efficacy to be the strongest 
psychological predictor in many previous studies, but this instrument was not used in 
this study. Self-esteem might not be comparable to self-efficacy, and it was not 
measured in relation to physical activity level in particular. One study was found that 
found a positive relation between high locus of health control and movement 
between stages of change in physical activity level according to the transtheoretical 
model (Kloek et al., 2006). This could not be seen in this study as the stages of 
change of each participant was not measured and the groups that changed their 
physical activity levels were small. Use of other instruments that are more often 
related to movement, activity and lifestyle behavior change such as the Self-efficacy 
scale, Exercise Self-efficacy scale, Tampa scale of kinesiophobia and/or fear-
avoidance belief questionnaire might have given other results of this study regarding 
psychological factors. 
 
Methodological discussion and implications for further practice and 
research 

The use of the Habo health curve to differentiate between those at risk for heart- and 
coronary disease and those not was successful, as those who were seen to be at risk 
not only had poorer lifestyle factors, but even had poorer mental and physical health, 
and more back pain. The Habo health curve can also function as a visual help both 
for the interview person and the person being interviewed as one can easily see what 
the person can improve regarding lifestyle behavior. The use of the Habo health 
curve can therefore be seen as a strength of the study. Söderlund et al. (2008) has 
described the importance of extensive MI-training for a successful use of MI. The 
nurses who gave MI in this study were well trained and knew how to practice it. 
Nurses have knowledge of the importance of physical activity and influence on risk 
for heart- and coronary disease, but they miss the specific competence of a 
physiotherapist regarding back pain, disability due to back pain and physical activity. 
One can wonder whether a physiotherapist would have succeeded better in 
facilitating persons to increase their physical activity level. 
 
The fact that those who did not get MI also got feedback about their health status 
could have influenced results. These participants got to hear that their health was 
good, which might have encouraged them to further improve their lifestyle behavior. 
Inclusion of a group that got no MI and no feedback would have strengthened the 
study.  
 
The author of this study could not influence the design and choice of measurement 
instruments, which could have influenced the results. Physical activity is central in 
the study, and other instruments might have been more appropriate to measure it. An 
example could be the International Physical Activity Questionnaire (IPAQ), which is 
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widely used both nationally and internationally, and is found to be a valid and 
reliable instrument for measuring physical activity (Craig et al., 2003). 
 
This study has some implications for the clinical physiotherapy practice. It shows 
that previous physical activity level is the strongest predictor for present physical 
activity level, and that those with the lowest activity level tend to increase the most, 
regardless of whether one has had MI or not. It suggests how important it is to work 
with a person’s physical activity level and establish physical activity habits at young 
age. It also shows that persons with low physical activity level and poor lifestyle 
have more often back pain, and that persons with disability due to back pain might be 
prone to decreasing their physical activity level. Maintaining or increasing physical 
activity level is therefore an important task even for back pain patients. The study 
indicates that women are more likely to increase their physical activity than men, and 
women therefore might have to be met differently by the physiotherapist regarding 
increase of physical activity level. 
 
No other study could be found that investigated the relationship between change of 
physical activity level and MI and other influencing factors in a general population. 
There is a need for randomized controlled trials that studies the effect of MI in a 
general population where many are at risk for heart- and coronary disease and have 
musculoskeletal problems such as back pain problems, which are increasing in 
today’s society. To see effect, motivation and stage of change should probably be 
taken into account when giving MI. There is also a need to study further the effect of 
longstanding or recurrent back pain on physical activity level and how this is related 
to lifestyle factors. 
 
 

Conclusion 
This study found that except for having poorer lifestyle, those who were seen at risk 
for heart- and coronary disease and who got MI for increased physical activity, had 
poorer self-estimated economy, poorer mental and physical health,  more often back 
pain and disability due to back pain and were more often women. MI was not related 
to an increase of physical activity level, but previous physical activity level and sex 
was. Those who were inactive or somewhat active at baseline were most likely to 
have increased their physical activity level at follow-up. Women had increased their 
physical activity level more than men. There was some evidence that having higher 
disability due to back pain was predictive for a decrease of physical activity level. MI 
has been seen to have good effect in changing many types of lifestyle behaviors, but 
studies on MI and physical activity are sparse. Because of the growing problems of 
physical inactivity in today’s society, more research is needed to find out about the 
effect of MI on change of physical activity level for persons at risk for heart- and 
coronary disease and/or with back pain.  
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