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The purpose of this thesis was to make a psychometric evaluation of two Parkinson’s 
disease measurement tools for TOIMIA Network. The measurement tools evaluated 
are Modified Parkinson Activity Scale and Push and Release Test. The psychometric 
evaluation was conducted by collecting data of studies of the two measurement tools. 
Guideline of Parkinson’s disease (2014) was used as a reference for the thesis, as it 
recommends Modified Parkinson Activity Scale and Push and Release Test outcome 
measures to be to use for persons with Parkinson’s disease.  

TOIMIA network is a Finnish database for valid measurement tools. As there is a 
continuous need for valid and reliable measurement tools, TOIMIA provides a 
national database of measurement tools for health professionals in Finland. The 
information was catered on to a Finnish format of a measurement tool evaluation 
form of TOIMIA network.  

The psychometric evaluation was conducted according to the information of previous 
studies evaluating validity, reliability and responsiveness. Also basic information and 
description of the measurement tools were included, as well as factors of usability. 
Also codes of International Classification of Function (ICF) in relation to the chosen 
measurement tools are defined.  

The information was collected and written in Finnish to TOIMIA networks’ 
evaluation chart (see appendix 1 and 2). The chart includes basic knowledge and 
psychometric information of Modified Parkinson Activity Scale and Push and 
Release test, where basic knowledge of the measurement tools and the psychometric 
information are explained shortly in Finnish. The information that was filled to the 
official charts of TOIMIA network will be sent to a contact person of TOIMIA. The 
final aim of the thesis is to make the two evaluated measurement tools as a part of 
TOIMIA database of measurement tools. 
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1. INTRODUCTION 

Parkinson’s disease is a progressive neurological disease (Findley 2007, 8-12). The 

cause of the disease is unknown (KNGF Guidelines, 2004, 18). Parkinson’s disease 

causes functional impairments and symptoms are wide ranged and depend on the 

brain areas affected, but movement and function difficulties are typically experienced 

(Pendey et al. 2013, 70-79). Parkinson’s disease symptoms may include resting 

tremor, balance issues, and motor skills, as well as issues in cognitive function 

(Morris & Iansek 1996, 649-669). Parkinson’s disease affects 100-300 people from 

100.000 persons, and is the most common neurodegenerative disease after 

Alzheimer’s (Baumann 2012, 90-2; Findley 2007, 8-12). The cost in Europe alone is 

798 billion euros annually. (Olesen et al. 2012, 155-162) 

Measurement tools are used in the assessment, goal making and treatment planning 

for persons with Parkinson’s disease. When patient is measured with a standardized 

measurement tool it provides health professionals with information of the severity of 

their condition. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 31-32.) There are 

multiple different measurement tools, which are widely used and continuously 

improved for better assessment to be used by various healthcare professionals 

(TOIMIA Website 01/2016). 

The measurement tools are improved to be more direct and have better, more distinct 

results with patients from mild to serious symptoms. Measurement tools are used to 

detect various issues, often movement related issues in persons with Parkinson’s in 

relation to activity, participation and body structures and functions. Measurement 

tool can aid the rehabilitation process by aiding in goal setting, motivating patient, 

setting up the treatment plan and detecting change in the condition. The measurement 

tool is chosen according to the individual needs of a patient with Parkinson’s. (Keus 

SHJ, Munneke M, Graziano M, et al. 2014, 31-41.)  
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This thesis is a psychometric evaluation of the two modified measurement tools 

proposed for TOIMIA Network of the National Institute of Health and Welfare in 

Finland. TOIMIA network is a national network of functional measures in Finland. 

As many measurements used today have not been properly evaluated for their 

validity and reliability, TOIMIA network is formed of research- and clinical 

institutions to evaluate measurement tools. (TOIMIA Website 01/2016.) Modified 

Parkinson Activity Scale (M-PAS) and Push and Release test (P&R-test) have been 

modified and studied comparing to the original versions of the measurement tools to 

increase measurement validity and reliability.  

2. PURPOSE OF THESIS 

The purpose for this thesis is to perform a psychometric evaluation for TOIMIA 

network of the National Institute of Health and Welfare in Finland. Evaluation is 

done based on information from previous studies of the two Parkinson’s 

measurement tools. These measurement tools are Modified Parkinson Activity Scale 

and Push and Release Test. The psychometric information is catered in relation to the 

basic components of psychometric evaluation; validity, reliability and 

responsiveness. The thesis project (appendix 1 and 2) will be sent to TOIMIA with 

the aim to have the two measurement tools as a part of TOIMIA’s Finnish database of 

valid measurement tools.  

3. TOIMIA NETWORK 

TOIMIA network is a Finnish online database of measurement tools accessible for 

everyone. It was formed through cooperation of several clinical institutions and 

research partners and it works towards providing high standard measurement tools. 

TOIMIA network aims to improve systemizing measurement tools of healthcare in 

Finland, as there are multiple measurement tools in use by health care professionals 
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are not checked for their validity and reliability as should (Website of TOIMIA, 

8/2015.) 

Currently there are 80 evaluated measurement tools on TOIMIA database. The 

measurement tools are evaluated by groups of experts based on their psychometric 

values. The database includes information of measurement tools including their 

psychometric properties, basic information of measurement tools as well as the user 

manuals. TOIMIA also uses a traffic light system for describing the measurement 

tools; green means usable, yellow means that there is not enough information of 

measurement tool or there are some defects in the quality of the measurement tool, 

red means that measurement tool should not be used. (Website of TOIMIA, 2/2016.) 

4. MEASUREMENT TOOLS FOR PARKINSON’S DISEASE 
REHABILITATION 

According to the “European Physiotherapy Guideline for Parkinson’s 

disease” (2014) the purpose of using measurement tools for Parkinson patients is to 

provide information for the health professional of the seriousness of the patients’ 

condition. The tools are useful when trying to measure the stage of the illness, and 

the impairments that the patient has. It also helps with making the treatment plan for 

a patient. Choosing the right measurement tool for the patient depends on the 

impairments and the goals of the patient. With the different testing methods, a 

physiotherapist is able to define the severity of the different limitations that may 

affect the patients’ quality of life. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 

3-41.) 

Measurement tools can aid in making goals for patients. The testing can help the 

physiotherapist to treat the specific functional impairment the patient has with more 

accurate and effective treatment plan that is the most beneficial for the patient. 

Certain circumstances of measuring the patient might have an effect on the end result 

of the measurement tool. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 3-41.) 
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Parkinson’s disease measurement tools help health professionals to communicate 

about patients’ condition. Use of adequate evaluation tools is advised to use both to 

identify the limitations in ADL, for which physiotherapy can be helpful, and to 

evaluate changes following physiotherapy. (Keus et al. 2009, 263-269.) The 

European Physiotherapy Guideline recommends 16 measurement tools including 

Parkinson Activity Scale and Push and Release Test. (Keus SHJ, Munneke M, 

Graziano M, et al. 2014, 95) 

5. PARKINSON’S DISEASE  

5.1. What is Parkinson’s disease? 

Parkinson’s disease or PD is a neurological disorder which progresses over a period 

of time and decreases the quality of life and eventually results in impairment 

(Findley 2007, 8-12). The cause of PD in unknown, but environment and genetics are 

thought to have correlation with it (KNGF Guidelines, 2004, 18; Pendey et al. 2013, 

70-79). PD causes dopamine production to decrease in a part of the brain called 

substantia nigra, which is a part of basal ganglia in the brain (KNGF Guidelines, 

2004, 6; Pendey et al. 2013, 70-79). The basal ganglia are one of the functioning 

units of the brain in relation to motor control. When the basal ganglia do not work as 

it should PD symptoms occur. PD affects basal ganglia the most of all brain areas. 

(Morris & Iansek 1996, 649-669.) Impairments of PD can vary largely due to its wide 

affection area. The symptoms typically include difficulties in movement and function 

among other issues. (Pendey et al. 2013, 70-79.) 
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5.2. Prevalence and costs  

PD is prevalent in 100-300 people from 100.000 (Baumann 2012, 90-2). After 

Alzheimer’s disease PD is the most common neurodegenerative disease. The 

prevalence increases with age. With aging population PD is thought to become more 

prevalent. PD is also more common in men than women. (Findley 2007, 8-12; 

Pendey et al. 2013, 70-79.) World Health Organization has found that mental- and 

neurological diseases include the cost of over 30% from all the diseases in wealthy 

parts of the world. According to The European Brain Council, in 2004 the estimated 

cost for brain disorders in Europe alone was 386 billion euros per year. (Olesen et al. 

2012, 155-162) A more recent study however shows that in 2010 the cost in Europe 

798 billion euros annually (Europe including Norway, Switzerland and Iceland). This 

included healthcare provider costs, secondary care costs (e.g. nursing home), and 

time off work and pension money. (Olesen et al. 2012, 155-162.) 

5.3. Symptoms and disease progression  

The common symptoms of PD are tremor (at rest), hypokinesia (loss of muscle 

movement), rigidity (stiffness of movement) and akinesia (loss of power in voluntary 

movement). Although PD affects the motor skills, it can also cause cognitive deficits, 

such as dementia. (Morris & Iansek 1996, 649-669.) As many as 70-100% of persons 

with PD develop tremor at some point of their disorder (Baumann 2012, 90-2). 

Persons with PD perform single joint movements much more slowly compared to 

healthy individuals in the same age group. When performing complicated tasks that 

includes a combination of movements, people with PD are especially slow. Research 

emphasizes the fact that people with PD have difficulties in doing two things at the 

same time, or “dual tasking”. (Morris & Iansek 1996, 649-669.) 

Difficulties in balance are common in persons with PD. Balance issues heighten the 

risk for falling. Balance problems result from the decreased function of basal ganglia, 

which results into a person not being able to adjust their posture (trunk and limbs) as 
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needed. Due to the inability to make postural adjustments during unexpected 

situations may be one of the reasons for the common falls in people with PD. (Morris 

& Iansek 1996, 649-669.) Repeated falls are one of the most disabling issues in PD 

due to its possibly serious repercussions. The injuries that may result from falling 

may be very serious, such as hip or head related injuries, which may lower the 

quality of life of a person. Persons with Parkinson’s who experience falls frequently 

are prone to become afraid of falling, which has an effect on the quality of life, and 

may decrease the activity of an individual. If activity is decreased, the aftermath 

results in reduced independence, lack of strength, increased risk of osteoporosis, 

decreased physical capacity, higher risk of cardiovascular illnesses, and increased 

morality. (Pickering et al. 2007, 1892-1900.) 

In a study by Pickering et al. (2007) it was found that the biggest indicator of a 

person with PD falling is if a person has had two or more falls during the past year. 

(68% sensitivity, 81% specificity). They found that persons with Parkinson’s 

experience falls commonly, and patients without previous falls have a noticeable 

chance of falling in the future. However, there is no clear ways of predicting the first 

fall in patients of PD. (Pickering et al. 2007, 1892-1900.)  Measurements to for falls 

in people with PD are often not sufficient enough to predict falling. Also the testing 

methods of these tests are not defined. (Bloem et al. 2001, 950-958.) People with PD 

may also experience various non-motor symptoms. It has been found that patients 

suffering from PD for 18 years report various defects; decline in cognition 84%, 

falling 81 %, hallucinations, depression and dysphagia 50%, urinary issues 41%, and 

postural hypotension 35%. (Findley 2007, 8-12.)  

5.4. Impairments and limitations of Parkinson’s disease 

Persons with PD may present with various difficulties in activities, such as balance, 

gait and moving from one place to the next. This may result in fear of falling, 

reduced independence, falls, and lack of activity, which itself may cause social 
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withdrawal, risk of osteoporosis or cardiovascular issues. Quality of life of people 

with PD may decrease. (Keus et al. 2007, 451–460.) 

Fear of falls may result for people with PD which can cause inactivity. Inactivity 

may cause various issues such as loss of social interaction and independence, 

depression, sleep disturbances, constipation and pressure sores. Over time the risk of 

osteoporosis may develop, which further increases the risk for factures in the future. 

Physical fitness will be decreased with prolonged inactivity which can lead to 

cardiovascular issues. Risk of mortality becomes increased for people experiencing 

issues in balance and walking. (Bloem et al. 2001, 950-958.) 

5.5. Quality of life  

Quality of life can mean well-being, meaningful life roles and special relationships 

for example. There are multiple factors that can have an effect on a person’s quality 

of life, and changes of the level of function may influence it. Loss of independence is 

connected to decreased quality of life, which decreases as the disorder progresses and 

functionality declines. (Koplas et al. 1999.)  Quality of life is also linked to the level of 

disability, depression, and cognitive function. Support, individual factors and resources 

for healthcare have a connection to quality of life. (Schrag et al. 2000, 308–312.)  

A Global Parkinson’s Disease Survey performed in 2002 found that a little over 17% 

of people with PD have decreased quality of life due to the disease severity, while 

60% of people reported that psychosocial factors are the real factors that affect it. 

(Nisenzon et al. 2011, 89-94.) Maintaining and improving function can help quality of 

life and is important in well-being. Also when a patient feels like they are in control, the 
quality of life is significantly higher. These factors should be noticed and made a part of 

the management program of patient to achieve the best quality of care. (Koplas et al. 

1999.) 
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5.6. Treatment methods  

Parkinson’s disease and its various symptoms can be treated by physiotherapy, as the 

disease is difficult to treat with drugs or surgery (Keus et al. 2007, 451–460). 

Levodopa is one of the most effective drugs which has an effect on the symptoms of 

PD (Jankovic & Aguilar 2008, 743-57). People with PD get the most useful help from 

levodopa to their problems related to movement. While the disease advances, disease 

being progressive in nature, the effectiveness of levodopa will decrease. In fact, as 

many as 50% of people with PD have been shown to develop some resistance to 

levodopa, including motor fluctuations in the first 5 years of levodopa treatment. 

(Morris & Iansek 1996, 70-79.) 

5.7. The role of physiotherapy in Parkinson’s disease 

Physiotherapists, among other health care professionals, aim to help coping with the 

various symptoms a person may acquire (Morris & Iansek 1996, 70-79). 

Physiotherapy is recommended for persons with Parkinson’s, and most of them will 

receive physiotherapy at one point during their illness (Keus et al. 2007, 451–460). 

The main role of physiotherapy for all patients is to improve the quality of life, and 

to maintain and/or increase the functional abilities in the daily activities, while 

decreasing limitations.  This promotes the independence, safety and health of a 

patient. (KNGF Guidelines, 2004, 32-47.) 

Most commonly physiotherapists focus on improving the functional abilities of PD 

patients to improve their quality of life (Jankovic 2008, 368-376). Everything 

physiotherapists are able to treat, can be treated; these include physical capacities, 

such as gait, muscle strength, range of motion and flexibility (Keus SHJ, Munneke 

M, Graziano M, et al. 2014, 33-35). The individual goals and the severity of the 

condition of a patient determines the method and duration of treatment, as well as the 

frequency of it (Keus et al. 2009, 263-269). In the physiotherapeutic treatment there 

are five basic functional abilities treated; gait, balance, transfers, physical capacity 
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and manual activities (Keus SHJ, Munneke M, Graziano M, et al. 2014, 33-35). 

Physiotherapeutic treatment has the ability to improve patients’ mobility in gait, 

balance and transfers (Keus et al. 2009, 263-269). 

When it comes to rehabilitation, focusing on functional activities performed in a 

skillful way should be one of the main goals of treatment. Functional activities 

should be performed in various environments. Activities of daily living, such as 

balance activities, gait, writing and reaching should be included to the program. 

(Morris & Iansek 1996.) 

The plan of care should be discussed and agreed with the individual, care takers and 

family members and other healthcare professionals (Parkinson’s disease national 

clinical guideline, 2006). The treatment is aimed towards improving the functional 

capacity of a person, including reaching, gait, and transfers. Professionals should 

focus on instructing methods of how to cope with the disease. (Morris & Iansek 

1996, 70-79.) 

Physiotherapy may be needed by a Parkinson’s patient, who is limited in one or more 

of the basic abilities, for example transfers, balance and gait. Physiotherapy may be 

needed also if the patient has fallen or has a fears that he/she may fall. 

Physiotherapists may also be needed for patient education of Parkinson’s disease and 

its various effects on the body.  (Keus SHJ, Munneke M, Graziano M, et al. 2014, 

33-40) 

The duration and frequency of physiotherapy treatment depends on the need for 

therapy of the patient as well as the severity of the illness. The treatment goals will 

be specified together with the patient and the family members and the treatment will 

be focused on each patients’ main problems and areas to be improved. Assessing the 

progress can be done with multiple different measurement tools. At least eight weeks 

of treatment is recommended for patients who have impairments in areas of physical 

capacity. Patients should be given a home exercise program to increase the 
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possibility of meeting their goals. In this case lower treatment frequency can be 

sufficient. Re-measurement should be done every four weeks to follow up with the 

program (Keus SHJ, Munneke M, Graziano M, et al. 2014, 33-40) 

6. COMPONENTS OF PSYCHOMETRIC EVALUATION  

6.1. Validity 

Validity is a concept which can be broadly explained as the way of a measurement 

tools ability to measure what it is supposed to. Validity is defined as the degree to 

which an instrument can purely measure what it is supposed to measure. (de Vet et al. 

2011, 150.) Validity can be measured by having a specific question relating to 

determined population (Website of American Academy of Orthotists & Prosthesists, 

2/2016). 

There are many different types of validity, but the general validity types are content 

validity, criterion validity and construct validity. Content validity aims to determine 

whether a measurement tool measures what it is supposed to measure in relation to 

its completeness. Criterion validity compares a measurement to a gold standard, if a 

gold standard has been developed. Construct validity is used when there is no gold 

standard available, and it aims to find if scores are knowledge based. An example of 

this is if patient has balance issues, can the measurement tool differentiate whether 

the patient has severe, moderate or mild balance issues. (de Vet et al. 2011, 150.)  

6.2. Reliability  

Reliability is defined by how much a measurement tool is “free from error”. This is 

an important factor of a measurement tool. There are different sub categories of 

reliability. First of these is inter-rater reliability, which measures the reliability 
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between different professionals. (de Vet et al. 2011, p. 96-98.) For example, when 

two physiotherapists are observing an exact same situation, their interpretation, thus 

rating, should match. Intra-rater reliability measures whether the same measurer will 

have the same score when measuring the same subject in two occasions. (de Vet et al. 

2011, p. 96-97.) An example of this is if the same person measured came back for 

measurement (in a situation where the situation could have not changed from the 

previous) the result would still remain the same.  

Test-retest reliability measures the sensitivity of the measurement to cause 

differences in results, without the condition having changed. An example of this is 

when measuring the same person in two occasions, where there should not be 

changes in the results gotten that may result from the test. (de Vet et al. 2011, p. 

96-97.) An example of this is having a person fill a questionnaire twice; if the 

answers are the same both times the test-retest reliability is good. Reasons for the 

changes in the results may however be seen depending on the patients’ motivation or 

the difference on instructions given (de Vet et al. 2011, p. 96-97.) 

6.3. Responsiveness  

When discussing of measurement tools, responsiveness means the ability of a 

measurement tool to measure change. This means that responsiveness aims to 

measure the change of score gotten from one measurement time to the next. (de Vet 

et al. 2011, 201-204.) This could be useful when for example detecting progress of a 

patient after rehabilitative treatment. Also a measurement tool result should not 

change if progress has not been made, which is one form of responsiveness; 

clinically effective change. Clinically effective change means that the change 

detected by a measurement tool should be meaningful. This means that although 

responsiveness means the measure of change in general terms, the change typically 

means statistically significant difference post-treatment. (de Vet et al. 2011, 

203-204.) 
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7. INTRODUCTION TO INTERNATIONAL CLASSIFICATION OF 
FUNCTIONING, DISABILITY AND HEALTH (ICF)  

The International Classification of Functioning, Disability and Health, commonly 

known as ICF, is a frame work created to give a structure to function, disability and 

health by the World Health Organization (WHO). ICF is a system that enables health 

and disability to have a framework internationally. (Website of WHO, 01/2016.) ICF 

provides a language that is understood by health professionals internationally, and 

across health professions (Website of Centers for Disease Control and Prevention, 

02/2016.) ICF is a systematic coding system that allows data collection and 

comparison (Website of Centers for Disease Control and Prevention, 01/2016). The 

aims for ICF include having a common communication method of health care 

professionals universally. It also provides information of the health state, and the 

progression towards health based science (Website of Centers for Disease Control 

and Prevention, 01/2016). ICF is constructed of domains with which health care 

professionals are able to give information of patients’ condition and progression. An 

aim for ICF is to pay greater attention to health and function of a person instead of 

disability. (World Health Organization 2002.) 

Concepts in relation to ICF are structure and function issues, which includes both 

physiological and anatomical body parts (body functions and structures), change or 

loss of body function (impairments), restriction in activities (activities), limitations to 

participate in meaningful activities (participation), limitations of the surroundings 

(environmental factors), and factors relating to person themselves, such as age or 

gender (personal factors) (see picture 1) (Website of Centers for Disease Control and 

Prevention, 01/2016). Disability affects a person in multiple different ways, all of 

which need to be considered – biological factors, individual factors and social factors 

of an individual (World Health Organization 2002). 
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Picture 1. ICF components and their connections to each other (World Health 

Organization 2002). 

The ICF codes relating to measurement tools M-PAS and P&R test are listed here. 

Their name, code and example from the measurement tool is included. The ICF 

codes found relevant to M-PAS is capacity measure of mobility (d4). It includes 

changing basic body position (d410), which can be seen in M-PAS test for example 

transferring from standing to sitting. Lying down (d4100) which is part of M-PAS 

when getting in and out of bed. Sitting (d4103) and standing (d4104) are parts of M-

PAS when sitting and getting up from the chair. Walking (d450) is seen when testing 

gait activities on M-PAS.  Transferring oneself while lying (d4201) happens on 

testing when rolling on the bed to the left and right. (Keus SHJ, Munneke M, 

Graziano M, et al. 2014, 101-137.) ICF code in relation to Push and Release test is 

involuntary movement reaction functions (b755) which is seen on P&R test when a 

patient leans on to therapists’ arms and has to regain balance after therapist suddenly 

removes the support of the hands (Keus SHJ, Munneke M, Graziano M, et al. 2014, 

102; Jacobs et al. 2006, 1404-1413).  
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8. DESCRIPTION OF THE MEASUREMENT TOOLS  

8.1. Parkinson Activity Scale and Modified Parkinson Activity Scale 

Parkinson Activity Scale (PAS), original version of the Modified Parkinson Activity 

Scale, contains 10 different measurements. The weaknesses of PAS as a 

measurement tool are that it has a ceiling effect and was shown to not be sensitive 

enough when measuring only mildly effected PD patients (Keus et al. 2009, 

263-269). The study “Effectiveness of physiotherapy in Parkinson’s disease: the 

feasibility of a randomized controlled trial” was used as a pilot for the new improved 

Modified Parkinson Activity Scale (M-PAS). It was first introduced in the study 

article “Climetric Analyses of the Modified Parkinson Activity Scale”. It studies the 

ceiling effect, concurrent validity, inter-rater agreement of the newly developed M-

PAS, comparing expert and non-expert measurers. (Keus et al. 2009, 263-269.) 

8.2. Pull Test and Push and Release Test  

The original version of the push and release test is called the pull test, which is a 

better known assessment tool amongst therapists and neurologists. The pull test is 

recommended to be used when having a lot of communication between the therapists 

and neurologists for example. The pull test is one of the best known tool of postural 

instability in Parkinson’s patients, and it is known to be an efficient and quick way 

for evaluation. (Hass et al. 2008, 530-531.) The pull test is executed by pulling back 

from the patients’ shoulders while the examiner stands behind the patient. The ability 

of the patient to regain balance is scored from 0-4. The pull test has however many 

problems, one of them being the lack of specificity of conducting the test. (Hass et al. 

2008, 530-531.) 

The article “An Alternative Clinical Postural Stability” Push and Release Test to the 

original Pull Test. The subjects tested were; the sensitivity and specificity relating to 

the patients’ balance confidence, the inter-rater reliability, the consistency of the 
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perturbation forces. The results show that the push and release test is more sensitive 

and consistent test of postural stability, when compared to the Pull Test.  (Jacobs et 

al. 2006, 1404-1413.) The Push and Release test was created, and it is a modification 

of the original pull test. It is described as a simple test with just slight differences, but 

it has been measured to have multiple enhancements for measuring. The tests rating 

scale is different as well, to be able to assess and measure the milder balance 

abnormalities, which the previous test was not able to measure. (Jacobs et al. 2006, 

1404-1413.) 

9. EVALUATION OF MODIFIED PARKINSON ACTIVITY SCALE 
FOR TOIMIA NETWORK  

9.1. Basic information of measurement tools and their relevance  

Modified Parkinson Activity Scale (M-PAS) is a measurement tool with 14 parts, a 

couple of which have A and B part (18 activities in total), and it measures functional 

movements M-PAS includes chair transfers, bed transfers and gait akinesia and the 

purpose of it is to measure gait, balance and transfers in PD patients (Keus et al. 

2009, 263-269). M-PAS measures quality of movement, and scoring of each activity 

is from 0 to 4 (score 4 is considered “normal”, and 0 that the measured is unable to 

do the task or requires physical assistance to do it). The total scoring of the 

measurement ranges from 0 to 56 points. (Keus SHJ, Munneke M, Graziano M, et al. 

2014, 131-137; Keus et al. 2009, 263-269.) Modified Parkinson Activity Scale is 

recommended to be used when planning goals for a patient (Keus et al. 2009, 

263-269). 

9.2. Application and the methods of using the measurement tool 

The equipment used for measuring the parts of M-PAS are a chair, a water cup, a 

tape on the floor of a shape of a U (the U is taped 3 meters away from the chair, with 
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the sides of the U being the length of 1 meter each), and a bed with a pillow, sheets 

and a blanket similar. The cup needs to be 90% filled, and the bedding should be 

similar to what the measured person uses at home. (Keus SHJ, Munneke M, 

Graziano M, et al. 2014, 131.)  

Before the measurement starts, the measurer needs to document the date and the time 

the measurement is taken, if person is on OFF or ON period with their Parkinson’s, 

how long ago the medications were taken, where the test takes place, and the height 

of the chair and bed used. The chair used in testing is recommended to be 40cm high 

or the height that the measured uses at home that cause them issues. (Keus et al. 

2009, 263-269.) The type of blanked should be noted as well as the side the pillow is 

on when looking forward to the direction of the bed (Keus SHJ, Munneke M, 

Graziano M, et al. 2014, 131). Also it should be noted that the person measured uses 

the same shoes when measured (Keus SHJ, Munneke M, Graziano M, et al. 2014, 

48). The time needed to complete all of the parts of modified Parkinson activity scale 

is measured to be about 20 minutes, ranging from 15-28 (Valkovic et al. 2008, 

1453-1457). This indicates that the tester should reserve 30 minutes for the testing, to 

get all the needed results (Keus SHJ, Munneke M, Graziano M, et al. 2014, 101). 

9.3. Psychometric evaluation of the measurement tool  

The article “Clinimetric analyses of the Modified Parkinson Activity Scale” (2009) 

introduces the Modified Parkinson Activity Scale. The article discusses a research 

conducted, which included six expert Parkinson’s disease physiotherapists and seven 

physiotherapists with no experience in working with Parkinson’s disease patients. All 

of the physiotherapists had received information of Parkinson activity scale and 

Modified Parkinson Activity Scale (M-PAS) prior to examination day. On the day of 

measurements, a 45-minute video introduction on M-PAS were given to the 

physiotherapists, after which all of them evaluated the same patients (15 patients in 

total). Each evaluation took about 10-15 minutes. (Keus et al. 2009, 263-269.) 
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In the study there were 15 patients with the median age of 68.4, and length of the 

disease median of 8 years. UPDRS-III score was a median 42, and a median VAS-

global functioning score was also 42. Hoehn and Yahr stage was from 2 to 4 (most 

2-3). (Keus et al. 2009, 263-269.) 

The scoring was median of 44 points (from 0-56 points). The measurement error was 

SSD 2.6/patient. The inter-rater error was SSD 1.3. There were no differences 

between the expert and non-expert physiotherapists in the scoring of the patients (p: 

0.28). The non-experts did however have a bit more errors in total (non-expert error; 

2.7, expert error 2.4). (Keus et al. 2009, 263-269.) 

Concurrent validity correlation was measured to be good (0.64) between M-PAS and 

UPDRS motor scoring. Correlation between M-PAS and VAS-Global functioning 

was good as well (0.79). (Keus et al. 2009, 263-269.) M-PAS test re-rest reliability is 

excellent in total score (ICC 0.81 ON stage, ICC 0.93 OFF stage). The sub scoring of 

ON/OFF stage is from poor to excellent (ICC 0.41-0.98). Inter-rater reliability is 

excellent (Kappa 0.86-0.98). Internal consistency of M-PAS was measured to be 

satisfactory (Chair transferring 0.76, akinesia 0.75, and bed mobility with and 

without covers 0.79 to 0.89). (Valkovic et al. 2008, 1453-1457.) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

M-PAS has no ceiling effect. A measurer can be an expert or non-expert 

physiotherapists. (Keus et al. 2009, 263-269.) Special training is not required, 

however the measurer of M-PAS has to have specific information of the 

measurement tool, its materials, and instructions given to the patient, and knowledge 

about the scoring opinions before conducting the measurement. One hour is 

recommended for basic knowledge of the measurement tool. M-PAS is a valid 

measurement tool to apply for patients to find out the possible goals of rehabilitation 

of Parkinson disease patients. (Keus et al. 2009, 263-269.) Responsiveness of the 

measurement tool is unknown for patients with PD. (Keus SHJ, Munneke M, 

Graziano M, et al. 2014, 101) 
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10.EVALUATION OF PUSH AND RELEASE TEST FOR TOIMIA 
NETWORK 

10.1.Basic information of measurement tool 

The Push and Release test (P&R test) was created to measure postural instability, and 

to predict falls in Parkinson’s disease (Jacobs et al. 2006, 1404-1413; Hass et al. 

2008, 530-531). It is an improved version of a previous test called ‘Pull test’ (Jacobs 

et al. 2006, 1404-1413). Falls are a difficult and disabling part of Parkinson’s disease, 

which makes it important to identify the risk for falls. Testing the risk for falling is 

however tricky, and creating measurement tools for this purpose has not been easy. 

(Hass et al. 2008, 530-531.) P&R test takes about 2 minutes, and is free of charge 

without any equipment needed. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 

102) 

10.2.Application and the methods of using the measurement tool 

Approximate time of assessment of push and release test is 2 minutes. P&R test is 

free and does not need any equipment to be able to perform it. In comparison to the 

original. The issue with using P&R test is that neurologists are not familiar with the 

test, which can make the communication more challenging. (Keus SHJ, Munneke M, 

Graziano M, et al. 2014.) 

P&R test is done by patient leaning backwards while a measurer holds them still 

their hands on the upper back. Then the measurer quickly removes the support, and 

patient has to find a way to regain their balance (see picture 2). Scoring for the test is 

from 0 to 4, 0 being a “normal” response, while 4 means there is no attempt to regain 

balance after the support has been taken away. (Jacobs et al. 2006, 1404-1413.) 
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Picture 2. Shows the demonstration of the Push and Release Test. Notice that the 

therapist can only release the support from the back when the subjects’ shoulders and 

hips go beyond heels as shown in on the picture. (Jacobs et al. 2006, 1404-1413.) 

10.3. Psychometric evaluation of the measurement tool  

The article “Pushing or Pulling to Predict Falls in Parkinson Disease?” (2008) 

discusses the two assessment tools the Pull tests based on previous studies done 

about them. The results are that the P&R test was found to be more sensitive of 

measuring early postural instability. The P&R test was also found to be an excellent 

test for fall prediction when patients were on their ON state, where as the Pull test is 

not very reliable during ON state. (Hass et al. 2008, 530-531.) 

In a study by Jacobs et al. (2006) the push and release test and pull test are compared 

as well. The study included 69 patients, from whom 48 were male and 21 female. 

The average age was 67 years, ranging from 42-80 year olds. The average UPDRS 
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score was 24. Also a control group of people without Parkinson’s disease was 

chosen, which included 35 males and 34 females, with the average age being 67. The 

study found that P&R test scores were higher compared to the pull test (p < 0.01). 

Also P&R test was found to be more sensitive for low balance confidence, and less 

specific for high balance confidence when comparing with Pull test. (Jacobs et al. 

2006, 1404-1413.) 

P&R test has better inter-rater reliability in comparison to Pull test (P&R test 1st trial; 

ICC 0.84, 3rd trial ICC 0.83, Pull test; 1st trial ICC 0.45, 3rd trial 0.74). However, 

when using the scoring system from P&R test to the Pull test the ICC results 

increased (ICC 0.45 to 0.75, and ICC 0.74 to 0.84). (Jacobs et al. 2006, 1404-1413.) 

At ON phase the discriminant validity was found to be 75% on fallers and 98% on 

non-fallers. On OFF phase the discriminant validity was 89% on fallers and 85% on 

non-fallers. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 102.) 

Pull forces (Pull test) had a bigger range in the force used compared to push forces 

on P&R test (p < 0.01), and on P&R the pull force applied were consistent with the 

examiners. However, the examiners of the Pull test did not have consistency in their 

pulling duration (p < 0.0001) (Jacobs et al. 2006, 1404-1413). When comparing ON 

and OFF states, Valkovic et al. (2008) found that on OFF state the Pull test and the 

P&R test had quite similar accuracies (Pull test 0.87, P&R test 0.90). However, when 

compared to the ON state accuracy, P&R test was found to be more accurate (Pull 

test 0.78, P&R test 0.87). Thus the study proves that P&R test is a more accurate 

measurement tool for persons with Parkinson’s for ON stage measurement. (Valkovic 

et al. 2008, 1453-1457.) 

P&R test results of discriminative validity for persons with Parkinson’s with 

experiences of falling; OFF phase sensitivity was found to be 89%, and ON phase 

sensitivity 75%, while the results for Pull test in OFF phase was 69%, and ON phase 

69%. For non-fallers the results of OFF phase specificity of P&R test were 85%, and 
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ON phase 98%. Pull test specificity of 98% in OFF phase, and 83% in ON stage. 

(Keus SHJ, Munneke M, Graziano M, et al. 2014, 102.) 

The push and release test can be helpful in finding the risks for falling before the 

patient falls or has serious balance impairments. The push and release test has been 

however found to be more sensitive with patients with history of falls compared to 

the ones that have not. When measuring postural stability, the push and release test 

was more consistent and sensitive tool compared to the pull test. The correlation 

between different raters was also higher with P&R test. (Jacobs et al. 2006, 

1404-1413.) Responsiveness of P&R test is not known for persons with Parkinson’s 

(Keus SHJ, Munneke M, Graziano M, et al. 2014, 102).  

11. CONCLUSION  

As a conclusion the psychometric evaluation of Modified Parkinson Activity Scale 

there is no expert –and non-expert difference in scoring of patients and concurrent 

validity was found to be good (Keus et al. 2009, 263-269). Test-retest reliability was 

excellent. Internal consistency was measured to be satisfactory. (Valkovic et al. 2008, 

1453-1457.) No ceiling effect was found. The assessment can be performed by both 

expert and non-expert physiotherapists. M-PAS is a valid measurement tool to apply 

for patients to find out rehabilitation goals. (Keus et al. 2009, 263-269.) 

Responsiveness for M-PAS is unknown. (Keus SHJ, Munneke M, Graziano M, et al. 

2014, 101). 

P&R test was also found sensitive in detecting postural instability when comparing 

to pull test. (Hass et al. 2008, 530-531.) P&R test was found to be more sensitive for 

low balance confidence when compared to pull test. Inter-rater reliability is also 

higher than on pull test. (Jacobs et al. 2006, 1404-1413.)  Discriminant validity was 

found to be 75% on fallers and 95% on non-fallers. OFF phase discriminant validity 

was 98% on fallers, and 85% on non-fallers. (Keus SHJ, Munneke M, Graziano M, 
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et al. 2014, 102.) The force used was more consistent with examiners on P&R test 

compared to pull test (Jacobs et al. 2006, 1404-1413). At ON state of Parkinson’s 

disease, P&R test was found more accurate than pull test. Responsiveness is not 

known for P&R test. (Keus SHJ, Munneke M, Graziano M, et al. 2014, 102.) P&R 

test was more consistent and sensitive tool when compared to pull test (Jacobs et al. 

2006, 1404-1413). 

12. THESIS PROCESS 

The thesis process started May 2014 by choosing my thesis topic that was presented 

to me by a lecturer in my university. I started writing my thesis soon after getting 

familiar with my thesis topic and learning what the process includes (see figure 1). 

My thesis process was written during my regular studies and during summer. My 

thesis tutor teacher changed during the thesis process. Towards the end of the thesis 

process my thesis tutor teachers established a clear understanding of my thesis 

process. I finished the thesis process in time and got to present it on 16th of February 

2016. 
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Figure 1. Thesis process shown in a chart.  

13. DISCUSSION 

When the thesis topic of ‘psychometric evaluation of Parkinson’s measurement tools’ 

was introduced to me, I did not have a lot of knowledge of the topic. In fact it took a 

while to grasp the concept of my thesis and what it was about. After discussing with 

my tutor teacher and learning a bit more about the project I started feeling more 

comfortable about it.  
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I got presented with the topic by a neurological lecturer in my school. I got interested 

of the topic right from the beginning because it was a project type a work that felt 

meaningful that it will be used for Finnish database of valid measurement tools. 

Although making a psychometric evaluation on a measurement tool was not 

something I was familiar with, I wanted to take it as my topic and learn through the 

process. 

During the thesis process there were some complications, one of which was a change 

of my original tutor teacher. The new thesis tutor teachers were not familiar with my 

topic. After discussion and meetings however everything went smoothly. At first 

writing was challenging, and limiting the topic was important. After a few months 

into the thesis process I got the gist of writing. Also finding relevant researches 

during the thesis process got easier as time went on and I learned to find the relevant 

studies for my use.  

The thesis process has been valuable to increase my knowledge on measurement 

tools and thus increase my professional competence. Throughout the thesis process I 

learned tremendously about the validity and reliability, and psychometric evaluation 

of measurement tools. I can continue to find valid and reliable tools to measure 

functional outcomes in my future profession as a physiotherapist. I strongly believe 

that finding information of valid, reliable and high quality measurement tools will 

help me as a future physiotherapist to not only find the best possible outcome 

measure for my clients, but also be able to critically analyze the measurement tools 

used. The knowledge I have gotten from understanding the research terms. Also 

searching for reliable articles of Parkinson’s disease and other topics thought me how 

to find articles more effectively. 

Since there are such a wide range of measurement tools to choose from, the 

psychometric evaluation of validity, reliability and responsiveness of measurement 

tools has given me information of how to choose the best possible tool with highest 

quality. I believe that understanding various research terms, which I have learned 



!29

during the thesis process, is going to be beneficial in the future. As a physiotherapist 

the overall knowledge of psychometric outcome measure properties and their 

connections to one another can help make the most well informed decision to 

measure a function of choice. With the highest quality measurement tool function 

can be evaluated to make the most well informed decision of plan of care as well as 

helping to guide the decision making process. The functional progression and gains 

of clients can also be seen with re-evaluation with the valid measurement tools used. 

As my final product for the thesis was a psychometric evaluation for TOIMIA 

network by finding information from original research articles and sources, I have 

gained knowledge for my professional career. As a Finnish data base of evidence 

based measurement tools, TOIMIA network offers a great amount of practical tools 

for physiotherapists alike. Doing my thesis process for practical use for fellow health 

care professionals is tremendously meaningful and offers new valid tools to be used 

by health professionals in Finland. 

The critical part of the thesis was to perform the psychometric evaluation for 

TOIMIA network for them to be a part of the national database of functioning. When 

it comes to validity of the Modified Parkinson Activity Scale the concurrent validity 

was found to be good. Test-retest reliability was excellent. Internal consistency was 

measured to be satisfactory. No ceiling effect was found. A measurement can be done 

by both expert and non-expert physiotherapists. Modified Parkinson Activity Scale is 

a valid measurement tool to apply for patients to find out rehabilitation goals.  

Push and release test was more consistent and sensitive tool when compared to pull 

test. For push and release test was found to be an excellent test for patient who are at 

their ON state. It was also found more sensitive in detecting postural instability when 

comparing to previous version, pull test. Push and release test was found to be more 

sensitive for low balance confidence than pull test. Inter-rater reliability is also 

higher than on pull test. The force used was more consistent with examiners when 
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compared to pull test. When compared to pull test, push and release test was found to 

be more accurate measured at ON state of Parkinson’s disease.  

International Classification of Functioning, Disability, and Health (ICF) was a crucial 

part of my thesis process since measurement tool components are connected with 

ICF-coding system. This helps to identify the real functions that measurement tools 

are measuring. Understanding and using ICF as a health care professional is an 

important part of practice.  

Furthermore, ICF is a part of the whole rehabilitation process, which begins from 

measuring the client. Valid measurement tools are a part of a process when defining a 

functional deficit, such as issues in balance. It is important to find an outcome 

measure that can, not only be a valid and sensitive tool to measure the issues in 

balance, but also be able to detect the changes when improvement happens. This is 

an important part to measure progression and can help guide the clinical decision 

making of plan of care process. 

For future a topic relating to my thesis could be to perform a psychometric 

evaluation for measurement tools for different areas of physiotherapy for TOIMIA 

network. It would be interesting to see valid and reliable measurement tools for 

elderly people, children or specific diseases. The measurement tools for thesis work 

should be high quality so that it can be beneficial for health professionals to use in 

their practice in Finland.  

Another topic for future thesis could be a research about which measurement tools 

that are lower or poor quality but still used by health professionals in Finland. This 

could go more deeply in to the issue of why certain measurement tools are used and 

chosen over others. One reason could be multi-professional team where for example 

psychologists prefer one test over another, which causes other team members to use 

the same measurement tool. Another reason could be that health professionals prefer 

a measurement tool that they have used for a long time and do not wish to change 
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although more valid tools have been created. This could be an interesting topic since 

there are a lot of outcome measures available for health professionals. 
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APPENDIX 1 

Push and Release Test  
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     APPENDIX 2 

Modified Parkinson Activity Scale  
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