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SUMMARY 

Background 

The project is based on experience from previous testing of an exoskeleton in the Municipality of Aarhus, which showed 

to have a good effect on the citizens health, when they were standing more in everyday life. However, the target group 

for this effort was very small and the technology expensive to acquire. Therefore, it was decided to identify and test a 

cheaper and more usable technology. We chose an electric wheelchair with a standing function.  Research suggests that 

citizens can achieve a range of health effects by getting up to 30-60 minutes a day. In addition, the standing position 

may provide citizens with new opportunities to participate in everyday activities and in social contexts. Under current 

interpretation of the Danish Service Law and decisions of principle by the Danish Board of Appeal, standing chairs are 

often regarded as a training equipment and not an aid, which means that standing chairs are rarely granted. The results 

of the project will help to form the basis for an assessment of how the granting and use of this technology will be 

handled in the municipality in the future. 

Purpose 

1. To examine the preventive properties of daily standing in an electric wheelchair with standing function.  

2. To examine how the intervention affects the citizens' quality of life, autonomy, participation, as well as to gain 

an insight into, which activities of daily living the citizens independently can perform by getting up in an electric 

standing wheelchair.  

3. To examine the economic effects of the intervention in relation to the municipality's economy  

 

Technology 

In the project, citizens were provided with an electric wheelchair with a standing function (F5 Corpus VS) from Permobil. 

The technology allows wheelchair users to get up and down independently, as well as the opportunity to drive around 

in the standing position. 

Target audience 

The focus was on two target groups divided according to age. Adults between 18-75 years and adolescents between 7-

17 years of age without functional standing function. In total, three young people and five adults were recruited. Four 

citizens tested the standing wheelchair for a year, while one citizen dropped out after two months and three citizens 

dropped out after six months of using the standing chair. Half of the citizens had had a spinal cord injury, two had 

Cerebral Palsy and one had Sclerosis. More than half of the citizens received either practical or personal help from the 

municipality in their daily lives. 

Results 

Using the stand function 

The use of the standing function varied greatly within the individual citizen and between the citizens. The citizens grad-

ually got up more frequently and for longer periods the more they used the standing function. The citizens struggled to 

reach the recommendations of 30-60 minutes og stand per day, five days a week. But six out of eight citizens achieved 

at least one day and a maximum of 21 days of standing up for more than 30 minutes. The youngest citizen was the one 

who most successfully integrated the standing function into everyday life. 



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 5 

 

 

Activities of daily living, participation, and autonomy 

The citizen's domestic surroundings in relation to the size of the standing wheelchair had a significant influence on the 

citizens' ability to carry out activities of daily living in the standing position. Three of the citizens did not use the standing 

wheelchair for activities of daily living due to lack of space and closure of school/work due to COVID-19. Two of the 

citizens experienced a better performance of their important activities of daily living, such as cooking, picking up water 

in the kitchen, cleaning the house and giving a hug. The standing wheelchair provides the younger citizens an oppor-

tunity to participate more and in new ways in activities of daily living and play, such as cooking, sorting laundry, playing 

table football, and socializing with peers at eye level. Younger citizens still need help from others to carry out their 

activities of daily living, but they have an experience of becoming more independent. 

Quality of life 

The standing wheelchair had an equally good or better influence on most of the citizens' quality of life in relation to 

usual activities, pain, anxiety/depression, as well as their self-rated health. The younger citizens a positive impact on 

their quality of life and sense of freedom in terms of being more independent and more participating in everyday activ-

ities, and that they got the opportunity to be in eye level with their peers. 

Body and health 

The youngest citizen, who most frequently used the standing function experienced significant improvements in her joint 

movement in her hips, knees, and ankles. Most of the citizens experienced an improvement in joint movement in knee 

flexion, hip extension, and dorsal flexion of the ankle. Three out of four citizens, who had constipation at start, experi-

enced an important overall positive change in their constipation related quality of life. They experienced feeling fewer 

worry and concerns, as well as having less physical and psychosocial discomfort. In general, citizens did not experience 

a positive effect on their spasm frequency or severity by using the standing function. Two of the citizens experienced 

improved breathing in the standing position, while one experienced having less pain in the back. 

Opportunities of technology 

The three younger citizens experienced that the standing wheelchair was better in terms of their daily routines and that 

it met their health needs to a greater extent. Two of the younger citizens considered that the standing wheelchair gave 

them a better opportunity to work at different table heights and was better at getting around inside and outside. The 

standing chair worked better for the younger citizens than ordinary standing aids, as it was easier for the citizens to get 

up, they could be more active in the process and they reduced transfers. Three of the adult citizens assessed that the 

standing wheelchair met their health needs to a greater extent. 

Limitations of technology 

Six out of seven citizens were dissatisfied with the size of the standing wheelchair. The adults experienced a limitation 

of their activities of daily living, because of the standing wheelchairs width, length, height, footrest and need for braces. 

It limited them in activities, such as emptying the dishwasher, getting around in the bathroom and cycling on a seated 

bike. The younger citizens experienced that it took an extra energy to maneuver the standing wheelchair inside. Two of 

the adult citizens experienced that the need for help with transfers was a major barrier for using the standing wheelchair 

in activities of daily living. 

economy 
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No measurable changes were recorded in the citizens' needs for personal or practical help at home (services provided 

by the municipality of Aarhus). In the project, two of the youngest citizens had standing aids for the home or at the 

school, which one of them no longer needed due to the standing wheelchair, which saves the Municipality of Aarhus 

approx. 48.000 DKK.  

In cases where the standing wheelchair can become the citizen's primary and only wheelchair, the standing wheelchair 

costs on average of 28,967 DKK more to obtain for the municipality than an electric wheelchair without a standing 

function. Which is a relatively small investment in terms of the fact, that the standing wheelchair has a positive effect 

on the health of the citizen, the opportunity to be more involved in activities of daily living and had a positive impact on 

the citizens' experience of quality of life and freedom.  

Conclusion  

For a defined target group of younger citizens, the use of standing wheelchairs will be a relatively small additional in-

vestment for the municipality of Aarhus in relation to usual practice. The wheelchair had a positive effect on the health 

of the target group, they were more able to be involved in their important activities of daily living and had a positive 

impact on their experience of quality of life and freedom. The biggest barrier to the use of the standing wheelchair in 

everyday life was the size of the chair in terms of length, width, and height, so it is very important that the citizen's 

surroundings fit the size of the standing wheelchair. For the citizen to succeed in using the standing wheelchair for 

activities of daily living and to stand more in everyday life. 

So the conclusion of the project is NOT that "I can do more, when I stand", but instead that "I participate more, when I 

stand" and "I feel better when I stand", and that the use of the standing wheelchair for the target group will provide an 

increased quality for citizen care for a relatively small additional investment that potentially can bring positive gains in 

the long run in terms of health effects and change in need for aids. 

Perspectives 

The results of the project showed that citizens did not achieve to perform activities of daily living independently, which 

means that the standing wheelchairs still cannot be granted according to §112 in the Danish Service law to the citizens 

in the project. However, the project has gained us more knowledge about the target group of the standing wheelchair, 

what effects we can expect and how we potentially can get citizens to use the standing function more frequently and 

for more everyday activities. 

It is proposed that the project can be continued in a new and sharper target group of (4-6) children between 7-18 

years of age from specific inclusion criteria. This is achieved by using the remaining standing wheelchairs of the adult 

citizens, who dropped out of the project, so that new citizens can get value from the already purchased standing 

wheelchairs. 

BACKGROUND 

The project is based on experience from a previous welfare technology development project in the Municipality of 

Aarhus (AAK), where two citizens received an Exo-skeleton for home use. The citizens experienced an improvement of 

gastrointestinal function, less tendency to low blood pressure and change in the amount of spasticity in the legs, when 

using the Exo-skeleton. Furthermore, they gained greater stability and strength in the upper body and a noticeable 

improved balance (Askholm, 2019). The citizens primarily used the Exo-skeleton to stand and the effects could there-

fore possibly come from the increased amount of weight-bearing. However, very few citizens can use an Exo-skeleton, 

so the Municipality of Aarhus wanted a technology that could offer a broader range of citizens without functional 

standing function an opportunity to stand more in their everyday life. 
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The market coverage showed that a powered wheelchair standing device (PWSD) might match this need. The technol-

ogy provides the citizens the freedom to choose to stand up whenever and wherever they want, as the standing func-

tion is integrated into the seat functions of the PWSD. The citizen can independently obtain the standing position from 

sitting to any position in between. This allows the citizens to use the standing function as an integral part of their ac-

tivities of daily living (ADL) (Arva et al., 2009; Dicianno et al., 2016). 

The standing function allows citizens to reduce their risk of pressure ulcers from the seat and backrest (Sprigle et al., 

2010), as long as there is an awareness on the increased pressure under the knee support and an increased risk of 

shear in the skin, when the chair is raising the citizen from sitting to standing  (Yang et al., 2014).   

In the neurological group of young and elderly citizens, the strongest evidence shows that weight bearing, and sup-

ported standing can improve joint mobility in the hip, knees, and ankles, as well as reduce the risk of contractures. In 

addition, standing up can help increased bone health in the legs and spine, as well as reduce spasticity in the lower 

extremities (Glickman et al., 2010; Paleg et al., 2013).    

Two systematic literature reviews recommend that younger and adult citizens with neurological impairments should be 

standing up for at least five times per week of 30-60 minutes duration in order to achieve the health effects of the 

standing position, including increased joint movement, increased bone mineral density, as well as reduction in spasms 

(Paleg et al., 2013; Paleg & Livingstone, 2015). 

In addition, there is less strong evidence to suggest that increased condition may lead to improvements in bladder and 

bowel function, increased muscle strength, increased wakefulness, and help improve citizens' participation in everyday 

activities and psychological well-being (Glickman et al., 2010; Paleg et al., 2013).   

Data from a large survey in Sweden of younger and older citizens using a standing aid (standing frames, PWSD, tilt 

tables) showed that citizens experienced an improvement in their well-being, increased participation and an improve-

ment in their social abilities (Nordström et al., 2013). 

PWSD are not a new invention, so citizens in the Municipality of Aarhus can already apply for them. However, this 

rarely happens, as a PWSD, cf. Decision in Principle 4-15, can be both an aid and a training/treatment tool (Danish Ap-

peals Board, 2015). This is determined by the citizen's purpose with the PWSD and a materiality assessment of what 

functions the citizen can achieve by using the standing function and whether the citizen can achieve the same func-

tions in a seated or lying position (Pedersen, 2015).  

To be granted the PWSD as §112 under the Danish Service Act (Service Act, 2018), the citizen is required to be able to 

achieve a new essential ADL independently.  

We believe that the PWSD provides the citizens the possibility to achieve performing new ADL, as standing function 

increases the citizens range of reach, potentially increasing their autonomy in ADL (Dicianno et al., 2016). In a study 

involving four boys with Duchenne muscular dystrophy, who used a PWSD, they found that standing in a PWSD could 

potentially increase the boys' function and ability to participate more in the home and in society. In addition, the boys 

managed to reach high shelves, independently take food from the fridge and get up and pee in the toilet (Townsend 

et al., 2016). 

In a qualitative study describing children with Cerebral Palsy and their use of standing aids, they found that standing 

aids provided the children the freedom to participate in activities they otherwise could not, like getting up and cook-

ing or washing dishes, which helped facilitate children's participation and tolerance for getting up (Goodwin et al., 

2018; Nordström, Näslund, et al., 2014). On the other hand, the standing frames limited them, as it required transfers 

from wheelchair to standing frame (Goodwin et al., 2018). The advantage of the PWSD is that the children can get up 
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without having to be transferred to a standing frame, which means that the children can participate in activities with-

out needing help with transfers from their care providers.  

Thus, the PWSD potentially allows citizens to independently perform more everyday activities and thus become more 

participating in their important ADL. In addition, the project's goal is to examine, how the PWSD affects the citizens' 

quality of life, independence, autonomy, participation in society, as well as gain an insight into what barriers and op-

portunities the citizen experiences by using the PWSD in everyday life. Finally, we will examine how the municipality's 

finances are affected by granting a PWSD to citizens in relation to the need for personal/practical help, physiotherapy 

needed, admissions, pressure ulcers, aids, and housing changes. 

The results of the project will help to form the basis for an assessment of how the granting and use of PWSD in the 

future will be handled in the municipality and whether it is worthwhile for the municipality to raise the level of service 

in the area, so more people can access this technology. 

 

PURPOSE 

 

1. To examine the preventive properties of standing daily in an PWSD.  

2. To examine how the PWSD affects citizens' quality of life, independence, autonomy, and participation in soci-

ety, as well as to gain an insight into what new ADL citizens can independently perform by getting up in an 

PWSD.  

3. To examine the economic effects of PWSD in relation to the municipality's economy  

 

 

 

 

 

 

 

TECHNOLOGY 
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In the project, citizens were provided with an PWSD (F5 

Corpus VS) from Permobil. F5 Corpus VS is a Class B Elec-

tric wheelchair designed for both outdoor and indoor 

use by persons with physical disabilities. The electric 

wheelchair is front wheel-driven and offers an innova-

tive new way of standing (up to 85 degrees), where the 

citizen can choose between two ways to stand up either 

from sitting to standing or from lying down to standing. 

In addition, it has the following features: 

• Backward tilt (Up to 50 degrees) 
• Seat lift (from 45 to 80 cm = 35 cm elevation) 
• Leg support adjustment (from 90-180 degrees) 
• Back support adjustment (from 85-180 de-

grees) 

 

 

Table 1: Technical specifications of the standing wheelchair 

Length 1145 mm 

Width  655 - 790 mm 

Height 960 - 1170 mm 

Seat height  450 mm 

Seat depth  370 - 570 mm  

Seat width  420 - 570 mm 

Backrest Width  360/410/460/510 mm 

Weight including batteries  196kg 

 

The technology allows wheelchair users to get up and down independently, as well as the opportunity to drive around 

in the standing position. The PWSD function covers the need for a regular powered wheelchair.   

 

 

ETHICAL CONSIDERATIONS 

https://www.google.com/url?sa=i&url=http%3A%2F%2Fpermobilus.com%2Fproduct%2Ff5-corpus-vs%2F&psig=AOvVaw1qS8h5prQRstjFeWMWz4b1&ust=1605011317062000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPiKi5679ewCFQAAAAAdAAAAABAD
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The project has been approved by the Scientific Ethics Committee of the Central Denmark Region (Case No. 1-10-72-
249-19). By inclusion in the project, citizens have filled out consent statements for the collection of data from question-
naires, wheelchair use, as well as from their citizen's journal in CURA in the Magistrate for Health and Care and from 
their records in KMD Children and Adults and FACIT in the Magistrate for Social Conditions and Employment. The pro-
cessing of personal data is the legal basis of the Data Protection Regulation and the Data Protection Act in the EU. This 
also applies with the project sending data to Permobil A/S in Sweden from citizens' wheelchairs and back to Aarhus 
Municipality. In connection with cooperation with Permobil, data processing agreements have been entered between 
Aarhus Municipality and Permobil on the protection and processing of citizens' data.  
   
There are no known risks of proper use of the standing function of the electric wheelchair in your own home. However, 
there is a small risk of fractures in the lower leg/thigh around the knee in the standing position, if the citizen has osteo-
porosis and/or has not been standing for several years. If osteoporosis was suspected, the citizen was asked to obtain 
a medical certificate and have a DEXA scan performed. With the aim of minimizing the risk of fractures. Despite this 
measure, a citizen of the project received a laceration to the femur while adjusting the standing function in the PWSD. 
  
When delivering the PWSD, the citizens were invited to inform their insurance company of their participation in the 
project, as well as to have their liability and home insurance checked in case the citizen had an accident in the PWSD.  
 

TARGET AUDIENCE 

This project focused on two target groups in relation to age. Adults between 18-75 and adolescents between 8-17 with-

out functional standing function. In total, three young people and five adults with the following characteristics were 

recruited. 

Table 2: Baseline description of the citizens 

Citizens Age Sex Disability 
Place of res-

idence 

Year in 

wheel-

chair 

Wheelchair at 

Startup 

Years 

since 

last 

stand 

Practical 

help 

Personal 

care 

Citizen 1 17 K. 
Cerebral  

paresis 
High School 12 

Electric wheel-

chair 
3 yes yes 

Citizen 2 13 K. 
Spinal 

cord-injury 
Parents 6 

Manual 

with electric 

motor 

0 no yes 

Citizen 3 8 K. 
Cerebral  

paresis 
Parents 3 

Manual 

with electric 

motor 

0 no no 

Citizen 4 24 M. 
Spinal 

cord-injury 

Own 

apartment 
18 Manual 10 Yes  Yes  

Citizen 5 39 M. Sclerosis 
Protected 

housing 
14 

Electric wheel-

chair 
0 yes yes 

Citizen 7 74 K. 
Spinal 

cord-injury 
Own home 7 

Electric wheel-

chair 
7 yes yes 

Citizen 8 72 K. 
Spinal 

cord-injury 
Own home 8 Manual 3 yes yes 

Citizen 9 46 M. 
Spinal 

cord-injury 

Disability 

housing 
1 Manual 0 no yes 
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The project's youngest citizen was eight years old at the start and the oldest was 74 years old. On average, it was three 

years since they last were standing. However, four of the citizens already trained their standing function for 2.75 times 

a week at the start of the project. The majority of citizen had been disabled for many years, only one citizen was newly 

injured at baseline (two years since spinal cord injury). Most of the citizens had suffered spinal cord injuries, and more 

than half of citizens received either practical or personal help in everyday life. The majority had a manual wheelchair or 

wheelchair with an electrical engine at baseline, so many of the citizens, where driving an electric wheelchair for the 

first time in their life, when they got the PWSD. 

All citizens received free physiotherapy on average one time per week, with the five of them training with the physio-

therapist, while the remaining ones received massage or extension of joints.  

At the start of the project, five out of seven citizens had undergone housing changes, such as removal of doorsteps, 

door frames and the removal of cabinets in the kitchen. Only Citizens 1 and 4 had not undergone any housing changes 

at baseline.  

CITIZEN FLOWCHART 

The testing period lasted a year from the inclu-

sion of citizens in December 2019 to final meas-

urement in December 2020. During the project, 

several of the eight citizens dropped out for var-

ious reasons. The flowchart on the right shows, 

how many citizens there were in the project at 

the various measurements times and how many 

had dropped out, as well as the reason for this. 

Citizen 8 dropped out because of a doctor rec-

ommendation due to very low blood pressure 

and dizziness in the standing position.  

Citizen 7 dropped out after six months because 

she no longer could empty the dishwasher or sit 

at the dining table due to the height of the 

PWSD. The width of the standing wheelchair 

made it difficult and almost impossible for the 

citizen to perform personal care in the bath-

room, which the citizen could normally perform 

in her old, powered wheelchair.  

Citizen 5 dropped out after six months, because he did not dare driving around in the PWSD in other people's homes 

and public places, as he was afraid of destroying things and had difficulty getting around due to the length and width of 

the PWSD.  

In addition, citizens 5 and 7 could not perform their usual leg training on a manuped bicycle, as you cannot remove the 

footrest on the PWSD. 

Citizen 4 dropped out after six months, as he could not use the PWSD at work due to COVID-19 restrictions or at home 

due to him living in a non-disable friendly apartment.   
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EVALUATION DESIGN 

The project is a case series study using both qualitative and quantitative evaluation methods. The citizens were contin-

uously followed for a period of one year with the intervention being the granting of the PWSD, which the citizen can 

use to independently stand up, as an integral part of everyday life.     

The evaluation period consisted of a habituation period of two months followed by a 10-month test period. The test 

period began when the citizen received their PWSD. The PWSD where then adapted to the citizen's standing and sitting 

position, in addition, the functions of the PWSD were adapted to the wishes and needs of the citizen. During the adap-

tation, the citizen received training from the supplier in the use of the PWSD and its functions, as well as how to maintain 

and use it in everyday life. After the adaptions process, the testing period started. Continuously through the project, 

the supplier went home to the citizen to adjust the PWSD in case of any changes in the needs of the citizen. 

Citizens were measured at baseline, after the habituation phase of two months, after six months use and after one year 

of use.  

In the project, there were two different target groups in relation to the project. Age (under 18 years and over 18 years), 

some of the measuring tools could not be used for both target groups.  

All citizens were assessed in relation to:  

• Independence (modified Barthel Index/Barthel-100) 

• Joint Range of Motion measurements of hip, knee, and ankles 

• Spasm frequency and severity (modified Penn Spasm Frequency Scale) 

• Satisfaction with the mobility aid (Quebec User Evaluation of Satisfaction with Assistive Technology) 

• Assessment of performance and satisfaction with everyday activities (Canadian Occupational Performance 

Measure) 

• Quality of life (EuroQol-5 Domain-(5 levels/Young)) 

• Functional mobility assessment (FMA) 

 

The adult group (18-65 years) is also assessed in relation to: 

• Participation and autonomy (Impact on Participation and Autonomy Questionnaire) 

• Mobility related participation (The Nordic mobility-related participation outcome evaluation of assistive device 

interventions) 

• Patient assessed constipation quality of life questionnaire (PAC-QOL). 

Financially, all included citizens were assessed in relation to benefits received from the Magistrate for Health and Care 

(MSO) and the Magistrate for Social Affairs and Employment (MSB). This assessment was carried out before and after 

the intervention. 

To get the citizen's experience of using the PWSD, a semi-structured interview was conducted with selected citizens, 

therapists, and relatives from the project. To get an insight into their experiences of the use of the PWSD in everyday 

life, as well as what activities the citizens have used the PWSD for, what pros and cons that they have experienced and 

whether it has made a difference in their lives. 

In collaboration with Permobil via Permobil Connect, the project will also collect data on the citizens' use of the PWSD 

and its functions.  
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EVALUATIONPLAN  

Table 3 – Measurements in the project 

Measuring tools Baseline 2 months 6 months 1 year 

Barthel-100 (independence) X X X X 

FMA (functional mobility assessment) X 

 

X X 

Joint Range of Motion X X X X 

COPM (Performance of ADL) X X X X 

EQ-5D and EQ-5D-Y Health-related quality of life  X X X X 

IPA-D1 (autonomy and participation questionnaire) X X X X 

PSFS (Spasm questionnaire) X X X X 

Quest 2.0 (satisfaction with the aid) X   X  

NOMO 1.0 (mobility-related participation) X   X  

PAC-QOL - Patient-Assessment of Constipation Quality of 

Life questionnaire 

X  X X 

CIIQ - Indirect costs of relative care X 

 

X  

Extraction of services from MSB and MSO X   X X 

Questionnaire current state of health (baseline) X 

  

 

The use of the standing function in the electric wheelchair 

 

X X X 

Semi-structured interviews     X X 

The full description of each measuring tool can be found in Appendix 2. 

The measurements of NOMO 1.0 will not be presented in the following results section, as this was scored after six 

months of use, while citizens were still isolated due to COVID-19 and there were still shutdowns in the community. The 

results are therefore not true of the influence of the PWSD on the ability of citizens to participate in society. 

 

 

 

 

 

 

 

 



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 14 

 

RESULTS 

USE OF THE STANDING FUNCTION 

The following section describes how citizens have used the standing function in the PWSD. Data is collected through 

Permobil Connect module in the PWSD, which logged when, how long and how many times citizens have used the 

standing function during the project. 

Table 4 - Use of the standing function  

 Citizen 1 Citizen 2* Citizen 3 Citizen 5 Citizen 7 Citizen 8** Citizen 9 

Total number 

of stands 
95 4 202 88 33 69 167 

Max standing 

time on one 

day (min) 

55 6 90 57.5 36.5 39.5 38.3 

Average stand-

ing time per 

session (min) 

4.1 1.5 13.6 4.5 10.2 14.7 4.0 

Average total 
standing time  
per day (min) 

16.8 6.0 19.0 11.8 12.0 24.5 10.1 

Number of days 
the stand func-

tion was used 
38 1 135 33 23 41 64 

Number of days 
the PWSD was 

switched on 
327 2 318 186 181 69 134 

Use of the 
standing func-

tion in relation 
to days turned 

on (%) 

11.6 - 42.5 17.7 12.7 59.4 47.8 

Number of days 
with standing 
time between 

30-60 min. 

8 - 21 4 1 13 2 

*Permobil Connect device had an error on Citizen 2´s PWSD, hence the sparse data on the citizen. Citizen 4 has been omitted for 

the same reason. **The citizen dropped out after three months of use due to low blood pressure and dizziness in standing.  

One of the objectives of the project was for the citizens to use the standing function five days a week for about 30-60 

minutes. This objective has not been achieved by the citizens seen om the daily average standing time. However, six out 

of eight citizens managed to get up between 30-60 minutes in one day. Citizen 3 managed to reach the recommend 

amount for standing on 21 days out of the 135 days in which she used the standing function. Citizen 3, 8 and 9 have 

used the standing function most frequently between 42-59% of the days when the PWSD was turned on. 
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Graph 1 - Average daily standing per month. 

 

The citizens experienced the biggest increase in average standing time in the first three to four months, which may 

indicate that citizens gradually had to adapt to the standing position and the PWSD. However, the use of the standing 

function decreased from month four/five and onwards for most of the citizens, which may be due to several individual 

factors, including the inability to visit and follow up on the citizens due to the lockdowns in Denmark caused by COVID-

19 in March 2020. 

Citizen 3 has used the standing function the most and had the highest average total standing time per day. The decrease 

in her use of the standing function around month seven is due to the summer holidays, where she did not have access 

to the PWSD. Again, the data shows that it takes time to learn, how to use the PWSD, even after a short break, since 

the average use of the standing function is increasing again from month nine until the end of the project. 

Citizen 1 has been affected by injuries in the project, which is the reason for the lack of data in month 3-5 and 8-12, as 

she was not allowed to use the standing function during these months. She suffered a laceration to her femur bone 

during an adjustment of the PWSD standing function due to misplacement of her feet caused by slippery slippers. She 

was only allowed to support on her leg in May and had a similar use of the standing function built up in June. Here she 

underwent two rounds of surgery due to misalignment of a toe during the summer/autumn with subsequent plaster of 

the leg and the inability to use the standing function during the remaining project period. 

Citizen 9 experienced a sharp decrease in the use of the standing function from months five to seven, after which the 

citizen did not use the standing function. The citizen was hospitalized for an extended period around month five, which 

may be the reason for the sharp decrease in the use of the standing function. The citizen had not used the standing 

function since month seven due to moving to a new housing, which required a lot of energy from the citizen while the 

PWSD was difficult to use in his new home. 

There were problems getting data from citizen 2 and citizen 4's PWSD, which is the reason for the sparse data on these 

two citizens. However, we know from interviews with citizen 2's assistant at the school, that the citizen has used the 

PWSD standing function at least every other day for about 20 minutes in February and March before the Lockdown, and 
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again for a shorter period after the summer holidays. The citizen had not been able to use the chair in the home due to 

the size of the PWSD.  

Graph 2 - Maximal daily standing per month 

 

The maximum standing time indicates how long the citizens have been standing in the PWSD in one day. Again, there is 

a general increase in the first four months of the project, where citizens could stand up for longer and longer periods 

og time. 

Citizen 3 is the citizen who was standing for the longest period with a maximum of 1 hour and 30 minutes of standing. 

Graph 3 – Amount of standing function used per month 

 

The number of standing functions used per month indicates, how many times in a month the citizen has used the stand-

ing function.  
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Citizen 9 is the citizen, who has used the stand function the most times in a month with 75 registered activations of the 

standing function. During that month, he was standing for a maximum of 19 minutes and on average he was standing 

11 min. per day on the days, where he has used the PWSD. In other words, he had used the standing function often, but 

for very short periods of time. 

IMPORTANT LEARNING ABOUT THE USE OF THE STAND FUNCTION  

• The use of standing functions varied greatly for the individual citizen and between the citizens.  

• It takes time to learn, how to use the standing function – in terms of body adaptions and habits. 

• Citizens can gradually stand up for longer time periods and more often when they use the standing function 

regularly.  

• The youngest citizen was the one who best integrated the standing function into her everyday life demon-

strated by her achieving the highest maximum standing time on one day (90 min.), most days standing accord-

ing to the recommendations (21 days), as well as the greatest number of stands during the project period (202 

times). 

• The target group is characterized by hospitalizations, injuries, and changes in living conditions, which affects 

their ability to use the standing function, where each step backwards in the use of the standing function re-

quires the citizens to start over and relearn and readapt to the standing position in the PWSD. 

• Citizens found it difficult to reach the recommended amount of 30-60 min stand per day, 5 days a week. But 

six out of eight citizens achieved at least a day and a maximum of 21 days of standing between 30-60 minutes. 

 

INDEPENDENCE (BARTHEL 100)  

Bar chart 1 – Citizens degree of independence and dependency 

 

There were no measurable changes in the citizens independence from start-up to completion of the project. The higher 

the score, the better level of function the citizen has. Three of the citizens (2,7,9) had a slight disability with a moderate 

degree of dependency corresponding to an estimated need for assistance per week of about 20 hours. Two of the citi-

zens had a moderate disability with a severe degree of dependency corresponding to an estimated need for assistance 

of about 23.5 hours per week. The last two citizens had a severe disability with a total dependency rate equivalent to 

about 27 hours of assistance per week. 
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ACTIVITIES OF DAILY LIVING, AUTONOMY AND PARTICIPATION  

PERFORMANCE AND SATISFACTION WITH PERFORMANCE OF ADL (COPM) 

In the project, citizens were asked to identify three to five important ADL, which they would then score in a dialogue 

with an occupational therapist in relation to, how well they experienced performing the ADL and how satisfied they 

were with their performance. The table below shows a selection of that citizens most important ADL’s.  

Table 5 - Most important activity problems (scored 8-10 in importance by the citizen) 

Id. Activity problem importance 

Citizen 1 Order a cup of coffee 9 

Citizen 1 Cooking 10 

Citizen 2 Baking a cake 10 

Citizen 2 Visit friends 10 

Citizen 3 Stir in a pan on the stove 8 

Citizen 3 Give a hug 10 

Citizen 4 Work out in the gym 8 

Citizen 5 Stable and secure sitting position 8 

Citizen 5 Get out of the home more often and be social with others  8 

Citizen 7 Breathing deep into my lungs 8 

Citizen 9 Get my stomach moving 10 

Citizen 9 Cleaning my house 10 

See complete table in Appendix 3 with scoring of the individual activity problems at citizen level. 

Bar chart 2 – ADL performing  

 

The graph shows the citizens average performance score on their important ALD´s in the four measurement points. 

Citizen 1 Citizen 2 Citizen 3 Citizen 4 Citizen 5 Citizen 7 Citizen 9

Baseline 2.8 5.4 3.0 3.4 4.6 4.3 5.0

2 months 8.5 3.6 5.6 5.0 9.8

6 months 2.8 5.4 8.8 3.6 6.0 4.7 9.8

1 year 8.8 9.8
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Citizens 1, 2 and 4 did not experience any change in their ADL performance. This is caused by the citizens lack of oppor-

tunity to use the PWSD for ADL. Citizens 2 and 4 did not have enough room in their house for the PWSD and citizen 1 

was suffering from injuries that prevented her from using the PWSD for ADL.  

Two citizens (Citizens 3 and 9) experienced an important change in COPM of over 3.0 in performance, which is a cut-off 

score for the minimal important difference in performance (Tuntland et al., 2016). Citizen 3 saw progress in stirring in a 

pot, fetching water in the kitchen and giving a hug. Citizen 9 saw progress with cleaning the house and getting his 

stomach to work better. 

Citizen 5 saw a small average increase of about 1.4 points in performance. However, he experienced an important pos-

itive change in shopping and reaching for groceries on high shelves, as well as a small progress in serving and cooking. 

The citizen scored a lower performance in the ADL "Training in gym” since the PWSD footrest was preventing the citizen 

from using a seated bicycle. Citizen 7 experienced a slight increase in gardening but had an unchanged score in her 

remaining ADL’s.   

Bar Chart 3 - Satisfaction with the performance of everyday activities  

 

The graph shows the citizens average score in satisfaction with performance of their important ADL´s. The same pattern 

can be seen in the citizens' scores of satisfactions, as previously described in their experience of how well they perform 

everyday activity. 

Citizens 1, 2 and 4 also experienced no change in satisfaction.  

Citizen 3 and 9 saw an important change of over 3.2 points in satisfaction, which is the cut-off score for the minimal 

important change in satisfaction  (Tuntland et al., 2016). 

Citizen 5 saw a small increase of about 1.6 points, with shopping and cooking. 

Citizen 7 experienced a slight decrease in satisfaction with gardening but had unchanged scores in the remaining ADL. 

After two months of use, she experienced a significant improvement in her satisfaction with breathing deep in her lungs. 

However, this score fell again at six months follow-up.  The Citizen were not able to visit her physiotherapist and receive 

training during the lockdown, which perhaps had an influence on her function level. Furthermore, she did not use the 

chair the last months of the project, because of back pain caused by a lack of adaptation of the seating position in the 

PWSD, as it was not possible to attach a special adapted seat on the PWSD.  

Citizen 1 Citizen 2 Citizen 3 Citizen 4 Citizen 5 Citizen 7 Citizen 9

Baseline 2.6 4.0 5.2 2.2 2.6 5.3 5.0

2 months 9.3 2.4 4.0 6.3 9.8

6 months 2.6 4.0 9.3 2.4 4.2 4.7 9.8

1 year 9.5 9.8
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AUTONOMY AND PARTICIPATION (IPA -D1) 

IPA is a research tool that uncovers a citizen's experience of autonomy and participation rather than dependence on 

personal assistance. High scores mean less participation and autonomy. Autonomy indoors, for example, is the ability 

to be mobile in the home, when and where you want to. 

Bar Chart 4 - Autonomy inside and outside (adults) 

 

Citizens 7, 5 and 4 have all experienced a decrease in their autonomy inside. Citizens 4 and 5 saw a decrease in their 

autonomy out, while it was unchanged for citizen 7. The experienced decrease in autonomy inside could be caused by 

the size of the PWSD, which were the cause of dropout for citizens 7 and 5, as the size of the PWSD limited their ability 

to perform their ordinary ADL. 

Citizen 9 experienced an increase in autonomy indoors, where he experienced an increased opportunity to go to bed, 

get dressed, take a shower, or go to the toilet, whenever he wants. This change is probably not due to the PWSD, as the 

citizen's self-reliance and independence in his manual wheelchair has increased greatly during the testing period, where 

he did not use the PWSD to perform the mentioned ADLs. In general, Citizen 9 did not experience any restriction in 

autonomy outside at baseline or after one year of use. He did not use the PWSD outside his home.  

Bar Chart 5 - Participation 
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Citizens 7 and 5 experienced an improvement in their ability to participate in tasks in the family (e.g.  perform practical 

tasks in the house and in the garden). On the other hand, Citizen 5 experienced a decrease in his ability to participate 

in social relations.  

Citizen 9 did not experience limitations on family roles and social relationships at baseline and this did not change. 

Citizen 4 experienced a decrease in all categories. This is probably caused by the citizen isolation due to the COVID-19 

pandemic, where he was completely isolated in his apartment for at least 3-4 months during the testing period. 

INTERVIEW - EXPERIENCE OF THE USE OF THE STANDING CHAIR IN EVERYDAY LIFE. 

The following is a summary of the citizens' experience of how they use the standing chair in everyday life based on semi-

structured interviews with citizens, parents, physiotherapists, and helpers. 

Citizen 3 and parents 

Citizen 3 primarily used the PWSD for training, but she also used it to play and perform ADL. They primarily used the 

PWSD outside and in school, as their home had narrow passages in terms of the size of the chair. However, she used 

the PWSD inside for planned everyday activities, such as a helping with cooking dinner or baking a cake. With the stand 

function she can independently reach over the table and she take water from the faucet and reach the cupboards and 

drawers in the kitchen.  

 

 

 

 

 

 

 

 

The parents experience that although she can take a glass of water herself, there still needs to be an adult to support 

her in the activity. The citizen experience that the functions of the PWSD have allowed her to be more independent in 

everyday life because she can stand up whenever she wants.  

It has been very clear for the citizen and her parents that she can suddenly do new activities in standing, which has given 

her motivation to try new things in the PWSD. The family experienced that she could get up and play table football or 

stand and play with a balloon and thus be more involved in playing games in the home. The citizen experienced that the 

PWSD allowed her to be at eye level with her peers. The parents estimates that the PWSD gives their daughter new 

opportunities to participate in social activities on an equal height with her peers. 

  

 

 

”She can reach over the table and 
independently grab water from the 

faucet and reach cupboards and 
drawers, so the PWSD is really good 

for that.”
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Citizen 1 

The citizen describes that she used the standing function to help sort the laundry, as well as to help cook a meal. The 

standing function allows her to have a better overview and be more part of the activities, as she in the standing position 

better can look down into the laundry basket, than she could in the sitting position. The same applies in the kitchen, 

where she has been driving around in the standing position and therefore more easily could find, what she needed. The 

standing function has not allowed her to perform the activities without help, as she has impaired function in the upper 

extremity. 

The citizen did not use the standing chair in social situations due to her injury. But she managed to use it at home to 

hug her mother, which she felt a great joy during in standing.  

 

 

 

 

 

 

 

The citizen imagines that she in the future will use the standing function in joint activities in the high school, where she 

usually thinks it is difficult not to be able to get up with the others.  

 

Assistant for citizen 2 

The assistant describes that the citizen has not used the PWSD for everyday activities, but primarily as a training device 

in the school. The reason for this is, that she cannot have the PWSD in her home and therefore it is at the school. Due 

to COVID-19 and dismissal from school, they have not been able to use the PWSD for planned activities like baking in 

the school kitchen with her friends from class. The assistant estimates that the PWSD potentially can be used in sports 

lessons so the citizen can participate a little more in the activities. 

The citizen has used the standing function outside the classroom with a small group of close friends, as she has not 

wanted to stand up in the chair in front of the entire class. The assistant describes that the citizen became more moti-

vated to use the PWSD at school, when she used it together with her friends. The citizen thinks it is great that she can 

drive around and reach things herself and that it is fun to drive around, while she is standing at eye level with others 

while they are “walking” side by side and talking. 

"She thinks it's fun to drive around standing (...) And be at eye level with the rest of us. While we walk 

side by side and talk. She thought that was pretty cool.” 

 

 

"At home when i am standing and hugging. 
It feels so nice, because i am at the same 

height and can look her in the eyes"

(Picture of another citizen then the citation)
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Citizen 9 

The citizen used the standing function after meals to get a better digestion. He has not used the PWSD for everyday 

activities as it does not suit his surroundings. The citizen has experienced a great increase in independence during the 

project in his manual chair, which he does not believe, that he can achieve in the PWSD. The citizen finds that his in-

creased autonomy has rendered some of the functions that the standing wheelchair can offer him. He does not feel that 

he can build up his life around standing in the PWSD, as he cannot physically stand up.  

 

"I'm never going to get up. That's not the function I'm going to build up. I'm going to live in the moment. 

I've spent an incredible amount of time learning to sit in a wheelchair to get to where I am today, so it's 

going to be a big step backwards." 

 

Another reason why he has not used the PWSD is, that he needs help to be transferred from the manual wheelchair to 

the PWSD. Since he wants to be free from being dependent on outside help, he has not used the PWSD very much in 

everyday life. The citizen has not used the standing chair in social assemblies, as it has not been his primary chair. He 

experiences that his social circle has adapted to him sitting in a manual wheelchair, so they always sit down when they 

come to visit. 

Occupational therapist for citizen 5 

The occupational therapist describes that the citizen does not use the standing function for everyday activities, but that 

the chair is primarily used in connection with training. This is due to a low level of function in his arms. He feels more 

comfortable in his old chair, as he does not dare to shop because of the size of the PWSD. In addition, the PWSD cannot 

be in the bathroom and therefore the citizens cannot participate in the morning care, when he is in the PWSD.  

 

IMPORTANT LEARNINGS ABOUT EVERYDAY ACTIVITIES, AUTONOMY AND PARTICIPATION  

Everyday activities (COPM) 

• The citizen's domestic surroundings in relation to the size of the PWSD have a great influence on the citizens' 

ability to carry out everyday activities in standing. 

• Three of the citizens did not use the PWSD for everyday activities.  

o Two of them could not have the PWSD in the home and they could not use it at school and at work 

due to COVID-19. 

o The last one could not use the standing function in the home due to injuries.  

• Two of the citizens experienced an important change in performance and satisfaction with performance of 

their important everyday activities, such as cooking, fetching water in the kitchen, cleaning the home and give 

a hug. 

• A citizen experienced a significant increase in ability to shop and reach things on the top shelves. 
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Autonomy and participation 

• Three out of four of the adult citizens experienced a decrease in autonomy indoors using the PWSD, mainly 

due to the size (length, width, and lowest height) 

• Two of the adults experienced an increase in their ability to perform roles and tasks in the family (e.g.  per-

forming practical tasks in the house and in the garden) 

• Several of the citizens experienced being isolated during the COVID-19 shutdown, which had an impact on 

their ability to participate in social relations and get outside their homes, which affected the score of Auton-

omy and Participation (IPA-D1). 

 

Experience of using the PWSD in everyday life (interview) 

• The PWSD allows younger citizens to participate more and in a new way in everyday activities and play, such 

as cooking, sorting laundry, playing table football and in relation to social interaction with peers at eye level. 

• Younger citizens still need help from others to carry out their everyday activities, but they have an experience 

of becoming more independent and freer to stand up, whenever they want. 

• The adults have primarily used the PWSD to train standing function and to help with digestion.  

• The size of the PWSD restricts adults from carrying out their regular everyday activities like they usually perform 

then in their old wheelchairs. 

• It was difficult for the adult citizens to get used to the size of the PWSD and to use the standing function in 

everyday life, as their surroundings did not fit the PWSD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Before After
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QUALITY OF LIFE  

The citizens Quality of Life has been scored with two different measuring tools aimed at the under-18s (EQ-5D-y) and 

one aimed at adults (EQ-5D-5L). 

QUALITY OF LIFE OF YOUNG PEOPLE (EQ -5D-Y) 

The graph below presents three selected parameters of quality of life out of five possible. A description of the citizens' 

change in relation to mobility has been omitted, as its scoring does not match the target group. Asking how well the 

citizen can walk around. In addition, the personal care parameter is deselected, as we do not expect a change caused 

by the PWSD on this parameter. A higher score of EQ-5D indicates a poorer quality of life. 

Bar Chart 6 - Young People's Quality of Life 

 

Citizens 1 and 2 have not experienced a change in relation to usual activities, pain/discomfort, or anxiety/depression. 

However, citizen 1 had an increase in usual activities after six months of using the chair. 

Citizen 3 had a significant improvement in her usual activities, where she has gone from having many problems doing 

the things, that she usually does, to not having problems with, what she usually does. In terms of worries, citizen 3 had 

also seen an increase from being a little worried or sad to not being it at all. 

 

QUALITY OF LIFE OF ADULTS (EQ-5D-5L) 

The graph below again presents three selected parameters of quality of life out of five possible. A description of citizens' 

changes in terms of mobility and personal care has been omitted for the same reason as previously described. A higher 

score of EQ-5D indicates a poorer quality of life. 
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Bar Chart 7 - Adult Quality of Life 

 

Citizen 7 experienced an increase in normal activities, pain/discomfort, and anxiety/depression.  

Citizen 9 experienced at the midway point of the project an improvement in his pain, but this improvement was gone 

after one year of use. In addition, the citizen experienced a decrease in quality of life compared to usual activities. 

Citizen 4 experienced a decrease in his quality of life compared to usual activities, but an increase in pain/discomfort. 

Citizen 5 experienced a significant increase compared to usual activities but did not experience any changes in the other 

parameters.  

EXPERIENCE OF HEALTH (EQ-VAS) 

Experience of health was assessed through the question, how are you today on a scale of 0-100, where 0 is worst pos-

sible health and 100 is perfect health.  

Bar Chart 8 - Assessment of perceived overall health  

 

0

1

2

3

4

5

Citizen 4 Citizen 5 Citizen 7 Citizen 9 Citizen 4 Citizen 5 Citizen 7 Citizen 9 Citizen 4 Citizen 5 Citizen 7 Citizen 9

Usual Activities Pain/discomfort - Worries

EQ
-5

D
-5

L 
(s

co
re

 1
-5

) 
 

Quality of Life adults (EQ-5D-5L)
Baseline After 6 months after 12 months

Citizen 1 Citizen 2 Citizen 3 Citizen 4 Citizen 5 Citizen 7 Citizen 9

Baseline 75 80 55 80 50 75 35

After 6 months 50 65 60 70 50 75 80

After 1 year 60 98 75 80

0
10
20
30
40
50
60
70
80
90

100

EQ
-V

A
S 

0
-1

0
0

Percieved overall health (EQ-VAS)



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 27 

 

Citizens 2, 3 and 9 experienced an improvement in their perceived health, with citizen 9 scoring a whopping 40 points 

higher at the end, indicating that the three citizens' experience of their own overall health has improved during the 

project. 

Citizen 4 and Citizen 1 experienced a decrease in experience of overall health. Citizen 1 had a great pain in the foot, at 

the time of the questionnaire due to recent surgery of her toes at the last measurement. Citizen 4, as previously de-

scribed, did not use the PWSD during the project period and was very isolated due to COVID-19. Citizens 5 and 7 expe-

rienced no change in their experience of their own overall health.  

INTERVIEW - EXPERIENCE OF THE INFLUENCE OF STANDING CHAIR ON CITIZENS' Q UALITY OF LIFE   

The following is a summary of the citizens' experience of how the use of the PWSD has impacted the citizen's quality of 

life based on semi structured interviews with citizens, parents, physiotherapists, and assistants. 

Parents of citizen 3 

The parents experience that she is very happy to drive around in the PWSD and that she has been very happy to show 

it to others. The citizen describes that she feels less dependent on adults, because she can get up on her own more 

easily. The parents consider that the PWSD has had a positive impact on their daughter's quality of life. 

The therapists agree with the assessment, as the citizen can drive out and take water herself and be more involved in 

cooking. Especially her goal around giving a hug, where it was apparent for the therapists, how it was another hug that 

the citizen could give in standing in the PWSD compared to her sitting in the old chair.  

"It was also clear to see how it was a different hug. It was very, very nice." 

 

 

 

 

 

 

Citizen 1 

The citizen found that the PWSD has given her an increased quality of life and freedom, because she has been given 

the opportunity to get up and stretch her legs and being at eye level with people. In the sitting position, she describes 

feeling small, when she is looking up at the people she's talking to. It has therefore been a great driving force for the 

citizen to use the standing function, as it allows her to be able to stand up, when she feels like it and be on the same 

height with her friends from school. 

 

"The thing about being able to stand up whenever you want. It gives a huge freedom and quality of life 

and it's just nice to be able to stand up and be on the same wavelength with the others" 

 

Before After
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The citizen expects that the PWSD on the long term will help her body feel better and that she will feel better about 

herself, because she will have the opportunity to get up and be in activities in a new and more inclusive way. She also 

expects that the PWSD can help reduce her constant pain, so she easier can be in her own body. 

 

"I'm just overjoyed for it. It's really good.' 

Citizen 9 

He finds that it is nice to get up and feel tall again. However, he experiences, that he is not looking forward to getting 

up and that he would rather experience a small victory in his manual wheelchair than a big victory in the PWSD. In ad-

dition, he has an experience of feeling more disabled, when driving in public with the PWSD due to the joystick and 

headrest.  

 

'There's got to be some psyche and robustness in you, when you're driving out into the world with joy-

stick and headrest, I think - you're seen a bit differently, you're a bit more disabled and you have to be 

ready for that.'  

 

Occupational therapist for citizen 5 

The occupational therapist describes that the citizen has a desire to be as free as possible and that it is only within the 

last few years, that he has started getting out of his apartment. The PWSD has limited this freedom, as he was afraid 

driving into things and knocking them over, when he was out shopping because of the size of the chair. As a result, he 

is more isolated in the PWSD than his old chair. He says that he would be happier in the old wheelchair than he would 

ever be in the PWSD. 

IMPORTANT LEARNINGS ABOUT QUALITY OF LIFE  

 

Quality of Life Questionnaire (EQ-5D-5L/Y) 

• Three out of seven citizens experienced being able to carry out their usual activities with fewer problems.  

• Two citizens had an unchanged view, but two citizens experienced a deterioration in their ability to carry out 

usual activities. 

• Two citizens experienced less worry - while the rest remained unchanged. 

• Two of the adult citizens experienced a reduction in pain and discomfort, while the rest did not experience a 

difference.  

• Three out of seven citizens experienced significant improvements in their perceived health. 

• Two citizens experienced a decrease in their perceived overall health, while the remaining two had an un-

changed view.   

• The standing chair thus seems to have an equally good or better influence on most of the citizens' quality of 

life in relation to normal activities, pain, anxiety/depression, as well as their overall health condition. 
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Interview about experience of quality of life in the standing chair 

• The younger citizens experienced that standing had a positive impact on their quality of life and sense of free-

dom. 

• The younger citizens experience the increase in quality of life by being more independent and more partici-

pating in everyday activities, and that they have been given the opportunity to get to eye level and be on the 

same wavelength as their peers. 

• The younger citizens have been given the opportunity to hug their loved ones in a new and better way, which 

they greatly appreciate.  

• One of the adult citizens feels more disabled in the standing wheelchair than his manual wheelchair due to 

joystick and headrest. However, he feels that it is nice for the body to get up. 

• Another adult citizen experience losing freedom in the PWSD, as it restricts him from getting out of the apart-

ment and driving around the community.  

 

BODY, FUNCTION AND HEALTH 

JOINT MOVEMENT - HIP, KNEE AND ANKLES  

The measurements of joint movement were made by a physiotherapist in the citizen's home with a goniometer. 

JOINT MOVEMENT IN KNEES - FLEXION AND EXTENSION 

Bar chart 9 – knee flexion 

 

Citizens 1, 2 and 7 only measured joint movement at baseline and after 6 months use due to COVID-19 restrictions.  

Citizens 1, 2, 3, 4, 7 and 9 have experienced an improvement in their joint movement in the knee flexion of between 5-

40 degrees. Citizen 2 experienced an improvement of 10 degrees in the left knee. Citizen 7 got an 7-20 degree improve-

ment of passive flexion of the knee, so now there is approximately balance between the right and left sides, where 

before there was about 10 degree difference in joint movement between the two sides. Citizen 5 experienced no 

change.  
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Bar chart 10 - Knee extension 

 

Citizens 1,2, 7 and 9 have not experienced a change in knee extension.  

Citizen 3 experienced a slight improvement in the extension of the left knee from start to finish. The citizen's left knee 

was very contracted at the beginning of the project, but it seems that midway through the project the citizen had 

achieved an even greater movement in the knee, but this improvement was reduced at the last measurement. 

Citizen 4 experienced a significant improvement in the extension of both knees even though he did not used the stand-

ing function. Citizen 5 achieved a slight improvement in the left knee and a slight deterioration in the right knee, which 

has resulted in a more equal distribution of joint movement between the right and left sides. 

JOINT MOVEMENT IN THE HIP 

Bar chart 11 - Hip extension 

 

Citizens 3, 4, 7 and 9 have experienced an improvement in their joint movement of between 5-20 degrees. Which means 

that they can get closer to the normal position of the hip, which is zero degrees.  
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At the third measurement of citizen 1, it was not possible to measure hip extension due to a small massage table in a 

tent outside the school to reduce the risk of infection with COVID-19. 

Citizen 5 experienced an improvement in hip extension of 20 degrees in the left hip, but not the right, where there was 

a slight reduction in movement. However, the citizen has achieved the same movement between the right and left side 

of the hip in extension. Citizen 2 experienced no change in her hip extension, as she could already get her hip to zero 

degrees. 

Bar chart 12 - Hip flexion 

 

Citizens 1 and 2 experienced no change in hip flexion. Citizens 3 and 7 saw an improvement of between 5-26 degrees 

increased mobility. Citizens 9 and 4 experienced a reduction in hip flexion. 

Citizen 5 saw an improvement of 22 degrees in right hip flexion, but his joint mobility decreased by 13 degrees in the 

left hip. Again, we see a more even distribution of movement between the right and the left by this citizen. 

 

JOINT MOVEMENT IN THE ANKLE  

Bar chart 13 - Dorsal flexion ankle 
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Citizens 1, 2, 4 and 7 experienced no change in dorsal flexion. Citizen 3 experienced a significant improvement in dorsal 

flexion of about 20 degrees.  

Citizen 9 had a drop foot at the beginning, which means that it in passive always was in plantar flexion. The bar chart 

shows that the citizen experienced a large improvement of 11-15 degrees in the movement after 2-3 months of use of 

the standing function, where he used it most frequently. The improvement caused the citizen to be able to get the ankle 

approximately to neutral position and thus no longer had a drop foot. However, this improvement disappeared when 

the citizen used the standing function less towards the third measurement after six months of use. The fourth measure-

ment was not performed on this citizen due to COVID-19.  

Citizen 5 experienced a sharp reduction in joint mobility in the dorsal flexion in the right ankle, where the left is un-

changed. The reason for this is unknown. However, the physiotherapist reports that at the final measurement the citizen 

is heavily inward rotated on his right ankle due to spasms, which made the measurement difficult. 

 

Bar chart 14 - Plantar flexion ankle 

 

Citizens 1, 2 and 5 experienced no change in joint movement in the ankle in plantar flexion. Citizens 3 and 4 saw a 

significant improvement of 11-26 degrees. Citizen 9 saw a slight improvement in the right ankle, but unchanged in the 

left.  

Citizen 7 saw an improvement of 5-8 degrees increased mobility.  
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CONSTIPATION-RELATED QUALITY OF LIFE (PAC -QOL) 

PAC-QOL is a measuring tool for assessing how constipation affects citizens' everyday lives and quality of life over the 

last 14 days. The questions are scored on a scale of 0-5. A higher score indicates a negative effect on the quality of life 

of the citizen. The questionnaire below presents the overall score of citizens, where a change of more than 0.5 points is 

considered an important change for the citizens (Khoury et al., 2006). 

Bar chart 15 - Total score constipation-related quality of life 

 

Citizens 1, 5 and 9 have all experienced a measurably important positive change in their constipation-related quality of 

life after six months to a year of using the PWSD. This suggests that citizens have experienced an improvement in gas-

trointestinal function during the testing of the PWSD and that it had a positive impact on their quality of life. Citizen 4 

saw a change of 0.4 points, which is not enough to classify this as an important change for the citizen.  

WORRIES & CONCERNS, PHYSICAL AND PSYCHOSOCIAL DISCOMFORT 

PAC-QOL is further divided into four subscales dealing with physical and psychosocial discomfort, satisfaction with treat-

ment, as well as concerns and worries. The following bar chart presents citizens' results on physical and psychosocial 

discomfort, as well as concerns and worries. Satisfaction with treatment is not included, as the PWSD is not intended to 

have an impact on this category. The overall table of scores in the categories is given in Appendix 5. 

Bar chart 16 - The change in worries/concerns, as well as physical and psychosocial discomfort. 
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Citizens 1, 5 and 9 have experienced a significant improvement in relation to worries and concerns, as well as physical 

and psychosocial discomfort. Change in score from 0.5-2.0 points change in categories. So, it suggests that citizens ex-

perience fewer worries and concerns, and that they have less physical and psychosocial discomfort caused by constipa-

tion in everyday life, which in turn suggests that their constipation has improved. 

Citizen 4 has primarily experienced an improvement in worries and psychosocial discomfort, even though assessment 

of physical discomfort remains unchanged. In other words, it suggests that the citizen's perception of the problem rather 

than the problem itself that has been improved during the period.    

SPASMS(PSFS) 

Citizens' spasms have been assessed using modified Penn Spasm Frequency Scale, which assesses the frequency and 

severity of citizens' spasms. 

Table 6 – Spasm frequency categories 

0 No spasms 

1 Spasms occur only by stimulation 

2 Rare spontaneous spasms occur <1/h (less than 1 per hour) 

3 Spontaneous spasms occur >1/h (over 1 per hour) 

4 Spontaneous spasms occur >10/h (over 10 per hour) 

 

Bar Chart 17 - Spasm Frequency 

 

Citizen 2 did not have spasms at the start of the project, and this did not change along the way. 

Five out of seven citizens had rare spontaneous spasms or spasms at the start of the project, which only arose from 

stimulation. Citizens 4, 5 and 9 experienced no change in the frequency of the spasms during the project. Citizen 7 

experienced a significant improvement in spasms from spontaneous spasms over one per hour to having spasms only 

by stimulation. The citizen began new medical treatment for spasms during the project. 

Citizen 1 first experienced an improvement in her spasms after six months of use of the PWSD, where she had a period 

without injuries, where she could use the standing function. After a year of use, the spasms had worsened, but at that 

time the citizen's legs had been plastered for about six months without her being able to have weightbearing on the 

leg. This can have caused the worsening of the spasms. 
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Spasm severity 

Five out of seven citizens had mild spasms at the start of the project (Score=1). This did not change along the way. 

However, there may be a floor effect of the questionnaire, as citizens have the lowest score from the start and the 

questionnaire has therefore not been able to be used to identify an improvement of spasm severity. 

Citizen 7 experienced having moderate spasms (score=2) in the beginning to having severe spasms (Score=3). 

EXPERIENCE OF THE EFFECT OF THE STANDING CHAIR ON HEALTH - INTERVIEW 

The following is a summary of the citizens' experience of how the use of the PWSD impacted the citizen's health from 

semi-structured interviews with citizens, parents, physiotherapists, and assistants. 

Parents of citizen 3 

The parents did not experience changes in their daughter's health in everyday life, but they experienced that the stiff-

ness in her legs has decreased and that she could drive longer without getting tired.  

The therapists describes that the citizen was already having contractures in the knees at the beginning of the project, 

which made it difficult for her to get up and be stretched, because of faster exhaustion. The citizen was operated for 

contractures in the knees in December 2020. The rehabilitation after surgery required her to get up very often, other-

wise there would be relapses. So, the therapists assess that by continuing to use the PWSD, the citizen will have a tool 

that will make a difference to her in the long term to prevent future contractures. 

Citizen 1 

The citizen experienced that her body was much better in terms of more joint movement in the legs and better gastro-

intestinal function. She could feel that her legs weren't as tense, and they were easier to work with, when she'd been 

up twice for half an hour. She felt better in her body after standing regarding pain and discomfort.  In addition, she 

experienced having an easier time breathing and that she had less pain in her back.  

The citizen experienced that the lying position in the PWSD could give her some pain relief but standing works better. 

Due to the excessive pains, she feels after the operation, she often needs help for readjustments and transfers, which 

she will not need it in the same extent, when she independently can stand up again in the PWSD.  

Citizen 9 

The citizen experienced a much better digestion. In addition, he experienced improvements in joint movement in his 

hip, as well as improvement of his drop foot. He finds that he breathes better in the standing position. However, in 

terms of spasms and digestion, he has experienced that he can get similar effects from driving long trips in his manual 

wheelchair.  

Occupational therapist for citizen 5 

The citizen has not been able to use the training bike due to the footrest of the PWSD. He therefore feels that he is 

becoming stiffer and more spastic in his legs and he has more difficulty in getting his legs apart by using the PWSD, as 

his primary chair in everyday life. 
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IMPORTANT LEARNINGS ABOUT BODY, FUNCTION AND HEALTH  

Joint movement 

• The youngest citizen (citizen 3), who used the standing function the most, experienced significant improvement 

in her joint mobility in hip flexion, hip extension, knee flexion, as well as ankle dorsal and plantar flexion. In 

addition, the citizen experienced a slight improvement in the movement of the left knee in the extension, 

where she had contractures at baseline.  

• Six out of seven citizens experienced improvement in their knee flexion of 5-40 degrees 

• Most citizens experienced no changes in knee extension. 

• Four out of seven citizens received an increased hip extension of 5-20 degrees, so they got closer to the neutral 

position of the hip. 

• In hip flexion the results were more varied. Two experienced no change, two had less movement and two had 

increased mobility, while the last one had more increased alignment between the right and left sides. 

• Four out of seven citizens experienced no change in dorsal flexion in the ankle. The youngest citizen experi-

enced significant improvement. One of the adult citizens significantly reduced his drop foot after six months of 

use, so that the ankle could reach the neutral position. The gain was lost after one year of use.  

• Four out of seven citizens experienced a slight to markedly improvement in plantar flexion in the ankle. Three 

citizens experienced no change.  

• There seems to be a link between the increased joint mobility and how frequently they have used the standing 

function, so more frequent use of the standing function results in increased joint mobility in the hip, knees, 

and ankles. Most pronounced in hip extension, knee flexion and dorsal/plantar flexion in the ankle 

constipation 

• Three out of four citizens, who had constipation related problems at startup (citizens 1, 5  and 9) experienced 

an important overall  positive change in their constipation-related quality of life. 

• Citizens experienced having fewer worries and concerns from their constipation in everyday life, as well as 

having less physical and psychosocial discomfort. 

• The results suggest that the citizen has experienced an improvement in their gastrointestinal function during 

the period and that it has had a positive impact on their quality of life. 

Spasms 

• At start-up, citizens generally had mild spasms, which arose from stimulation or spontaneously one per hour. 

• Two citizens experienced a slight increase at the last measurement after a year of use in relation to spasm 

frequency. The increase in spasticity of one citizen is due to plastering after surgery in the foot that was not 

related to the project. 

• In general, citizens did not experience a positive effect of their spasm severity or frequency by using the stand-

ing function. 
 

Experience of the impact of the standing chair on health.  

• Three of the citizens experienced improvements in their stiffness in the legs, when using the standing function.  
• Two of the citizens experienced that it had a positive effect on their breathing and their gastrointestinal func-

tion. 
• One of the citizens finds that she feels better in the body and that she experiences less pain in her back, among 

other things, when she uses the standing function. 
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• A citizen experiences being able to have the same effect as the standing function by driving a long ride in his 

manual wheelchair.  
• The last citizen experiences a worsening of stiffness and spasms in his legs, as he cannot use ordinary seating 

bike in the standing wheelchair, because the PWSD footrest is in the way.  

 

 

 

 

 

 

 

 

 

SATISFACTION WITH TECHNOLOGY AND ASSESSMENT OF NEEDS  

The following section describes citizens' assessment of how the wheelchair meets their needs and how satisfied they 

are with the standing chair compared to their old wheelchair. 

FUNCTIONAL MOBILITY ASSESSMENT (FMA)  

The FMA assesses a citizen's satisfaction in carrying out ordinary mobility-related activities of daily living. It is scored on 

a scale of 1 (completely disagree) to 6 (completely agree). The change in scores shows whether citizens experience 

greater satisfaction in performing mobility-related everyday activities in the PWSD versus their old wheelchair. The fol-

lowing presents six selected questions out of ten possible. The overall table of citizens' scores is given in Appendix 6. 

FMA - YOUNG PEOPLE 

Bar chart 18 - Functional mobility assessment (selected categories) 
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All younger citizens assess that the PWSD makes it easier for them to carry out their daily routines, and that the PWSD 

fulfills their health needs to a greater extent.  Citizens consider that the PWSD is just as comfortable or more comfortable 

than their previous wheelchair. 

Two of the citizens estimate that the PWSD provides them with new opportunities to work at different surface heights. 

The same two citizens consider that the PWSD to a greater extent meets their needs of getting around indoors and 

outdoors. The last citizen (citizen 2) asses that the PWSD is worse in terms of working at different surface heights and 

to get around inside and outside. 

FMA - ADULTS 

Bar chart 19 - Functional mobility assessment (selected categories) 

 

Citizen 4 found that the PWSD on all parameters, except getting around outside, met his needs to a lower degree than 

his previous manual wheelchair. 

Citizen 5 assessed that the PWSD gave him new opportunities to perform daily routines, work at different surface 

heights and get around outside, in addition, it met his needs in terms of health and comfort to a greater extent. How-

ever, he believes the PWSD makes it harder for him to get around inside. 

Citizen 7 found that the PWSD made it harder for her to perform daily routines, to work at different surface heights and 

to get around inside and outside. The citizen believes that the PWSD meets her health needs to a greater extent, but 

that it is more uncomfortable.  

Citizen 9 finds that the PWSD on all parameters is better than his previous wheelchair.  
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SATISFACTION WITH THE AID (QUEST 2.0)  

QUEST 2.0 measures the user's satisfaction with the features of the new mobility aid compared to their previous mobility 

aid. Each item is scored on a 5 point satisfaction scale, where a score of "1" is defined as "very dissatisfied" and "5" as 

being "very satisfied" 

QUEST 2.0 - THE YOUNG 

Bar chart 20 - Young people's satisfaction with the standing wheelchair compared to their previous wheelchair  

 

Citizen 2 was generally more satisfied with his previous wheelchair compared to the PWSD. The citizen was particularly 

dissatisfied with the dimensions, ease of use, comfort, and effectiveness of the PWSD. 

Citizens 1 and 3 were generally just as satisfied or more satisfied with the PWSD. They were more satisfied with the 

comfort, weight, and effectiveness of the PWSD. Citizen 1 was dissatisfied with the dimensions of the PWSD. Citizen 3 

was more dissatisfied with the ease of use and durability of the standing chair. 

Bar chart 21 - Adult satisfaction with the standing wheelchair compared to their previous wheelchair 
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All the adult citizens were more dissatisfied with the size of the PWSD compared to their previous wheelchair. 

Citizen 4 was generally more dissatisfied or just as satisfied with the PWSD. Citizen 5 was equally satisfied with the 

standing PWSD; however, he was more satisfied with the comfort of the PWSD. 

Citizen 7 was more satisfied with the PWSD in terms of weight, adjustment, and usability, but much more dissatisfied 

with comfort and efficiency. Citizen 9 was more satisfied with the PWSD in terms of the possibility of adjustment and 

more dissatisfied with the efficiency and weight of the PWSD. 

EXPERIENCE OF THE CHAIR'S OPTIONS AND BARRIERS FROM INTERVIEW  

The following is a summary of citizens' experience of opportunities and barriers using the PWSD based on semi-struc-

tured interviews with citizens, parents, physiotherapists, and assistants. 

BARRIERS  

Dimensions of the PWSD (height, width, and length) 

• The size of the standing wheelchair (position of drive wheels, length backwards) makes it difficult to maneuver 

around within many of the citizens homes. For the youngest citizens, it takes a lot of concentration and mental 

energy to do this. 

• Citizen 1 finds that she must concentrate more, when she is standing and driving, because the PWSD is long at 

the back and therefore she must pay extra attention, so she does not run anyone down, because she cannot 

look backwards, when she is standing.  

• Citizen 2 experienced feeling big in the PWSD and that she took up a lot of space. The size of the PWSD limited 

her in driving around the whole school.   

• Citizen 9 experienced being more inhibited in the PWSD primarily because of his surroundings, which were 

designed for him to be seated in his manual wheelchair. 

• Citizen 7 found that the PWSD is too high in the lowest height, so she is restricted in the kitchen, where she 

cannot empty the dishwasher, reach into the lower drawers of the kitchen, or get under the dining table when 

she must eat. 

Help with transfers 

• For the youngest citizen, it costs energy to use the PWSD, as it requires transfers from her normal wheelchair 

to use the standing function in the PWSD, as the PWSD did not become her primary wheelchair within the 

project, due to its size and their home environment.  

• Citizen 9 finds that the main disadvantage of the PWSD is, that he cannot get into it himself, as the wheels of 

the PWSD are quite wide, which means that he cannot get close enough to transfer himself and thus need help 

with this.   

• Citizen 7 must be lifted from one wheelchair to the PWSD, every time she must get up. This limits her as she 

relies on help with the transfers from her husband or healthcare staff. 

Features and design of the standing wheelchair 

• The knee brace can be difficult to remove without help. 

• One of the citizens experienced trouble when starting the PWSD, if she touches the joystick, before it's ready, 

then it goes into a menu you then must get out of again, before the PWSD can run. 

• Citizen 5 finds himself hampered by the H-belt, which he must wear in standing, but cannot take off in sitting, 

which limits his freedom of movement and the performance of everyday activities. 
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• Citizens 5 and 7 cannot use a seated bike, while sitting in the PWSD because of the footrests inability to be 

moved. Citizen 5 feels stiffer and more spastic in his legs when he can't ride a bike. 

 

Comfort and pressure ulcers 

• Citizen 5 has experienced that the knee brace has tightened his knees and given him precursor to pressure 

ulcers (could be dealt with extra adjustments of the chair). 

• Staff would also have to pay extra attention to the feet of citizen 5, as he due to spasms could be standing on 

the edge of the footplate and rear, which would risk pressure ulcers on the heel.  

• Citizen 7 felt that the PWSD did not support her back to the extent she needed. She used to have a harness 

back in her old chair, but it was not possible in the PWSD. 

 

Safety and security 

• Risk of getting your fingers caught for example if you must drive to a table, where the armrests and fingers 

are not at the right height. 

• The parents of citizen 3 experience insecurity outside, as citizens still drives off curbs. 

• Citizen 3 was initially afraid to run people's feet over with the PWSD. She's more comfortable driving now.  

• Important to be strapped into the chair while driving and standing at feet, hip, and knees, as well as to be 

strapped to the chest as needed, otherwise there is a risk that the citizen may fall out of the chair or lose bal-

ance in standing. 

BENEFITS 

Standing chair vs. ordinary standing aids 

• When the youngest citizen (citizen 3) sits in the PWSD, then it is easier for the parents to get her to a standing 

position, because they save transfers, and she saves energy. The same applies at school.  

• The PWSD provides citizens 3 with more and better support and it is less difficult to use than her previous 

standing aid. 

• Citizens 1, 2 and 3 experienced that they could be more active in the process of getting to standing than in the 

past, as they now can control how far they need to get up and when they need to get down and rest, giving an 

experience of freedom and independence. 

• Citizen 1 thinks it is nicer to get up in the PWSD than in ordinary standing frames, because she can decide the 

pace and height herself and is not straightened out immediately. 

• The assistant for Citizen 2 thinks it is much easier to get her up in a standing position compared to previous 

standing aids. 

• The assistant relieves her back and avoids transfers by using the PWSD as the citizen can handle the transfer 

herself. 

 

Health and functional level 

• Citizen 5 experienced gaining muscle power in his back and legs by being able stand more, and that his stomach 

worked better after he got the chair and were stretched out. 

• Citizen 7 experienced fewer tensions in her diaphragm. 

• Citizen 7 experienced that she quickly increased her ability to stand up for longer periods of time without losing 

air and had an experience of getting more air in her lungs 
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Everyday activities 

• Citizen 5 believes that, if he was only at home, the PWSD were better than his normal electric wheelchair.  

• Citizen 5 finds it easier to cook and serve after he got the PWSD 

 

Social activities 

• Younger citizens are motivated to use the standing function in social situations and in environments that sup-

port them in using the standing function, for example in school. 

 

IMPORTANT LEARNING ABOUT STANDING CHAIR IN TERMS OF SATISFACTION, OPPORTUNITIES AND 

LIMITATIONS 

 

Young people 

• The three younger citizens experienced that the PWSD was better in terms of their daily routines and that it 

met their health needs to a greater extent. 

• Two of the younger citizens assessed that the PWSD gave them a better opportunity to work at different sur-

face heights and increased their mobility inside and outside 

o The last citizen (citizen 2) experienced that the PWSD was worse on theses parameters. 

• Two of the citizens were more satisfied with the PWSD in terms of comfort, weight, and efficiency 

• Two of them were dissatisfied with the size and usability of the PWSD.  

• The size of the PWSD (position of drive wheels, length backwards) makes it difficult to maneuver around, which 

requires a lot of concentration and mental energy for citizens. 

• The PWSD works better for younger citizens than ordinary standing aids, as it is easier to get up, they can be 

more active in the process, they save transfers, and it feels nicer to get up.  

• Younger citizens are motivated to use the standing function in social situations and in environments that sup-

port them in using the standing function, for example in school. 

 

The adults 

• All the adults were dissatisfied with the PWSD in terms of its size.  

• Three of the citizens were dissatisfied with the chair in terms of efficiency. 

• Three of the citizens were satisfied with the ease of adjustment of the chair. 

• Three of the citizens were equally satisfied with the PWSD in terms of comfort, safety, usability, and durabil-

ity.  

• Three of the citizens consider that the PWSD met their health needs to a greater extent. 

• Three of the citizens consider that the PWSD is harder to maneuver around inside and two of them consider 

that it is worse in terms of working at different surface heights and performing daily routines. 

• Two of the citizens consider that the PWSD is better when working at different surface heights, to perform 

daily routines, and that it is more comfortable. 
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• The adults experienced that the dimensions of the standing chair in terms of size, height, footrest and need 

for braces limited them in carrying out their daily everyday activities, such as emptying the dishwasher, get-

ting around the bathroom, and cycling on a seated bike. 

• A citizen experienced getting better opportunity cook and serve by using the standing function. 

• Two of the citizens experienced problems in terms of the comfort of the chair, in terms of not getting enough 

support in the back and the risk of pressure ulcers on the knees and heel. The pressure ulcer problem could 

be dealt with by adjusting the chair.  

• The adults experienced improvement in their health in terms of improved breathing, gastrointestinal function 

and a citizen experienced increased strength in the legs and back by getting to standing position more often. 

• Two of the adult citizens experienced that the need for help with transfers was a major barrier to use the 

PWSD in everyday life. 

 

ECONOMIC IMPACT ASSESSMENT 

PERSONAL AND PRACTICAL HELP AT HOME  

The following information on benefits received has been deducted from the citizens' care record in their citizen jour-

nal (CURA) 

Bar chart 22 - Benefits received in CURA (MSO) 

 

There were only four citizens with benefits registered in the citizen journal in the Magistrate of Health and Care. Based 

on this data, we can see that citizen 9 has gone from receiving 26.6 hours of help per week to receiving about 16 hours 
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of help per week, the biggest decrease in terms of mobility assistance. The citizen has become significantly more self-

reliant during the project; however, this is not due to the PWSD. There is a reduction of about five hours of nursing 

assistance per week. This decrease is due to fewer pressure ulcers.  

Citizen 2 has gone from receiving about 1.75 hours of help per week to not receiving help at all. However, this change 

also has nothing to do with the use of the PWSD, as the citizen has not used it continuously and has not used it at home. 

The help received by the remaining citizens remained unchanged.  

AIDS (WHEELCHAIRS AND STANDING SUPPORT AIDS)  

WHEELCHAIRS 

The prices of citizens' old wheelchairs are deducted from information in the citizens' care journal in CURA, as well as 

the price paid for the Permobil PWSD.  

Table 6 - Price comparison of standing chair vs. old wheelchair  

 Old wheelchair (DKK) PWSD (DKK) Difference in price (DKK) 

Citizen 1 49,615.00 96,109.50 46,494.50 

Citizen 2 66,996.40 87,710.00 20,713.60 

Citizen 3 80,252.00 102,212.78 21,960.78 

Citizen 9 65,987.80 92,687.00 26,699.20 

In the project, the average PWSD cost DKK 94,679.8 in the remaining citizens after a year of testing. By comparison, 

their old wheelchairs cost an average of DKK 65,712.8. This means that in cases where the PWSD can become the citi-

zen's primary and only wheelchair, this costs on average DKK 28,967 more to provide for the municipality than a wheel-

chair without a standing function.  

In the project, this is certainly the case for Citizen 1, who has expressed an explicit desire to change the primary chair 

to the PWSD. In the long term, this could also become relevant for citizen 3, when the citizen becomes more accustomed 

to the PWSD size.  

For citizens 9 and citizen 2, they are unlikely to replace their old wheelchair with the PWSD, as they do not use it at 

home for everyday activities because their current wheelchair better matches their everyday needs.  

STANDING AIDS 

The prices of citizens' standing aids are drawn from information in the citizens' care journal in CURA.  

Table 7 – Price comparisons standing aids before and after 

citizen Standing aids before Standing aids after Difference in price 

Citizen 3 47.771,00 kr. 0,00 kr. -47.771,00 kr. 

Citizen 2 26.997,86 kr. 0,00 kr. -26.997,86 kr. 

In the project, two of the youngest citizens had granted standing aids to the home or school. At the end of the project, 

citizens’ 3 parents considered that the PWSD could replace the citizen's activity chair/work chair (Wombat 2), as well as 

her standing frame (Rabbit Active Up 2). They have therefore returned these to Aarhus Municipality.  



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 45 

 

At the start of the project, Citizen 2 had granted a standing aid (Evolve Medium – Easy Stand) to the school, if the citizen 

would continue to use the PWSD in the school, she would no longer need the former standing support aid in the school. 

I.e., Aarhus Municipality potentially saves up to approx. DKK 75,000 on standing aids by citizens having the PWSD at 

home/at the school.   

BENEFITS RECEIVED FROM THE MAGISTRATE FOR SOCIAL CONDITIONS AND EMPLOYMENT  (MSB) 

The following information on benefits received is drawn from “KMD children and adults” and “FACIT” in the Magis-

trate for Social Conditions and Employment (MSB) 

YOUTH SERVICES MSB 

Bar chart 24 - Young people's received benefits in relation to accompanying and loss of earnings 

 

Citizen 1 shows a marked decrease in the reimbursement of lost earnings to the citizen's parents. This is because the 

citizen turned 18 during the project and thus transitioned to the adult area, where the parents do not receive compen-

sation for lost earnings. The reduction in companion costs for all three citizens is due to the fact, that companions costs 

are a flat rate that has been reduced for everyone in MSB in 2020 compared to 2019. The number of companion hours 

is not regulated by the citizen, as everyone is granted the maximum number of hours.  

At Citizen 2, there has been a reduction in compensation for lost earnings, as parents have been paid fewer hours to 

help the citizen in 2020 compared to 2021. Since the citizen cannot use the PWSD in the home, this reduction cannot 

be due to the PWSD.  

In citizen 3 there has also been a reduction in compensation for earnings, however, they have allocated the same num-

ber of hours per week to help of 9.3 t/week both in 2019 and 2020. In other words, they receive less money for the 

same help, so the PWSD has not changed the need for help with the citizen during the duration of the project.  

 

 

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Average monthly expenses (MSB)

Lost earnings

Companion costs

Average monthly expenses (MSB)

Lost earnings

Companion costs

Average monthly expenses (MSB)

Lost earnings

Companion costs

C
it

iz
e

n
 1

C
it

iz
e

n
 2

C
it

iz
e

n
 3

DKK pr. month

Baseline 6 months



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 46 

 

ADULT SERVICES MSB 

Bar chart 24 - Adult benefits received in relation to accompanying, BPA and consequential costs 

 

In adults, the same decrease in companion costs is seen, which is not due to fewer companion hours. There is also an 

increase in expenditure on the citizen 4 citizen-led personal assistance (§96 – 24 hour personal assistance). However, 

the number of hours allocated for assistance remains unchanged (175 hours per month). There has therefore been no 

reduction in the costs for MSB because of the citizen's use of the PWSD.  
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It is estimated that only two of the citizens can obtain the PWSD as their primary chair, as the others still need their 

manual wheelchair to make everyday life cohesive.  With the youngest citizen, the use of the PWSD in everyday life has 

resulted in her no longer needing her previously granted standing aids. 

No measurable changes were recorded in citizens' need for personal or practical help at home or in relation to services 
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young people primary received help from their parents. However, it is considered that the need for personal and prac-

tical help at home could potentially be postponed in the long term through the increased participation achieved in 

everyday activities. 

The PWSD is very large in most citizens' homes, so there is a risk that the PWSD will eventually require a change of 

housing in relation to door frames, as well as adaptation of ramps and cars due to the size and weight of the chair. 

The remaining adult in the project experienced fewer hospitalizations due to constipation during the testing than in the 

past. The remaining adult citizen also experienced a reduction in pressure ulcers equivalent to about five nursing hours 

per week for the treatment of pressure ulcers.  

The use of unpaid physiotherapy could not be assessed due to the COVID-19 Lockdowns in the spring 2020. 
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Table 8 - Assumptions and Economics for Potential Business Case 

Assumptions economy 

Purchase of eight Permobil F5 Corpus VS 
Approx. DKK 89,931 per PWSD without VAT, but with 

30% discount from supplier. 

Replace old wheelchair. 

 

Saving DKK 65,712.8 per electric wheelchair 

 

Co-financing costs for constipation admissions may be re-

duced by one hospitalization per year for adults 
DKK 16,000 per hospitalization 

Reduction in pressure ulcers of about one pressure 

wound ´for one adult citizen 

Reduction on five hours of nursing a week 

Hourly Wage Nurse according to municipality of Aarhus 

rates 2021 = DKK 405. 

The cost of standing aids is reduced for one of the chil-

dren 

Saving on a standing stand =28,000 DKK 

Saving a work chair/activity chair=20,000 DKK 

 

The PWSD have a relatively low additional cost of approx. DKK 30,000 for the citizens, who can replace their old 

wheelchair with the PWSD. Which is a relatively low investment in terms of the fact, that PWSD has a positive effect 

on the health of the citizen, the opportunity to be more involved in everyday activities, experience of quality of life, as 

well as potential savings on standing aids for the children and less cost of pressure ulcers and admissions for the 

adults. The project's Business Case can be found in Appendix 9. 

 

DISCUSSION 

The results from the project indicate that it is the youngest target group, which has succeeded best in using the PWSD 

in everyday life, and that they have experienced the largest effect in terms of joint movement, the execution of everyday 

activities, as well as an experience of increased quality of life. The project's youngest citizen managed to stand up 202 

times during the project for an average of 19 min. per day, where for 21 days out of 318 possible she stood up for more 

than 30 min. during a day, which is the amount of standing time recommended to experience the effect of the standing 

position (Paleg et al., 2013; Paleg, 2015). 

JOINT MOVEMENT 

The youngest citizen experienced a significant improvement in her joint movement in hip flexion and extension, knee 

flexion, as well as ankle dorsal and plantar flexion. In addition, the citizen experienced a slight improvement in the 

movement of the left knee in extension, where she had beginning contractures at baseline. This is extremely positive 

result, as children with Cerebral Palsy will generally experience a reduction in knee extension and ankle dorsal flexion 

from the age of 2 to 14 years old, where the largest decrease in knee exposure is seen in children from the age of seven 

onwards (Nordmark et al., 2009). The largest decrease in dorsal flexion is seen in children of 2-7 years old with a down-

ward trend from 7 years onwards (Nordmark et al., 2009). The citizen experienced an improvement of 20 degrees in 

ankle dorsal flexion, where an 8 degree change is seen as the slightest  measurable  change in joint movement in dorsal 



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 48 

 

flexion (Kim et al., 2018). The citizen has therefore experienced a significant positive improvement in her dorsal flexion, 

which counteracts the natural development mod reduction in joint movement in the ankle, which she would otherwise 

have experienced.   

EVERYDAY ACTIVITIES  

Two of the citizens in the project, a child and an adult, experienced significant improvement in their performance and 

satisfaction with the execution of their everyday activities scored with the Canadian Occupational Performance Measure 

(COPM).  Both citizens belonged to the part of the citizens, who used the standing function most during the project. 

This is well in line with findings from a new case study from 2020, where nine boys with Duchenne muscular dystrophy 

have been followed for two years using a PWSD (Young, 2020). In the case study, they found that the three boys, who 

used the standing function the most, experienced improvement in their performance and satisfaction with the perfor-

mance of their important everyday activities (importance 8-10) scored with COPM (Young, 2020). The group of boys 

with high use of the standing function primarily used the PWSD at home for toilet visits, watching  iPad, cooking, talking 

to others at eye level and reaching things. Their primary motivation for using the standing function was to stretch, need 

to stand up to be able to perform the task, and that they had an easier time performing the task in standing  (Young, 

2020). 

QUALITY OF LIFE AND SOCIAL ACTIVITY  

In the project, the delivery of a PWSD had an equally good or better impact on most of the citizens' quality of life in 

relation to usual activities, pain, anxiety/depression, as well as their perceived health condition. The younger citizens 

experienced that they were more independent and involved in everyday activities, as well as being given the opportunity 

to get up to eye level and be on the same wavelength with peers in social situations. In the case study about the boys 

with Duchenne muscular dystrophy,  those who used the PWSD said that they felt less invisible, when standing up and 

that they experienced that people talked more to them when they stood  up (Young, 2020). In a qualitative study by 

Kenyon et al. 2021, they interviewed eight children between the ages of 6-18, their parents and therapists (Kenyon et 

al., 2021). In the study, participants reported that the PWSD helped the children see themselves, as some who were 

able to do something, which increased their self-esteem, made them more confident and they  gained the experience 

of having more authority in the standing  position (Kenyon et al., 2021). The parents experienced that the children  got  

up and were able to talk to people face-to-face, and that it helped  reduce  the prejudices and stigmas that children 

experienced  sitting in their electric wheelchair (Kenyon et al., 2021). 

Two qualitative studies have shown that children and adolescents in PWSD greatly appreciate being able to stand and 

be more involved and participate in certain and meaningful activities, such as standing up in the church, when everyone 

else does (Kenyon et al., 2021; Vorster et al., 2019). This was also important for the younger citizens in this project, who 

in the interviews described the importance of standing up in joint meetings in school when everyone else stood up. In 

a systematic literature study from 2013, they found that the use of a standing frame can improve  children's  interaction 

with peers and facilitate increased social interaction (Paleg et al., 2013), which also seems to apply to younger citizens  

in this project when using their PWSD with peers. 

Another advantage of the children being able to stand on their own is, that it allows children to move from sitting to 

standing without having to be transferred to a standing frame, which the citizens of this project greatly appreciated. 

Two other qualitative studies found that children, who experienced standing in  both  ordinary standing frames and 

PWSD described that they experienced an extra freedom of choice, when standing in the PWSD (Kenyon et al., 2021; 

Nordström et al., 2014). In one qualitative study, parents reported that the reduction in need for a standing frame 

helped relieve them as they experienced that it became increasingly difficult for them to transfer the children from 

wheelchair to standing frame as they grew, which made the children stand less in a standing frame the older they got  

(Kenyon et al., 2021). 
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MOTIVATION, HABITS, OPPORTUNITIES AND BARRIERS  

In the project, we identified what citizens perceived as motivating and as a barrier to using the standing function in 

everyday life. The citizens who used the stand function the least all had surroundings that did not fit the PWSD. Either 

the PWSD could not physically get around the home or it restricted citizens' ability to carry out their regular everyday 

activities. This barrier has also been identified in a new qualitative study as something that inhibits the use of the PWSD 

(Kenyon et al., 2021). 

The citizens, who used the PWSD the most, in our project, had supportive surroundings with room for the PWSD, as 

well as a strong motivation to use the standing function to become more independent in everyday activities. Similar 

findings have been made in the group of boys with Duchenne muscular dystrophy, where the three, who used the PWSD 

the most, were characterized by having physical and social engagement, as well as a desire for more autonomy in eve-

ryday life (Young, 2020). A positive factor for the use of the standing function in this group was also a positive attitude 

towards the PWSD, as well as supportive surroundings, where there was room for the PWSD (Young, 2020a). 

Another important factor that affected the use of standing function was the habits of citizens, perception of themselves, 

time spent in a wheelchair, timing of delivery of the PWSD, and whether they were in a manual or electric wheelchair 

before the PWSD. 

The therapists in the project found that citizens generally found it difficult to get used to the fact that they were differ-

ent, than what they used to be, when they switched from manual to electric wheelchair. One of the citizens stated in 

the project that "when you drive out into the world with joystick and headrest, then I think you are seen a little different 

way, then you are a little more disabled". The same citizen also describes that he does not feel that he can build up his 

life after being in the PWSD, as he cannot stand up. These two quotes show, that the citizen perceives himself as less 

disabled in his manual wheelchair and that he does not want to change his habits to integrate the PWSD into everyday 

life. The therapist in the project describes that citizens, who have been seating in the same chair for many years "grow 

together" with the chair and a new chair therefore requires time and habituation to change the brain's perception of, 

how big you are in the chair. In the previously described case study about the boys with Duchenne muscular dystrophy, 

they encountered similar challenges. The most mobile boys used the standing function the least to get up and perform 

tasks at home and otherwise they normally used a manual wheelchair as a mean of transport outside their home. How-

ever, this group was motivated to use the standing function in social contexts, at school and to be able to be part of 

physical and social contexts with their peers (Young, 2020). 

The therapists in the project saw a trend in the timing of the PWSD, where it had an impact on the motivation to use 

the PWSD. For example, one of the citizens where on her way to high school and she was really motivated to use the 

PWSD in that context. Another citizen was on her way to a new school and still had to change to an electric wheelchair 

regardless of the project. Both citizens were very motivated to use the PWSD, whereas the last young citizen, who was 

at the school where she had always been, was not particularly motivated and had difficulties letting other see her in the 

PWSD and in the standing position. 

In the case study of Young et al. 2020, they found that the timing of PWSD provision had an impact on, how much they 

used the PWSD. They found that the PWSD should preferably be given to those boys, who no longer were mobile but 

who did not yet have secondary complications (stage three of Duchenne muscular dystrophy). That is, as a preventive 

measure to facilitate the transition from mobile to non-mobile  (Young, 2020). 

Another important factor that may influence the use of standing function is the amount of therapist support that citizens 

received, when providing the PWSD. Due to COVID-19 restrictions, we were unable to follow up on the citizens to the 

same level as planned. The therapists in the project believe that the lack of follow-up may have made it more difficult 

for the citizens to learn, how to use the standing function in everyday life. The therapists consider it important that 

citizens are supported in the habituation of a new chair with new functions and opportunities, as it is a new way for the 



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 50 

 

citizens to see themselves and see what new opportunities they have. So, it's a change in the mindset of citizens that 

therapists assess the requires time, experimentation, and testing. For example, by experimenting with driving in the 

standing position and performing various tasks. This may help to support the citizen in seeing the new opportunities the 

PWSD can give them and give them a safe environment to test it in, which may make them use the standing function to 

a greater extent and as a regular everyday activity. 

In a consensus opinion on boys with Duchenne muscular dystrophy, an international multidisciplinary panel of clinicians, 

researchers and citizens concluded that it requires occupational therapist interventions with regular follow-up, adapta-

tion, and redefinition of goals to promote and support new routines and activities in the PWSD. In addition, the close 

follow-up of an occupational therapist can help to support the possibilities and reduce barriers to the use of the PWSD 

in the citizen's everyday life (Schofield et al., 2020). The panel considered it important to devote time and resources for 

cooperation with parents and schools, as this helps to facilitate citizens' use of the PWSD in society (Schofield et al., 

2020). This suggests that citizens can potentially be more successful in using the PWSD through support and follow-up 

from occupational therapists, through supportive surroundings, personal motivation for independence, and that the 

provision of the chair is timed at the right time in the individual  citizen's life  in relation to the level of function and 

needs with a preventive perspective.  

DESCRIPTION OF POTENTIAL FUTURE TARGET GROUP FOR STANDING CAR  

The following is a description of the ideal citizen, as the project's results and findings from recent research suggest will 

use the PWSD in everyday life and get good effect from this. 

The citizen must: 

- Be 18 years old or younger 

- Have a need and purpose for using the PWSD for everyday activities, as well as a purpose for using it in everyday 

life. 

- Must be motivated to get up and stand and have a goal of being able to participate more in ordinary everyday 

activities 

- Must have surroundings (school/home) where there is plenty of space to drive and use the PWSD in everyday 

life 

- Must have a supportive network of relatives, therapists or helpers who can and are motivated to support the 

use of the standing function in everyday life. 

- Must have function in the upper extremity at a level where they can, for example, participate in cooking or 

other practical chores in the home.  

 

The citizen may:  

- Have an electric wheelchair or a manual wheelchair with auxiliary motor 

- Already be in a transitional phase of his life between for example a new school, new surroundings or already 

having to change into a new wheelchair.   

- Have health-related problems as constipation, pain in the sitting position, pressure ulcers or beginning con-

tractures in the joints.   

- Have a desire or motivation to be at eye level with peers in social contexts 

 

The citizen may not: 

- Have a strong degree of osteoporosis due to the risk of fractures 
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- Need special adjustment of the back of the wheelchair 

- Experience blood pressure drops and dizziness in the standing position 

 

CONCLUSION 

The three of four remaining citizens experienced increased mobility in the hip, knees, and ankles, they experienced an 

improvement in their gastrointestinal function, they experienced better performance and greater satisfaction with the 

performance of their important everyday activities. The citizens were unable to make the activities independent, which 

means that the PWSD still cannot be granted under §112 under the danish service law to the citizens of the project. 

The younger citizens experienced being more involved in everyday activities, which had a major impact on the quality 

of life of citizens and the sense of freedom. Two of the remaining young citizens consider that the PWSD on most pa-

rameters meets their needs and that they are just as satisfied with the PWSD as their previous wheelchair. The other 

two citizens experienced the opposite. 

The reason three of the citizens dropped out after six months of use of the PWSD was that the chair was too large and 

did not fit into their surroundings (home, work. and leisure activities), which hampered them to a varying degree in 

carrying out their everyday activities in the PWSD. 

Based on the results from questionnaires and interviews with citizens, therapists, parents, and assistants, as well as 

recent research, the ideal target group for the PWSD is citizens under the age of 18. To succeed in using the standing 

function in everyday life, the citizen must be motivated to get up and stand and have a goal of being able to participate 

more in ordinary everyday activities. Citizen must have surroundings (school/home), where there is plenty of space to 

drive and use the PWSD. In addition, it is important that the citizen has a supportive network of relatives, therapists, or 

assistants, who can and are motivated to support the use of the standing function in everyday life. To use the standing 

function in everyday activities, the citizen must have a function in the upper extremity at a level where they, for exam-

ple, can participate in cooking or other practical chores in the home. The easiest transition to the PWSD was for citizens, 

who already had an electric wheelchair or a manual wheelchair with an auxiliary motor. In addition, it seemed that the 

PWSD was easiest to implement in everyday life by citizens, who were already in a transitional phase in their lives be-

tween new school, new surroundings, shifts in functional level or were already in the process of having to change to a 

new wheelchair. 

For a defined target group of younger citizens, the use of PWSD will be a relatively small additional investment for the 

municipality of Aarhus in relation to usual practice. The PWSD had a positive effect on the health of the target group, 

made them more able to be involved in their important everyday activities, and had a positive impact on their experi-

ence of quality of life and freedom. The biggest barrier to the use of the PWSD in everyday life was the size of the chair 

in terms of length, width, and height, so it is very important that the citizen's surroundings fit the size of the PWSD for 

the citizen to succeed in using the PWSD for everyday activities. 

So the conclusion of the project is NOT that "I can do more when I stand", but instead that "I can participate more, when 

I stand" and "I feel better, when I stand", and that the use of the PWSD for the target group will provide an increased 

quality for the citizen for small additional investment, which could potentially provide future savings for the municipality 

in relation to the prevention of health problems, postponement in the need for help and fewer standing aids granted. 
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PERSPECTIVES 

The results of the project showed that citizens did not achieve the ability to perform everyday activities inde-

pendently, which means that the PWSD still cannot be granted according to §112 to the citizens in the project.  

However, the project has made us much wiser about, which target group the PWSD matches, what effects we can ex-

pect and how we potentially can get citizens to use the standing function more frequently and for more everyday ac-

tivities. It is therefore a wish of the project steering group consisting of representatives from Welfare Technology & 

Aids, Assistive Technology Center and the Health and Care department that the project should be continued on a new 

and sharper target group of children under 18 based on specific inclusion criteria. This is achieved by using the remain-

ing PWSD of the adult citizens who dropped out of the project so that new citizens can get value from the already pur-

chased PWSD.  

The aim of the continuation of the project will be to 

- Creating more value for more citizens by using already purchased PWSD. 

- To investigate whether we can achieve the same effects on the new and sharper target group that we found 

in the first project 

- To create more qualified and valid knowledge to support a change in practice and the way in which aids are 

used for children. 

- Creating more equality for children with disabilities and allowing them to be more in and at eye level with 

peers using the standing chair 

- Investigating whether increased facilitation and support from occupational therapist increases the use of 

standing function in everyday life and for everyday activities. 

- Investigating the impact of the PWSD on attendance and participation in school, need for assistance and 

need for joint extensions during school hours.  

-  

A recent study showed that through the support and facilitation of an occupational therapist during the first two years 

after provision of the PWSD, citizens can increase the use of the standing function for everyday activities (Young, 

2020), indicating that there is potential to increase the use of the standing function beyond, what we saw in the first 

project, when citizens were facilitated to a low degree by occupational therapist in the first project due to COVID-19 

restrictions. 

After the end of the trial period, a more qualified position could be made on how the future allocation of PWSD should 

be handled in Municipality of Aarhus. 

 

FINANCIAL INFORMATION 

The management of Welfare Technology & Aids took the initiative for the project, after which the project manager 

designed an application for the welfare technology development pool (VTU) in Aarhus Municipality. Here, the project 

was approved by the VTU Steering Committee, which consists of CFOs from all the magistrates departments in Aarhus 

Municipality. Based on the approval, the project was granted DKK 1,640,000 for the execution of the project with project 

funds from the VTU pool. 

Permobil A/S has not contributed financially to the project. However, they have given a 30% discount on the PWSD, as 

well as contributed delivery, adaptation, and service along the way on the PWSD. Permobil A/S has also contributed 

with the help of their research and innovation department in Sweden to collect data on the use of the PWSD, as well as 
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given their inputs to evaluation design in the start-up of the project. Permobil has not participated in the processing of 

the collected data and has not influenced the results of the project and the conclusion of the evaluation report.   
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APPENDIX 

APPENDIX 1 -INCLUSION AND EXCLUSION CRITERIA 

 

Inclusion criteria young people (8-17 years) 

  

Cerebral Palsy (spastic paralysis) 

• A Gross Motor Function Classification System (GMFCS) level of 3 or 4. 

• Manual Ability Classification System for Children with Cerebral Palsy (MACS) score on I., or II., 

  

  

Muscular dystrophy 

• Slow progression of disease 

• Later onset muscular dystrophy (onset of symptoms years after birth). 

• For example, Charcot-Marie-Tooth type 2, Friedreich's ataxia, Becker Muscular Dystrophy, Limb-girdle muscu-

lar dystrophy (LGMD), etc. 

  

Spinal cord injury 

• Paraplegia - low spinal cord injury (chest back/lower back) 

• Tetraplegia - high spinal cord injury (neck) 

  

Inclusion criteria for adults (18-75 years): 

  

Spinal cord injury 

• low spinal cord injury (chest back/lower back) 

• severe spinal cord injury (neck) 

  

Apoplexy 

• Bleeding or blood clot in the brain 

• Not severely cognitively affected 
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Multiple Sclerosis (MS) 

• Primary progressive sclerosis 

  

General inclusion criteria 

• The citizen has no or significantly reduced walking/standing function 

• The citizen is not able to stand without aids and at the same time carry out an activity with his arms 

• The citizen is a wheelchair user (manual/manual with motor/electric wheelchair) and uses the wheelchair ex-

clusively to get around in everyday life. 

• The citizen has sufficient body stability and tonus to be able to use standing function without new pressure 

load areas. 

• The citizen can operate the electric wheelchair independently and safely use the standing function. 

• The citizen must be able to process information; to pay attention to detail; to take decisions; to plan, solve 

problems, to remember and revoke information (visually and verbally) and to be able to learn from mistakes. 

• The citizen must be able to see obstacles, avoid collisions, assess speed and distance and must be able to react 

quickly. 

• The citizen must be able to manipulate the steering equipment, like pressing buttons and controlling a joystick. 

• The citizen must be able to turn his head to look to the side or backwards when the citizen is backing the 

wheelchair. 

• The citizen's home must have doors that are at least 65 cm wide to use the chair inside. 

• The citizen must have sufficient hand function in one arm/hand to manipulate, use, hold or use everyday tools. 

• The citizen must be given tolerance for being fully upright without experiencing blood pressure drops and diz-

ziness. 

• Have the motivation or potential to perform more everyday activities independently by standing up 

• Have a need and a desire to stand up more up in everyday life 

• Be willing and be motivated to change his habits. 

• Max 190 cm high and 130 kg. 

• Must be at least 37 cm from the cross bone to the kneecap in the sitting position 

• Citizen must be a resident of Aarhus Municipality 

 

General Exclusion criteria 

• Significant seating issues that require a high degree of personalization to the seat. 

• Significant problems in maintaining tonus in the standing position (cannot hold own head, hangs in the har-

nesses, etc.) 

• Pronounced scoliosis/back mispositions. 

• Reduced tolerance in the standing position caused by orthostatic hypotension. 

• Powerful contractures in the hip, knee and ankle that prevent citizens from using the wheelchair's stand up 

function 

• Cognitive impairments resulting in inability to follow instructions. 

• Any condition that, in the opinion of the doctor, prevents a person from using the device. 
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APPENDIX 2 –  DESCRIPTION OF MEASURING TOOLS AND METHOD OF ANALYSIS  

 

AUTONOMY - BARTHEL-100 INDEX 

The Barthel-100 Index provides a detailed assessment of citizens' functional level and can be used to document even 

small changes in functional level, e.g., in rehabilitation or rehabilitation. The project uses the Danish translation of the 

Barthel-100 index (Shah et al., 1989)  by Lene Korsholm and Eva Wæhrens, (Ergoterapeutforeningen, 1996).                  

The index highlights 10 basic functional areas that are considered necessary to cope in everyday life. These include 

eating, Transfers, personal hygiene, toilet visits, baths, mobility, stairway, dressing, bowel control and bladder control. 

It takes 5-20 minutes to assess the patient's disability. 

The patient is assessed on the performance of 10 activities, which are scored according to how much help the patient 

needs to be able to complete them. The lowest score is given when the patient only can perform the activity with 

personal help.  

The highest is given when the patient can perform the activity without personal help. The activities are weighted in 

relation to each other, so that the highest score differs from activity to activity. The score for each activity is added to a 

total score. 

Individual activities are scored as follows. 

1. Those who cannot perform the activity are encoded as 1 

2. Those who are highly dependent on help and/or are at risk without any presence are coded as 2 

3. Those who require moderate assistance and/or supervision to complete the activity are coded as 3 

4. Those who require minimal help and/or supervision are encoded as 4 

5. Those who are fully self-employed are coded as 5.  

  

Based on total scores, the function of the citizen can be divided into the following categories: 

• 80 points: no or insignificant impairment  

• 50-79 points: slight impairment 

• 26-49 points: moderate impairment  

• <25 points: severe impairment. 

 

In addition, based on total scores, you can estimate the citizen's dependency rate and need for help in everyday life 

using the following table. The project presents the results as the change in total score from baseline to end of the 

project. In addition, if the citizen has moved from one category to another according to the two categorization methods 

in the section.   

Categories MBI Total score Degree of dependence Help hours pr. Week. 

1 0-24 Total 27 

2 25-49 Significantly 23.5 

3 50-74 Moderate 20 

4 75-90 Mild 13 

5 91-99 Minimal <10 
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The Barthel-100 has demonstrated good inter-rate reliability and test-retest reliability, as well as valid for measuring 

the independence of the target group. It has been found reliable and reproducible regardless of whether the therapists 

are trained or not trained to use Barthel-100. (Shah et al., 1989) 

JOINT MOVEMENT - HIP, KNEE AND ANKLES 

An assessment of the passive joint movement of the citizen (PROM) is carried out in the hip, knee, and ankle. Joint 

measurement of the hip, knee and ankle is carried out with a goniometer and measures the degree of active movement 

(AROM) and passive movement (PROM) in all movements. I.e., the assessment of joint movement is carried out in the 

following stages and with the following methods: hip flexion, knee flexion, knee extension, dorsal flexion ankle, plantar-

fleksion ankle and hip extension. 

It is recommended to use a standardized manual, a goniometer of at least 30 cm, and that the same tester performs 

the joint measurement on the same citizen (Hvidovre Hospital, 2009; Linding Jakobsen, 2009). 

The results are presented as the change in degree movement from baseline to finish.   

ACTIVITY PERFORMANCE AND OBJECTIVES - CANADIAN OCCUPATIONAL PERFORMANCE MEASURE 

(COPM) 

COPM is a tool designed to detect changes in a client's own description of their activity performance over time. The 

COPM should be used at the very beginning of a course to determine the objectives of the assistance and again after a 

period to assess progress and results. The tool is good for identifying citizens' activity problems, which can be targeted 

for an intervention purpose. 

COPM is performed as a semi-structured interview of between 15-30 min. The interview aims to identify activity prob-

lems and assess the importance of being able to solve these activity problems. This list is now the target of the citizen's 

progress. 

After the identification of the targets, the citizen is asked to assess, on a scale of 1-10, the extent to which they believe 

they can perform the activity today, as well as how satisfied they are with this execution. Based on these scores, an 

"Average Performance Score" and an average "Satisfaction Score" (Occupational Therapists Association, 2015) are pre-

pared. These two scores are presented for each activity problem of the difference from baseline to end is calculated.  

The smallest important change at COPM is 3.0 points for performance and 3.2 points for satisfaction with performance 

(Tuntland et al., 2016). 

QUALITY OF LIFE (EQ-5D-5L/EQ-5D-Y) AND QUALITY ADJUSTED LIFE YEARS (QALY)  

EQ-5D-5L can be used to score the health-related quality of life and functioning based on the patient's own subjective 

assessment. It is possible to assess the effect of a treatment at body and activity level 

EQ-5D-5L consists of a health status, numerical ranking scale, NRS, and background data such as age, gender, education, 

employment. EQ-5D-5L is aimed at adults over the age of 18 (Herdman et al., 2011). 

The health profile consists of five questions covering: 

• mobility 

• Personal care 
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• Usual activities 

• Pain/discomfort 

• Anxiety/depression 

The five questions can be answered at 5 levels: 

• No problems 

• A little trouble 

• Moderate problems 

• Big problems 

• Unable to perform 

The patient ticks off the statement that best describes the state of health at the time of completing the questionnaire. 

NRS translates the subjective experience of a condition or disorder into a measurable size. The scale is a 20 cm long line 

that goes from 0 to 100: 

• 0 is the "worst case health condition" 

• 100 is the "best possible health condition" 

The patient is asked about his own health condition today and must draw a line from the box in the questionnaire to 

the point on the scale indicating the condition (Herdman et al., 2011). 

EQ-5D-5L is valid and sensitive to capturing more different health conditions than previous questionnaires (EQ-5D-3L] 

(Janssen et al., 2013). 

The EQ-5D-Y young people's edition is aimed at children and adolescents (8-15 years). It consists of 5 questions in the 

same categories as the above. However, these are divided into only 3 levels (Wille et al., 2010); 

• No problems 

• Any problems 

• Many problems 

It has been found valid for the target group and has been judged to be more useful to the target group than the EQ-5D-

5L (Wille et al., 2010).  

The results will be presented descriptively via the citizens health profile, i.e., the degree of problems that they have for 

each dimension. These are summarized in a table, indicating how many have responded in each category to each di-

mension and the percentage distribution of responses. The difference from baseline to finish will be calculated.  

For EQ-NRS, an average value for all citizens will be calculated at baseline. This is compared with the average value at 

the end.  

In addition, an EQ index for citizens is calculated using values based on the general citizen composition in Denmark. EQ 

index can be used to calculate quality adjusted life years. 

 

FUNCTIONAL MOBILITY ASSESSMENT (FMA) 
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The FMA assesses a citizen's satisfaction in carrying out the everyday activities of ordinary mobility-related activities of 

daily living. The questionnaire is self-administered and takes about 5 minutes to complete. It consists of 10 questions 

that is answered by ticking the answer that best matches your functional abilities using the current wheelchair. The 

score is on a scale of 1 (complete disagree) to 6 (completely agree). The questionnaire is carried out before the delivery 

of the new electric wheelchair and scored in relation to their mean of transportation. After 6 months it is scored again 

from the perspective of the new PWSD. The change in scores shows whether citizens experience greater satisfaction in 

performing mobility-related everyday activities in the new PWSD versus their old wheelchair. The questionnaire does 

not currently exist in a Danish version, but will be carried out by the project manager by guiding the citizens through 

the questionnaire in Danish, for those citizens that does not have sufficient English skills (Kumar et al., 2012). It has a 

high test-retest reliability in wheelchair users (Paulisso et al., 2019). 

AUTONOMY AND PARTICIPATION - IMPACT ON PARTICIPATION AND AUTONOMY QUESTIONNAIRE, 

DANISH VERSION 1 (IPA-D1) 

IPA is a research tool that uncovers a person's experience of autonomy and participation rather than dependence om 

personal assistance. IPA uncovers several aspects of participation and autonomy through 32 questions divided into 5 

categories (see below). All 32 questions have five answer options (0-4), where a high score means less participation and 

autonomy. The IPA is a self-administered questionnaire which does not require further explanation from staff upon 

completion. 

  
• Autonomy indoors - The ability to care for yourself as you like (e.g., washing, getting dressed, going to 

bed, eating and drinking), as well as the possibility of being mobile in the home whenever and wherever 

you want. 

• Family roles - The ability to take on roles and responsibilities in the family; clear practical tasks in house 

and garden; and decide how to spend your money. 

• Autonomy outdoors - The possibility of being mobile outdoors when and where you want, the opportunity 

to spend free time as you wish, the opportunity to meet with others whenever you want and the oppor-

tunity to live life as you wish. 

• Social relations - The quality of social relations, communication, respect, intimacy, and the opportunity to 

support and help other people. 

• Work and training - The possibility of paid work/volunteering, education, and training. 

 

The median values of the scores within the five answer categories are calculated, which makes a participation profile 

rather than a total score. IPA-D1 also has moderate test-retest reliability and validity (Ghaziani & Krogh, 2009) 

SPASME FREQUENCY - MODIFIED PENN SPASM FREQUENCY SCALE (PSFS)  

Modified Penn Spasm Frequency Scale (PSFS) is a self-reported questionnaire in which the citizen assesses the frequency 

and severity of their spasms. It is rated valid for measuring self-perceived degree and frequency of spasticity in the 

target group (Newman & Kahn, 2012). It is only available in an English version, but has been translated into Danish for 

this project by the project manager, which means that the questionnaire has not been validated in Danish. 

Data is presented as number and percentage answer of the different categories of number of spasms and difficulty. The 

change from baseline to end is calculated.  

SATISFACTION - QUEBEC USER EVALUATION OF SATISFACTION WITH ASSISTIVE TECHNOLOGY (QUEST 

2.0)  
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QUEST 2.0 measures the user's satisfaction with the properties of the aid and certain aspects of the aid dissemination. 

The questionnaire refers to satisfaction as the citizen's positive and negative assessment of the special circumstances 

that influence the user's expectations, perceptions, attitudes and values (Demers et al., 2002). The aim of the evaluation 

is to measure the degree of citizen satisfaction with the aid themselves and the dissemination of the aid, as well as to 

identify the causes of the citizens' experience of satisfaction/dissatisfaction. In addition, it is used to find the three 

aspects that the citizen assesses are most important in relation to his or her satisfaction with the aid. The method can 

be used in young, adults, and elderly people who have been given an aid due to physical or sensory impairment. The 

time spent completing the QUEST 2.0 form is about 10-15 minutes.   

The QUEST 2.0 form consists of 12 items divided into two categories: questions relating to the aid itself (eight items) 

and questions relating to the dissemination of aid (four items). The items that are about the aid itself are in terms of 

size, weight, safety, durability, usability, comfort, and efficiency.  

Each item is scored on a 5 point satisfaction scale, where a score of "1" is defined as "very dissatisfied" and "5" as being 

"very satisfied". To elucidate the cause of the user's satisfaction or dissatisfaction, there is room for comments next to 

each question. The items that deal with the dissemination of the aid in question are delivery, repair and service, profes-

sional efforts, and follow-up. Again, the same 5 point scale is used, and there is also room for commentary. A checklist 

of the 12 items is then included and the user is asked to select the three most important ones. 

Interpretation of the results 

The results are presented as the averages for the partial results, providing a useful statistical overview of satisfaction or 

dissatisfaction with the aid or with the dissemination of aids. 

An average of: 
• 1 (or very close to 1) indicates that users are "very dissatisfied" with their aid or its dissemination. 

• 2 (or very close to 2) can be interpreted as meaning that users are "dissatisfied" with their aid or its dissemina-

tion. 

• 3 (or very close to 3) indicates that users are "fairly satisfied" with their aid or its dissemination. 

• 4 (or very close to 4) indicates that users are "satisfied" with their aid or its dissemination. 

• 5 (or very close to 5) indicates that users are "very satisfied" with their aid or its dissemination. 

Quest 2.0 is estimated to have a fair to substantial inter-rater reliability (0.35-0.72) and moderate to substantial intra-

rater reliability (0.51-0.74). The method has been found valid and relevant to measure the satisfaction of mobility aids  

(Demers et al., 2002) 

MOBILITY-RELATED PARTICIPATION - THE NORDIC MOBILITY-RELATED PARTICIPATION OUTCOME EVAL-

UATION OF ASSISTIVE DEVICE INTERVENTIONS (NOMO 1.0)  

NOMO 1.0 is used to evaluate the impact of mobility aids in terms of 1) mobility and 2) everyday activities and partici-

pation in society involving mobility, collectively called mobility-related participation (Brandt et al., 2009). The evaluation 

is carried out by conducting two or more structured NOMO interviews: a baseline interview just before the interviewee 

receives his or her help, and a follow-up interview at least four months after the first interview. The target group for 

NOMO is people (18 years and over), who use or are about to use mobility aids and who are deemed to be able to 

participate in a NOMO interview. The interview is therefore only conducted on citizens with stroke.   

The effects of mobility aids evaluated using NOMO consist of changes in mobility and mobility-related participation 

between baseline and follow-up interviews 



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 65 

 

NOMO 1.0 consists of a baseline interview schedule and one for follow-up interviews. The two forms are identical, 

except that the follow-up interview does not ask about conditions, that may not have changed between the two inter-

views, but about events that may have affected the effects of mobility aids. 

NOMO 1.0 contains two parts, Part A and Part B. Part A contains items that can be used to describe the group included 

in the evaluation and in connection with the verification of factors, that may also have had an impact on the results of 

the survey. Part B is the central part of the tool, which deals with the effects of mobility aids. All items must be included 

in a NOMO 1.0 evaluation. Part B examines the following: 

  

• The degree of help from others for mobility in four different environments. The interviewee assesses this using 

a four-step ordinal scale that goes from "no help" to "a lot of help."" 

• The frequency of mobility-related participation, i.e., how often 20 different participation aspects are carried 

out. The interviewee indicates this using an eight-step ordinal scale that goes from "daily" to "never." 

• The degree of mobility of the participation aspects that everyone performs. The interviewee assesses this using 

a five-step ordinal scale that goes from "very easy" to "very difficult", as well as "do not know". 

• The number of mobility-related participation aspects carried out by the interviewee. This is calculated based 

on the frequency of mobility-related participation using a sum index. 

After the interview is completed, the answers are updated in Excel and encoded so that statistical calculations of the 

results can be performed. NOMO 1.0 is assessed to have sound test retest reliability and internal consistency (Brandt et 

al., 2009). 

PATIENT ASSESSED CONSTIPATION - PATIENT-ASSESSMENT OF CONSTIPATION QUALITY OF LIFE QUES-

TIONNAIRE - PAC-QOL 

PAC-QOL is a measuring tool for assessing, how constipation affects citizens' everyday lives. The questionnaire is citizen-

reported and consists of 28 questions dealing with, how the quality of life of the citizen has been affected over the last 

14 days due to constipation. The questionnaire is divided into four subscales dealing with physical discomfort, psycho-

social discomfort, satisfaction, as well as worries and concerns. The questions are scored on a scale of 0-5. A higher 

score indicates a negative effect on the citizen's quality of life. It has a high validity since the score on the scale is asso-

ciated with abdominal pain and severity of constipation. PAC-QOL is reproducible and is sufficiently sensitive to measure 

changes in scores over time (Marquis et al., 2005). A change of over 0.5 points in the overall scores is considered the 

least important change for the citizen (Khoury et al., 2006) 

ECONOMY 

The economic data shall be extracted from MSO and MSB for the individual citizen with his or her consent.  

This is done at baseline, mid-term and at the end of the project to see if the benefits have changed over the six months. 

These are data in relation to sickness benefit, flex-jobs, personal and practical help at home, aids granted, care services, 

training courses and citizen-led personal assistance. Here you can look at the change in the number of benefits and the 

cost of the services from baseline to end.  
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THE USE OF STANDING FUNCTION  

The electric wheelchair collects certain Permobil Connect data about the use of the functions of the chair. The project 

will collect information on. 

 

• Minutes of use of the wheelchair standing function per day  

• Number of times the wheelchair's standing function is used per day  

• The distribution of the use of the standing function over a normal working day.  

• Maximum standing time in a day. 

 

APENDIX 3 - COPM COMPREHENSIVE TABLE  

 

Id. Activity problem T. export satisfaction im-

portance 

CITIZEN 2 Bake cake 1 7 4 10 

CITIZEN 2 Bake cake 2 
  

10 

CITIZEN 2 Bake cake 3 7 4 10 

CITIZEN 2 Cook 1 5 3 10 

CITIZEN 2 Cook 2 
  

10 

CITIZEN 2 Cook 3 5 3 10 

CITIZEN 2 Toilet at the school 1 10 9 10 

CITIZEN 2 Toilet at the school 2 
  

10 

CITIZEN 2 Toilet at the school 3 10 9 10 

CITIZEN 2 Visit Friends 1 1 1 10 

CITIZEN 2 Visit Friends 2 
  

10 

CITIZEN 2 Visit Friends 3 1 1 10 

CITIZEN 2 Dance 1 4 3 9 

CITIZEN 2 Dance 2 
  

9 

CITIZEN 2 Dance 3 4 3 9 

CITIZEN 1 Wash myself (upper body, face) 1 2 3 5 

CITIZEN 1 Wash myself (upper body, face) 2 
  

5 

CITIZEN 1 Wash myself (upper body, face) 3 2 3 5 

CITIZEN 1 Washing clothes 1 1 1 8 

CITIZEN 1 Washing clothes 2 
  

8 

CITIZEN 1 Washing clothes 3 1 1 8 

CITIZEN 1 Playing tennis 1 1 1 8 

CITIZEN 1 Playing tennis 2 
  

8 

CITIZEN 1 Playing tennis 3 1 1 8 

CITIZEN 1 Order a cup of coffee 1 5 4 9 

CITIZEN 1 Order a cup of coffee 2 
  

9 

CITIZEN 1 Order a cup of coffee 3 5 4 9 
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Id. Activity problem T. export satisfaction im-

portance 

CITIZEN 1 Cook 1 5 4 10 

CITIZEN 1 Cook 2 
  

10 

CITIZEN 1 Cook 3 5 4 10 

CITIZEN 3 Turn on water in kitchen 1 1 4 3 

CITIZEN 3 Turn on water in kitchen 2 9 10 3 

CITIZEN 3 Turn on water in kitchen 3 8 9 3 

CITIZEN 3 Turn on water in kitchen 4 9 10 3 

CITIZEN 3 Stir in pan on stove 1 2 3 8 

CITIZEN 3 Stir in pan on stove 2 8 9 8 

CITIZEN 3 Stir in pan on stove 3 7 8 8 

CITIZEN 3 Stir in pan on stove 4 9 10 8 

CITIZEN 3 Writing on the blackboard at school 1 4 8 3 

CITIZEN 3 Writing on the blackboard at school 2 
  

3 

CITIZEN 3 Writing on the blackboard at school 3 
  

3 

CITIZEN 3 Well things on a high shelf 1 1 5 6 

CITIZEN 3 Well things on a high shelf 2 7 8 6 

CITIZEN 3 Well things on a high shelf 3 10 10 6 

CITIZEN 3 Well things on a high shelf 4 7 8 6 

CITIZEN 3 Give a hug 1 7 6 10 

CITIZEN 3 Give a hug 2 10 10 10 

CITIZEN 3 Give a hug 3 10 10 10 

CITIZEN 3 Give a hug 4 10 10 10 

CITIZEN 4 Move from wheelchair to pelvic chair 1 4 2 4 

CITIZEN 4 Move from wheelchair to pelvic chair 2 4 2 4 

CITIZEN 4 Move from wheelchair to pelvic chair 3 4 2 4 

CITIZEN 4 Working in flex jobs 1 6 4 6 

CITIZEN 4 Working in flex jobs 2 7 5 6 

CITIZEN 4 Working in flex jobs 3 7 5 6 

CITIZEN 4 Participate in cooking 1 1 1 5 

CITIZEN 4 Participate in cooking 2 1 1 5 

CITIZEN 4 Participate in cooking 3 1 1 5 

CITIZEN 4 Work out in gym 1 1 1 8 

CITIZEN 4 Work out in gym 2 1 1 8 

CITIZEN 4 Work out in gym 3 1 1 8 

CITIZEN 4 Participate in social events  1 5 3 5 

CITIZEN 4 Participate in social events  2 5 3 5 

CITIZEN 4 Participate in social events  3 5 3 5 

CITIZEN 5 To have stronger back and legs so he can 

sit more stable/safe 

1 6 3 8 
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Id. Activity problem T. export satisfaction im-

portance 

CITIZEN 5 To have stronger back and legs so he can 

sit more stable/safe 

2 6 4 8 

CITIZEN 5 To have stronger back and legs so he can 

sit more stable/safe 

3 7 5 8 

CITIZEN 5 Get out of home more often and be social 

with other people 

1 6 3 8 

CITIZEN 5 Get out of home more often and be social 

with other people 

2 6 3 8 

CITIZEN 5 Get out of home more often and be social 

with other people 

3 6 3 8 

CITIZEN 5 Cook and decorated 1 4 2 5 

CITIZEN 5 Cook and decorated 2 5 5 5 

CITIZEN 5 Cook and decorated 3 6 5 5 

CITIZEN 5 Can't reach goods in supermarket and up-

per cabinets 

1 1 1 6 

CITIZEN 5 Can't reach goods in supermarket and up-

per cabinets 

2 6 4 6 

CITIZEN 5 Can't reach goods in supermarket and up-

per cabinets 

3 6 4 6 

CITIZEN 5 Train in group 2 times a week 1 6 4 6 

CITIZEN 5 Train in group 2 times a week 2 5 4 6 

CITIZEN 5 Train in group 2 times a week 3 5 4 6 

CITIZEN 7 Eating a meal (without pain in the stom-

ach) 

1 4 4 5 

CITIZEN 7 Eating a meal (without pain in the stom-

ach) 

2 4 4 5 

CITIZEN 7 Eating a meal (without pain in the stom-

ach) 

3 4 4 5 

CITIZEN 7 Breathing deep into your lungs 1 5 5 8 

CITIZEN 7 Breathing deep into your lungs 2 6 8 8 

CITIZEN 7 Breathing deep into your lungs 3 5 5 8 

CITIZEN 7 Doing gardening 1 4 7 7 

CITIZEN 7 Doing gardening 2 5 7 7 

CITIZEN 7 Doing gardening 3 5 5 7 

CITIZEN 9 Bath every 2 days 1 9 9 10 

CITIZEN 9 Bath every 2 days 2 9 9 10 

CITIZEN 9 Bath every 2 days 3 9 9 10 

CITIZEN 9 Bath every 2 days 4 9 9 10 

CITIZEN 9 Get up and stand to get your stomach go-

ing 

1 1 1 10 
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Id. Activity problem T. export satisfaction im-

portance 

CITIZEN 9 Get up and stand to get your stomach go-

ing 

2 10 10 10 

CITIZEN 9 Get up and stand to get your stomach go-

ing 

3 10 10 10 

CITIZEN 9 Get up and stand to get your stomach go-

ing 

4 10 10 10 

CITIZEN 9 Even manage to look after the home in 

relation to cleaning 

1 7 8 10 

CITIZEN 9 Even manage to look after the home in 

relation to cleaning 

2 10 10 10 

CITIZEN 9 Even manage to look after the home in 

relation to cleaning 

3 10 10 10 

CITIZEN 9 Even manage to look after the home in 

relation to cleaning 

4 10 10 10 

CITIZEN 9 Taking care of your training is always put 

behind due to frequent hospitalizations. 

1 7 6 10 

CITIZEN 9 Taking care of your training is always put 

behind due to frequent hospitalizations. 

2 10 10 10 

CITIZEN 9 Taking care of your training is always put 

behind due to frequent hospitalizations. 

3 10 10 10 

CITIZEN 9 Taking care of your training is always put 

behind due to frequent hospitalizations. 

4 10 10 10 

CITIZEN 9 Both physical and social activity: Travel 

abroad where it is hot 

1 1 1 9 

CITIZEN 9 Both physical and social activity: Travel 

abroad where it is hot 

2 10 10 9 

CITIZEN 9 Both physical and social activity: Travel 

abroad where it is hot 

3 10 10 9 

CITIZEN 9 Both physical and social activity: Travel 

abroad where it is hot 

4 10 10 9 
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APENDIX 4 - TABLES OF JOINT MEASURES 

TABLE JOINT DIMENSIONS KNEE FLEXION  

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 1     

Left knee 90  110  

hay. knee 100  140  

Citizen 2     

Left knee 120  130  

hay. knee 120  120  

Citizen 3     

Left knee 130 145 145 160 

Right knee 130 150 150 160 

Citizen 4     

Left knee 126 132 136  

Right knee 135 130 140  

Citizen 5     

Left knee 137 145 138  

Right knee 122 120 120  

Citizen 6     

Left knee 85  105  

Right knee 95  103  

Citizen 7     

Left knee 128 140 145  

Right knee 125 135 137  

 

TABLE JOINTS KNEE EXTENSION  

 

Citizens Baseline 2 

months 

6 

months 

1 year 

Citizen 1 
    

Left knee 5 
 

5 
 

Right knee 5 
 

5 
 

Citizen 2 
    

Left knee -5 
 

-5 
 

Right knee -5 
 

-5 
 

Citizen 3 
    

Left knee 35 15 10 28 
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Citizens Baseline 2 

months 

6 

months 

1 year 

Right knee 15 15 15 22 

Citizen 4 
    

Left knee 28 11 15 
 

Right knee 35 25 15 
 

Citizen 5 
    

Left knee 17 4 12 
 

Right knee 5 2 8 
 

Citizen 6 
    

Left knee 2 
 

0 
 

Right knee 5 
 

7 
 

Citizen 7 
    

Left knee 3 5 5 
 

Right knee 2 4 6 
 

 

TABLE JOINT DIMENSIONS HIP FLE XION 

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 1 
    

Left hip 90 
 

95 
 

Right hip 85 
 

85 
 

Citizen 2 
    

Left hip 130 
 

130 
 

Right hip 130 
 

130 
 

Citizen 3 
    

Left hip 125 120 120 140 

Right hip 125 125 125 130 

Citizen 4 
    

Left hip 118 115 110 
 

Right hip 124 115 115 
 

Citizen 5 
    

Left hip 108 115 95 
 

Right hip 68 95 90 
 

Citizen 6 
    

Left hip 114 
 

112 
 

Right hip 128 
 

108 
 

Citizen 7 
    

Left hip 115 113 130 
 

Right hip 99 130 125 
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TABLE JOINT DIMENSIONS HIP EXTENSION  

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 1     

Left hip 0    

Right hip 0    

Citizen 2     

Left hip 0  0  

Right hip 0  0  

Citizen 3     

Left hip -5 0 0 0 

Right hip 0 0 -5 -5 

Citizen 4     

Left hip 19 18 14  

Right hip 22 18 18  

Citizen 5     

Left hip 35 23 15  

Right hip 8 12 15  

Citizen 6     

Left hip 10  4  

Right hip 15  5  

Citizen 7     

Left hip 12 6 8  

Right hip 12 8 4  

 

TABLE JOINTS ANKLE DORSAL FLEXION  

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 1     

Left ankle 10    

Right ankle 10  0  

Citizen 2     

Left ankle 30  25  

Right ankle 25  25  

Citizen 3     

Left ankle 10 20 30 32 

Right ankle 15 20 20 34 

Citizen 4     

Left ankle 0 3 5  

Right ankle 0 -5 0  



  

WELFARE TECHNOLOGY & AIDS – MUNICIPALITY OF AARHUS 73 

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 5     

Left ankle 12 4 10  

Right ankle -12 -35 -45  

Citizen 6     

Left ankle -15  -15  

Right ankle -5  -5  

Citizen 7     

Left ankle -16 -5 -13  

Right ankle -23 -8 -18  

TABLE JOINT MEASUREMENTS ANKLE PLANTAR FLEXION  

 

Citizens Baseline 2 months 6 months 1 year 

Citizen 1     

Left ankle 5    

Right ankle 5  5  

Citizen 2     

Left ankle 10  10  

Right ankle 15  15  

Citizen 3     

Left ankle 10 10 5 36 

Right ankle 10 10 5 22 

Citizen 4     

Left ankle 34 40 45  

Right ankle 47 42 63  

Citizen 5     

Left ankle 52 63 53  

Right ankle 60 60 63  

Citizen 6     

Left ankle 42  50  

Right ankle 50  55  

Citizen 7     

Left ankle 54 52 50  

Right ankle 62 62 69  
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APENDIX 5 - TABLE OF SCORES IN THE DIFFERENT CATEGORIES IN PAC -QOL 

 

Categories in PAC-QOL 
Baseline 6 months 1 year 

amend-

ment Citizen 1 

- Concerns 1.0 0.0 0.0 1.0 

- Physical discomfort  1.5 0.0 0.5 1.0 

- Psychosocial discomfort  2.5 0.0 0.5 2.0 

Citizen 4  

- Concerns 1.0 0.0  1.0 

- Physical discomfort  1.0 1.0  0.0 

- Psychosocial discomfort  1.0 0.5  0.5 

Citizen 5  

- Concerns 2.0 1.5  0.5 

- Physical discomfort  2.0 0.0  2.0 

- Psychosocial discomfort  0.5 0.0  0.5 

Citizen 9  

- Concerns 2.0 0.0 1.0 1.0 

- Physical discomfort  2.0 1.0 1.0 1.0 

- Psychosocial discomfort  1.5 0.0 0.0 1.5 

 

APENDIX 6 - FUNCTIONAL MOBILITY ASSESMENT - SINGLE TABLE 

 

Citizens Baseline 6 months 1 year 

Citizen 1    

- Daily routines 1.0 5.0 5.0 

- Comfort 5.0 5.0 6.0 

- Health needs 3.0 6.0 5.0 

- Surface heights 2.0 3.0 4.0 

- Inside 5.0 6.0 6.0 

- Outside 4.0 5.0 5.0 

- Operation 5.0 6.0 6.0 

- Transfers    

- Personal care    

Citizen 2    

- Daily routines 2.0 4.0  

- Comfort 3.0 3.0  

- Health needs 4.0 5.0  

- Surface heights 5.0 3.0  

- Inside 3.0 1.0  

- Outside 4.0   
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Citizens Baseline 6 months 1 year 

- Operation 3.0 1.0  

- Transfers 2.0 4.0  

- Personal care 2.0 2.0  

Citizen 3    

- Daily routines 3.0 4.0 5.0 

- Comfort 5.0 5.0 5.0 

- Health needs 5.0 5.0 6.0 

- Surface heights 1.0 5.0 4.0 

- Inside 4.0 2.0 6.0 

- Outside 2.0 5.0 4.0 

- Operation 5.0 3.0 6.0 

- Transfers    

- Personal care 2.0 2.0 2.0 

Citizen 4    

- Daily routines 5.0 1.0  

- Comfort 6.0 5.0  

- Health needs 4.0   

- Surface heights 1.0   

- Inside 6.0 4.0  

- Outside 4.0 6.0  

       Personal care 6.0   

- Transfers 6.0   

- Operation 5.0 5.0  

Citizen 5    

- Daily routines 3.0 4.0  

- Comfort 4.0 6.0  

- Health needs 4.0 6.0  

- Surface heights 3.0 6.0  

- Inside 4.0 3.0  

- Outside 3.0 5.0  

Personal care 1.0 3.0  

Transfers 1.0 1.0  

Operation 5.0 6.0  

Citizen 7    

- Daily routines 5.0 2.0  

- Comfort 3.0 2.0  

- Health needs 3.0 5.0  

- Surface heights 5.0 3.0  

- Inside 6.0 3.0  

- Outside 4.0   

Personal care 5.0 2.0  
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Citizens Baseline 6 months 1 year 

Transfers 1.0   

Operation 6.0 2.0  

Citizen 9    

- Daily routines 4.0 6.0 6.0 

- Comfort 4.0 6.0 6.0 

- Health needs 4.0 6.0 6.0 

- Surface heights 2.0 6.0 6.0 

- Inside 6.0 6.0 6.0 

- Outside 2.0 6.0 3.0 

Personal care 4.0 6.0 6.0 

Transfers 6.0 1.0 6.0 

Operation 6.0 6.0 6.0 

 

APENDIX 7 –  PROJECT BUSINESS CASE  

 

ASSUMPTIONS 

It is estimated that only two of the citizens can obtain the PWSD as their primary chair, as the others still need their 

manual wheelchair to make everyday life work. For the two youngest citizens, the use of the PWSD in everyday life has 

resulted in them no longer needing their previously granted standing aids.  

No measurable changes were recorded in citizens' need for personal or practical help at home or in relation to services 

received from MSB. However, only one of the citizens at the end of the project received help at home from MSO. The 

young people primary received help from their parents. However, it is considered that the need for personal and prac-

tical help at home could potentially be postponed in the long term through the increased participation achieved in 

everyday activities. 

The PWSD is very large in most citizens' homes, so there is a risk that the PWSD eventually will require a change of 

housing in relation to door frames, as well as adaptation of ramps and cars due to the size and weight of the chair. 

The remaining adult in the project experienced fewer hospitalizations due to constipation during the testing than in the 

past. The remaining adult citizen also experienced a reduction in pressure ulcers equivalent to about 5 nursing hours 

per week for the treatment of pressure ulcers.  

The use of unpaid physiotherapy could not be assessed due to the lockdowns of COVID-19 in the spring. 

Table 8 - Business Case Assumptions and Finances 

Assumptions economy 

Purchase of eight Permobil F5-Corpus VS 
Approx. DKK 89,931 per stand chair without VAT, but 

with 30% discount from supplier. 
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Assumptions economy 

Replace old wheelchair with the PWSD 

 

Saving DKK 50,000 per electric wheelchair 

 

Co-financing costs for constipation admissions may be re-

duced by one hospitalization per year for adults 
DKK 16,000 per hospitalization 

Reduction in pressure ulcers of about one pressure 

wound for the adult 

Reduction on five hours of nursing a week 

Hourly Wage Nurse according to VTU rates 2021 = DKK 

405. 

The cost of standing aids is reduced for one of the chil-

dren 

Saving on a standing frame =28,000 DKK  

Saving a work chair/activity chair=20,000 DKK 

BUSINESS CASE 

Table 9 - Business Case Project 

DKK 1,000 in 2019prices 
2019 2020 2021 2022 

2019-
2022 

Purchase of 8xPWSD -563 -204   -767 

Service, repairs, customizations  -18 -9  -27 

Project management (20 hours a week for one year) -102 -359 -106  -567 

Employee hours (therapists) -28 -25   -53 

Additional equipment for the citizens -3 -12   -15 

Miscellaneous (public relations, Scientific Ethics Committee and 
Evaluation) 

 -5   -5 

Grant from VTU 1640    1640 

Income (salary from MultiLiving Chair)  210   210 

Saving standing frame and activity chair/work chair  48   48 

Saving co-financing hospitalizations  64   64 

Saving pressure ulcers/nursing  107   107 

Net change  944 -195 -115 - 634 
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Graph 4 - Gains and costs in the Business Case 

 

The savings in the business case must be interpret with caution, as the effects are based on the prevention of health 

problems. We cannot say with certainty that the reduction in hospitalizations and pressure ulcers is a result of the 

PWSD, as the citizen during the same period had a significantly increase in his functional level regardless of the PWSD. 

The savings on standing frames is valid for the citizen in the project, but uncertain in relation to future citizens, as not 

all children are granted a standing frame and that it is not always the MSO that grants or pays for this. Sometimes it is 

the children's school or the hospital that pays for their standing aids. The area is complex organizationally and eco-

nomically and it has therefore not been possible to obtain data on, how many children/young people in the target 

group have been allocated a standing frame by Aarhus Municipality. The business case should therefore primarily be 

read as a reporting of the project's finds and costs and not in relation to potential gains going forward in Aarhus Mu-

nicipality.  

The PWSD have a relatively low additional cost of approx. DKK 30,000 for the citizens who can replace their old wheel-

chair with the PWSD. Which is a relatively low investment in terms of standing in the chair having a positive effect on 

the health of the citizen, the opportunity to be more involved in everyday activities, and that it had a positive impact on 

the citizens' experience of quality of life and freedom. In other words, Aarhus Municipality will be able to provide this 

small target group with a better aid that gives citizens more opportunities for participation in everyday life and resulting 

in increased quality of life for a low investment, which could potentially provide future savings in terms of prevention 

of health problems and postponement in the need for help.  
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