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Research context 
Movement is an essential part in the health of the human species. Its absence in a person’s 

lifestyle translates almost directly in functional loss, diseases and pain (Bull et al., 2020; 

Institute for Health Metrics and Evaluation, 2019 & World Health Organization, 2020). In the 

medical world, movement is a valid method for the prevention and rehabilitation of multiple 

chronic and acute pathologies (Arundale et al., 2018; Hansen, Niebauer, et al., 2018; Jette et 

al., 2020; Lewinter et al., 2015). In this context, the term “exercise therapy” is more commonly 

used. Exercise therapy consists of multiple segments which are called ‘the exercise modalities’ 

(intensity, frequency, session duration, program duration). All these can be used separately 

to modify and individualize the exercise therapy to the preference and profile of the patient. 

This kind of intervention has an increasingly growing base of scientific evidence that supports 

its effectiveness. However, research also shows that the prescription of exercise therapy is 

not that easy, as a lot of incongruencies between prescribers can be detected (Abell, Glasziou, 

Briffa, & Hoffmann, 2016; Bjarnason-Wehrens et al., 2010; Hansen, Ruiz, et al., 2018; Vromen 

et al., 2013). Most of this research was focussed on clinicians in general and, even if 

physiotherapists were included, they portrayed merely a tiny fraction of the research sample. 

In Belgium, the physiotherapist is to the utmost extent responsible for the exercise therapy 

in rehabilitation programmes. Since physiotherapists are considered as experts in movement 

and exercise therapy is a learned competence in their education, it would surely be relevant 

to research their ability to prescribe exercise therapy. People with cardiovascular disease 

(CVD) have been shown experiencing significant benefits due to exercise therapy, which is 

therefore an important part in their rehabilitation (Hansen, Niebauer, et al., 2018; Lewinter 

et al., 2015). Because of the possibly fragile nature of this type of patient, it is just as crucial 

to prescribe the right amount of exercise therapy that should be individualised for each 

patient. With the previously stated information in mind, it is certainly clinically relevant to 

research the exercise prescription of physiotherapists to patients with CVD.  

This study has been executed under the guidance of Prof. Dr. Dominque Hansen, a member 

of the European Association of Preventive Cardiology (EAPC) Exercise Prescription in Everyday 

Practice and Rehabilitative Training (EXPERT) working group. He collaborated with the 

working union AXXON of Belgian physiotherapists who shared a big amount in the 

recruitment of participants, Drs. Nastasia Marinus and Dr. Gustavo Rovelo Ruiz. They set up 
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the design and method of the study: “The evaluation of exercise prescription by 

physiotherapists to patients with (elevated risk for) CVD by digitised patient simulations”, 

from which the baseline data is used in the following study. Two master students 

physiotherapy & rehabilitation sciences form UHasselt were appointed to support them for 

the data processing. The data was gathered in the EXPERT tool which is a DDSS created by the 

EXPERT working group which can be used as a training tool as well as an aid in practice to 

implement scientifically based exercise therapy in the rehabilitation of cardiovascular 

patients (Hansen et al., 2017; Hansen, Niebauer, et al., 2018). To receive the data, the 

students supported in some practical issues like: filling out the baseline and training cases, 

controlling the solutions given by the EXPERT tool & providing e-mail addresses for gathering 

an as large as possible sample. The students received a raw Excel spreadsheet with the 

gathered data and were responsible for the processing of this data. In consultation with Drs. 

Nastastia Marinus, the students specified the statistical methods. The students performed 

the statistical analyses independently with the program JMP v.16.2 from SAS. Finally, the 

students were responsible for the translation of this raw research data in a continuously 

written text. After the writing, they received a final feedback from their promotor Prof. Dr. 

Dominque Hansen and Drs. Nastasia Marinus, which led to the following master thesis: “How 

does the prescribed exercise therapy by physiotherapists correspond with the recent 

guidelines in cardiovascular patients?”. 
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Abstract 
Background: Numerous studies formed guideline recommendations for cardiovascular 

diseases. These were included in the EXPERT tool, a digital decision support system, to 

support the exercise prescription of clinicians. 

Objectives: The objective of this study was to determine whether the prescribed exercise 

therapy by physiotherapists in cardiovascular diseases is in line with the current guidelines.  

Participants: 35 Belgian physiotherapists from the contact list of Axxon filled in the informed 

consent and were therefore able to participate in the study. Participants needed to be active 

in the field and only were excluded if they had no device to support the EXPERT tool. 

Measurements: The EXPERT tool was used to gather data regarding the exercise prescriptions 

in three different cases. These were compared for each individual exercise modality (intensity, 

frequency, session duration, program duration and strength included). Additionally, possible 

correlations between socio-demographic factors were analysed. 

Results: Prescribed intensity was too high and showed a significant difference in case (PTE) 1 

(p-value 0.0019) and PTE 2 (p-value 0.0003), whereas PTE 3 revealed no significant differences 

(p-value 1.000). Frequency prescription was too low in all 3 cases (p-value <0.0001) and 

session duration showed in PTE 1 (p-value <0.0001) and PTE 2 (p-value 0.0193) significant 

values. No significant differences could be found for program duration, indicating that it 

corresponds with the guidelines. Strength training should be included in all three cases and 

was prescribed by most of the therapists in each case (>90%). No significant correlations could 

be found. 

Conclusion: Physiotherapist seemed to not entirely succeed to prescribe exercise therapy for 

cardiovascular diseases in concordance with the current guidelines. This could be due to the 

wide variety of exercise prescription among physiotherapists. No correlations for socio-

demographic factors were found. 

Key-words: physiotherapists, exercise prescription, guideline recommendations, digital 

decision support system 
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1. Introduction 
In line with the growing evidence that physical activity has a whole-body effect as stated in 

Abell et al. (2016) and Blair (2009), the world health organisation (WHO) states that, for a 

healthy individual, weekly physical activity of a moderate intensity for 150-300 minutes is 

required to maintain healthy (World Health Organization, 2020). A higher exercise load even 

provides additional benefits and will translate curvilinearly in a better health condition (Bull 

et al., 2020; Warburton, Nicol, & Bredin, 2006). 

For the more chronic conditions, such as diseases of affluence, exercise therapy has been 

proven to decrease the mortality risk. Lewinter et al. (2015) and Hansen, Niebauer, et al. 

(2018) have shown that exercise therapy was improving the exercise capacity and health 

condition of patients with cardiovascular diseases (CVD). 

CVD is an umbrella term for a diverse group of disorders that can either be congenital or 

acquired. Coronary heart disease, stroke & transient ischaemic attack, peripheral arterial 

disease, aortic disease: these are all diseases listed under this collective term. The NHS 

website (2022) defines CVDs as conditions that affect the heart or blood vessels. Many risk 

factors are identified to elevate the risk of developing CVD. Among these are: smoking, 

consumption of unhealthy food, obesity, physical inactivity, etc. (Andersson & Vasan, 2018). 

Movement will improve vascular function, cardiac preconditioning and anti-inflammatory 

effects (Fiuza-Luces, Garatachea, Berger, & Lucia, 2013; Green, Hopman, Padilla, Laughlin, & 

Thijssen, 2017; Niessner et al., 2006; Sahebkar et al., 2015; Shimada et al., 2011; Thijssen, 

Redington, George, Hopman, & Jones, 2018). Additionally, exercise therapy protects the 

patient against sarcopenia, which is known to be a sustaining factor for CVD (Kinugasa & 

Yamamoto, 2017; Minn & Suk, 2017; Spahillari et al., 2016). With all the stated benefits that 

come with physical activity, it is no surprise that exercise therapy is a crucial part in CVD 

rehabilitation to maintain or improve the quality of life (Fiuza-Luces et al., 2018).  Shoemaker, 

Dias, Lefebvre, Heick, and Collins (2020) state in their practice guideline that physical 

therapists have the main goal to improve functionality and reduce hospital admission in CVD 

with an individualized therapy to increase daily physical activity levels. Moreover, they should 

be able to give education on the management of the patients’ chronic disease. This includes 

advice on nutrition & self-care behaviour. So, physical therapists have a key-task within the 

interdisciplinary team as they work close with the patient (Shoemaker et al., 2020). A problem 
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is that there are many different guidelines, which results in a large inter-clinician variance in 

exercise prescription (Abell et al., 2016). The way in which exercise prescription is performed 

even varies between different countries and rehabilitation centra in the same country 

(Bjarnason-Wehrens et al., 2010; Vromen et al., 2013).                                     

When comparing different work settings, in hospital-based rehabilitation, objective 

instruments like an ergospirometry test are available. Another advantage of this setting is the 

availability of extensive arsenal of fitness equipment to perform exercise therapy. The 

downside is that patients rehabilitate in group, causing physiotherapists not being able to 

work one on one, which is an asset in a private practice setting. Such setting however has 

probably less resources and sophisticated material for training and assessments.                                     

A possible solution for both individualization in a hospital setting as well as the use of 

sophisticated equipment in private practice could be a digital decision support system (DDSS). 

Previously, DDSS were mainly used for management and medication prescription, so logically 

this is where the most research has been done. For medication prescription, the evidence is 

also quite old, but there is a positive trend towards the improvement of drug dosing as seen 

in (Hunt, Haynes, Hanna, & Smith, 1998; Walton, Dovey, Harvey, & Freemantle, 1999). Most 

of the above-mentioned articles were written about physicians. In case physiotherapists even 

were involved, they represented merely a tiny fraction of the sample. Because exercise 

therapy is considered a competence of physiotherapists and is implemented in the 

physiotherapy education package, it would be interesting to research the inter-clinician 

variance and the usability of a DDSS in this profession. The EXPERT tool is an example of a 

DDSS aiming to facilitate the implementation of up-to-date guidelines and expert opinions in 

cardiac rehabilitation (CR) (Hansen et al., 2017; Hansen, Niebauer, et al., 2018).               

This application will be used to analyse the following research question: “How does the 

prescribed exercise therapy by physiotherapists correspond with the recent guidelines in 

cardiovascular patients?”. The secondary analysis to find possible correlations is stated as 

followed: “Which socio-demographic factors have a correlation with the compliance of 

exercise therapy to the current guidelines?” The hypothesis is that physiotherapists are up to 

date to the most recent guidelines and therefore comply with these. For the secondary 

analysis, the hypothesis states that there are certain participant factors that correlate with 

this compliance. 
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2. Method 

2.1. Participants 
The study consists of Belgian physiotherapists who were contacted by Axxon, the union of 

physiotherapists in Belgium. Axxon contacted all potential participants in their contact list via 

an e-mail. The recruitment/participation period was running from December 2021 till March 

2022. The invitation mail (appendix 1) send to all potential participants by Axxon was 

accompanied by study information (appendix 2), a link to an online consent form (appendix 

3) and a privacy notice (appendix 4). Only after the completion of this form, participants were 

able to access the study and share their personal details with the researchers. The 

recruitment ended after all participants had received two more reminders of participation by 

e-mail. The contacted physiotherapists were informed that participation was voluntary and 

would in no means impact their relationship with Axxon. After completion of the study, the 

participants had access to a debrief sheet and the possibility to acquire a summary of the 

findings on request. This was asked in the online consent form accompanied with the question 

to provide their email address for this purpose.  

 

2.2. Inclusion/exclusion criteria  
Eligible participants were active Belgian physiotherapists, no restrictions were made for years 

of experience or characteristics of the rehabilitation program they apply to their patients. The 

single exclusion criteria was not being able to access a device to run the EXPERT tool (appendix 

6), which will be used to gather the data. 

 

2.3. Study-design 
This study is part of another larger study: “The evaluation of exercise prescription by 

physiotherapists to patients with (elevated risk for) CVD by digitised patient simulations 

where participants will undergo a training period to research the training effect of the EXPERT 

tool”. For this study, only the baseline measures of this larger study will be used, which causes 

the cross-sectional character of this study. 

The set-up of this study posed no threat to the participants as they only had to fill out 

questionnaires and solve cases. The only inconvenience the participants could possibly 

experience was the time spend to execute the tasks. Although this was to the utmost extent 
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resolved because participants could choose a convenient time and location on their own to 

dedicate to their participation.  

The data for this cross-sectional study will be gathered through the EXPERT tool (Hansen et 

al., 2017; Hansen, Niebauer, et al., 2018) which was developed by EDM at Hasselt University 

in Belgium. This is a DDSS that has been approved by the European Association of Preventive 

Cardiology (EAPC) and aims to facilitate the implementation and scientific knowledge around 

CR. The application bases its recommendation on current clinical guidelines, research and 

expert opinions, which are periodically updated (Hansen et al., 2017). The retrieved data will 

be stored securely on Hasselt University networks.  

Participants needed to complete a baseline questionnaire (appendix 5) to acquire a socio-

demographic image of the researched sample. More detailed will they be asked about their 

gender, age, qualifications, special competence for CR, delivery mode of CR, work setting, 

years of CR experience and choice of existing guidelines to rely on. This data is important for 

the secondary analysis as possible correlations regarding the concordance with the EXPERT 

tool will be researched. To elaborate on the use of these guidelines, potential barriers and 

facilitators for implementation will be questioned as well as available resources/abilities to 

improve this. Additionally, this will partially focus on their knowledge and the attitude 

towards the use of technology and DDSS in the practice with a customized version of the 

Technology Acceptance Model (TAM) (appendix 5). Finally, they will be asked if they have had 

any prior experience of working with the EXPERT tool as it is already commercially available. 

After this procedure, the participants gain access to the EXPERT tool in which they will be 

asked to fill in three cases. The primary outcome of this study is the assessment of exercise 

prescription in physiotherapy. The different training modalities from the exercise prescription 

as given by the participants will be compared against the recommendations given by the 

EXPERT tool, which will in this study be considered as the gold standard. This will lead to two 

analyses. On the one hand, it will be determined whether the participants have given a 

prescription in resemblance to the EXPERT tool recommendations. On the other hand, the 

congruency between the different physiotherapists will be analysed. After this outcome, the 

characteristics of the participants will be implemented in the analysis to search for relations 

to detect influencing factors. 
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The primary outcome of this study is the assessment of exercise prescription in 

physiotherapists. The prescribed training parameters were compared to the 

recommendations of the EXPERT tool and compared to each other to check for congruency. 

 

2.4. Cases 
The three cases consist of fictional patients which suffer increasingly more complex CVDs or 

risks, which result in three different difficulty levels: easy, intermediate and difficult. The 

participants are asked to give an exercise prescription as best as they can to their knowledge 

by determining the exercise modalities considering the patient’s profile. This includes exercise 

intensity (beats per minute), exercise frequency (days/week), program duration (weeks), 

exercise session duration (min/session) and whether strength training is recommended (Y/N). 

At the end, they can indicate in an open text box whether they would give additional exercise 

training and if yes, which types should be considered.  

 

Table 1 
Baseline cases 

      

  Case 1 

  

Case 2 Case 3 

Sex (M/F) 

  

Male  Male Female 

Date of birth 

  

26/02/1950 04/10/1945 05/08/1950 

VO2max (l/min) 

  

2.5  1.5 0.767 

Resting HR (bpm) 

  

55 52 52 

Peak exercise HR 

(bpm) 

  

123 112 100 

Body weight (kg) 

  

65 80 90 

Body Height (cm) 171 182 165 
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Blood pressure 

(mmHg) 

  

145/82 125/80 135/75 

Fasting glycemia 

(mg/dl) 

  

95 102 115 

Smoker (Y/N) 

  

No No No 

Primary indication 

  

Acute myocardial 

infarction with PIC 

(CAD, PCI, CABG & 

endo-ACAB) 

  

AMI with CABG (CAD, 

PCI, CABG & endo-

ACAB) 

Myocardial ischemic 

threshold at 90 bpm 

Co-morbidities 

  

Dyslipidaemia, 

hypertension 

  

Obesity, 

Dyslipidaemia, 

Hypertension 

Obesity, Type II 

diabetes, 

hypertension 

  

Exercise modifier 

  

/ COPD Sarcopenia/frailty 

Medication intake 

  

Beta blocker, Statin Beta blocker, Statin Beta blocker, statin, 

insulin 
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3. Statistical analyses 
The parameters included in the statistical analysis were ‘intensity’ (bpm), ‘frequency’ 

(sessions/week), ‘session duration’ (minutes/session), ‘program duration’ (weeks) and 

‘strength’ (yes/no). These data were obtained from the analysis of the three control cases, 

respectively PTE1, PTE 2 and PTE 3, that the physiotherapists had to fill in. For ‘intensity’ and 

‘session duration’, the EXPERT tool recommendation consisted of a range in which one should 

operate, for the statistical analysis the mean of those range extremities was taken. 

The statistical analyses were executed by the statistical program JMP v.16.2 from SAS. Firstly, 

the distribution of the processed data was determined by the Shapiro-Wilk test. For assessing 

the difference between the exercise prescription of the participants and the EXPERT tool, a 

parametric paired t-test was used in case of normal distribution and a non-parametric 

Wilcoxon test if not. For examining potential existing relations between the participants 

characteristics (gender, age, qualifications, special competence in CR, work setting, years of 

experience & guideline choice) and their exercise prescription concordance with the EXPERT 

tool recommendation, the data has been processed and put in congruency tables. For 

determining the concordance, each training parameter in each case was investigated whether 

or not they equalized the matching EXPERT tool recommendation (Y/N) which then was 

analysed to the socio-demographic factors. If the conditions were met, the Pearson test was 

used for the data analysis otherwise the Fisher’s exact test has been performed. For all 

statistical analyses, the significance level was set at p<0.05 (2-tailed). 
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4. Results 

4.1. Participant characteristics 
As a result, 35 Belgian physiotherapists from the contact list of Axxon filled in the informed 

consent and therefore were able to participate in the study. From these physiotherapists, 31 

filled in all the questionnaires to form an image about the socio-demographic and 

professional profile of the sample. As seen in table 2 we can conclude that this study group 

represents a broad range of age. A big part of the researched sample has had a university 

education with the minimum level of a master’s degree (45.46%). Much less physiotherapists 

have earned a special competence for CVD rehabilitation which was achieved by a minority 

of 36.36%, although almost everyone at least had one or more years of experience in CVD. 

More than 2/3 of the physiotherapists included in the study worked in a hospital setting as 

only 28.13% worked exclusively in a private practice. The average number of patients with a 

CVD daily treated for this sample is 15.19 ± 12.40. Three different official treatment guidelines 

and university courses or combinations of those were considered as a foundation for the 

rehabilitation plan. Almost half of the participants used the EAPC guidelines (45.16%).            

The current guidelines did not provide a clear understanding of concordant exercise 

prescription in CVD rehabilitation as indicated by 95% of the participants via another 

questionnaire (appendix 5). Therefore, this same amount of researched physiotherapists do 

not fully implement these guidelines in their rehabilitation. This is not surprising as 45.45% 

has the perception that the guidelines are difficult to read/understand and not specific 

enough for certain condition types. Of the participants, 57.57% thinks that their workplace 

does not have the right equipment and considers this as a barrier for the implementation of 

these guidelines. Although 72.72% thinks that their workplace does not affect their way of 

delivering rehabilitation. As soon as new guidelines appear, 54.54% of the physiotherapists 

reads them and applies them in their rehabilitation. One third of the participants says that 

the type of patient does not affect their decision-making process during exercise therapy.  

4.2. Technology acceptance 
A modified Technology Acceptance Model (mTAM) (appendix 5) was added to understand the 

attitude of the participants towards technology in their practice. Technology and innovation 

are daily implemented in their practice by 87.87% of the sample. These have a positive 

attitude towards the usage of computer programs. Most of the participants feel they have 

good skills using computer programs in their daily practice as said by 78.78%. When asked 
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about DDSS, 66.66% indicated that they did not know about the existence of such software 

and their use in medicine 

4.3. Exercise prescription 

4.3.1. Primary outcomes  

Firstly, prescribed intensity by physiotherapists was compared with the intensity prescribed 

by the EXPERT tool. This showed a significant difference in PTE 1 & 2 (table 3). In PTE 1, the 

average intensity of 99.6086 (± 13.3365) bpm was significantly higher (p-value 0.0019) 

compared to the EXPERT tool which recommend an intensity of 92.0000 (± 10.000) bpm. The 

same was applicable for PTE 2 (p-value 0.0003) where the intensity prescribed by 

physiotherapists is 92.4063 (± 12.1486) bpm, while the EXPERT tool recommended an 

intensity of 84.5000 (± 8.5000) bpm. This is also shown in figure 1. The intensity of <91 bpm 

prescribed by the EXPERT tool in PTE 3 showed no significant differences (p-value 1.0000) 

compared to the prescribed intensity of 83.5645 (±7.73708) bpm by physiotherapists. 

Secondly, the prescribed frequency by physiotherapists is lower in each case (p-value 

<0.0001) as shown in table 3. The prescribed frequencies were respectively 3.88571 (± 

1.49059) days/week in PTE 1, 4.34375 (± 1.59858) days/week in PTE 2 and 4.20313 (± 1.46936) 

days/week in PTE 3 (figure 2). 

Thirdly, session duration (figure 3), despite the majority lies within the interval of 20 – 60 min 

(average 40 min) recommended by the EXPERT tool, showed a significant difference in PTE 1 

(p-value <0.0001) & PTE 2 (p-value 0.0193) (table 3). In PTE 1 average session duration was 

50.7000 (± 13.9859) min and 48.9531 (± 21.8100) min in PTE 2. In PTE 3 no significant 

difference was found regarding session duration (p-value 0.5672). The recommended session 

duration prescribed by the EXPERT tool was 30 – 60 min (average 45 min), while 

physiotherapists prescribed a session duration of 45.071 (± 17. 5639) min. 

Fourthly, the analysis of the prescribed program duration, shown in figure 4, found no 

significant differences when compared to the recommendation of the EXPERT tool (table 3). 

In PTE 1 a program duration of >12 weeks was recommended, physiotherapists prescribed a 

program duration of 16.0000 (± 8.41412) weeks. In PTE 2 & 3 the recommended program 

duration by the EXPERT tool was >24 weeks, respectively physiotherapists prescribed 19.000 

(± 9.01322) weeks for PTE 2 (p-value 0.9976) and 20.2759 (± 8.52683) weeks for PTE 3 (p-

value 0.9932). 
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Finally, therapists needed to respond if they should include strength training or not (figure 5). 

The EXPERT tool recommended the inclusion of strength training for each case. In PTE 1 

91.43% of the physiotherapists included strength training, in PTE 2 90.23% and in PTE 3 

90.63% as displayed in table 3. 

  

4.3.2. Secondary outcomes  

For the secondary outcomes, the socio-demographic and professional characteristics of the 

physiotherapists were matched with the exercise prescription parameters to research 

possible correlations. These can be found in table 4. Only one significant correlation could be 

indicated in PTE 2 where there was a correlation between the prescribed frequency and work 

setting of the physiotherapists. From the participants who did not prescribe a sufficient 

frequency, 58.62% were physiotherapists who did solely work in a hospital.  

For PTE 1 session duration, no possible correlations could be researched because all given 

time values were within the range, prescribed by the EXPERT tool. The remaining participant 

characteristics showed no significant correlation with any of the exercise modalities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 

 

Table 2 
Socio-demographic & professional characteristics 

      

Sex   33     

  Female 25 (75.76)     

  Male 8 (24.24)     

Age   33     

      <30 years 12 (36.36)     

     30-39 years 6 (18.18)     

  40-49 years 9 (27.27)     

  50-59 years 5 (15.15)     

      >59 years 1 (3.03)     

Qualifications   33     

  Graduate/A1 7 (21.21)     

  Licentiate 4 (12.12)     

  BSc physiotherapy 2 (6.06)     

  MSc physiotherapy 15 (45.46)     

  MSc + PhD 3 (9.09)     

  Licentiate + MSc 1 (3.03)     

  Licentiate + master manual 

therapy 

1 (3.03)     

Special professional 

competence CVD 

physiotherapy 

  33     

  No 21 (63.64)     

  Yes 12 (36.36)     

Work setting   32     

  Private practice 9 (28.13)     

  Hospital 19 (59.38)     

  Hospital & private practice 3 (9.38)     

  Hospital & university 1 (3.13)     

Years of experience in CR   32     
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         <1 year 4 (12.5)     

  1-5 years 13 (40.62)     

  6-10 years 7 (21.88)     

        >10 years 8 (25.00)     

Used guidelines   31     

  University courses 2 (6.45)     

  GERS (France) 1 (3.23)     

  KNGF  9 (29.03)     

  EAPC 14 (45.16)     

  KNGF & EAPC 4 (12.90)     

  KNGF & EAPC & Cardiac Rehab 

Courses KU Leuven 

1 (3.23)     

Awareness DDSS   33     

    No 22 (66.67)     

    Yes  11 (33.33)     

          

BSc, Bachelor of Sciences; MSc, Master of Sciences; PhD, Doctor of physiotherapy; CVD, Cardiovascular 

disease; GERS, Groupe Exercise readaptation sport of the French Society of Cardiology; KNGF, Koninklijk 

Nederlands Genootschap voor Fysiotherapie; EAPC, European Association of Preventive Cardiology; DDSS, 

Digital Decision Support System 
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Table 3 
Prescription of physiotherapists compared to recommendation EXPERT tool 

      
Physiotherapist 

  
EXPERT tool 

  
P-value 

    Mean (±SD) 
  

Mean (±SD) 
  

  

  PTE 1 99.6086 (± 13.3365) 92.0000 (± 10.0000) 0.0019 
Intensity (bpm) PTE 2 92.4063 (± 12.1486) 84.5000 (± 8.5000) 0.0003 

  PTE 3 83.5645 (±7.73708) <91.0000 1.0000 
          
  PTE 1 3.88571 (± 1.49059) 7.0000 <0.0001 

Frequency (days/week) PTE 2 4.34375 (± 1.59858) 7.0000 <0.0001 
  PTE 3 4.20313 (± 1.46936) 7.0000 <0.0001 
          
  PTE 1 50.7000 (± 13.9859) 40.0000 (± 20.0000) <0.0001 

Session duration (min) PTE 2 48.9531 (± 21.8100) 40.0000 (± 20.0000) 0.0193 
  PTE 3 45.071 (± 17.5639) 45.0000 (± 15.0000) 0.5672 
          
  PTE 1 16.0000 (± 8.4141) >12.0000 0.9957 

Program duration (weeks) PTE 2 19.000 (± 9.0132) >24.0000 0.9967 
  PTE 3 20.2759 (± 8.5268) >24.0000 0.9932 
          
  PTE 1 91.4300 100.0000   

Strength included (%) PTE 2 90.2300 100.0000   
  PTE 3 90.6300 100.0000   

          

SD, standard deviation ; PTE 1, Patient 1; PTE 2, Patient 2; PTE 3, Patient 3 
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Table 4 
Correlations between exercise prescription parameters and socio-demographic and professional characteristics (Y/N) 

 
 
 

  
 
Gender 

 
 

Age 

 
 

Qualifications 

 
Special 

professional 
competence 

 
 

Setting 

 
 

Experience 

 
 

Guidelines  

 
 

 
Intensity 
(p-value) 

 
PTE 1 

 
PTE 2  

 
PTE 3 

 
N 

(0.2419) 
N 

(0.6715) 
N 

(0.5575) 

 
N 

(0.0587) 
N 

(0.3680) 
N 

(0.7586) 

 
N 

(0.4483) 
N 

(0.2495) 
N 

(0.1762) 

 
N 

(0.6918) 
N 

(0.0527) 
N 

(0.2463) 

 
N 

(0.3323) 
N 

(0.9079) 
N 

(0.7198) 

 
N 

(0.1025) 
N 

(0.8064) 
N 

(0.2551) 

 
N 

 (0.5384) 
N 

(0.8826) 
N 

(0.2973) 
 

 
 

 
Frequency 
(p-value) 

 
PTE 1 

 
PTE 2 

 
PTE 3 

 
N 

(0.2412) 
N 

(0.5894) 
N 

(0.5504) 

 
N 

(0.3914) 
N 

(0.1454) 
N 

(0.1308) 

 
N 

 (0.0726) 
N 

(0.1432) 
N 

(0.5632) 

 
N 

 (0.2713) 
N 

(0.6221) 
N 

(0.6111) 
 

 
N 

(0.2122) 
Y 

(0.0240) 
N 

(0.0647) 

 
N 

 (0.7976) 
N 

(0.2318) 
N 

(0.1156) 

 
N 

 (0.8178) 
N 

(0.4691) 
N 

(0.3301) 

 
 

 
Session duration 

(p-value) 

 
PTE 1 

 
PTE 2 

 
PTE 3 

 
 
 

N 
(1.0000) 

N 
(0.5688) 

 
 
 

N 
(0.6571) 

N 
(0.6580) 

 
 
 

N 
(0.2069) 

N 
(0.5968) 

 
 
 

N 
(0.0542) 

N 
(0.1296) 

 
 
 

N 
(0.4836) 

N 
(0.1765) 

 
 
 

N 
(0.5037) 

N 
(0.4641) 

 
 
 

N 
(0.8079) 

N 
(0.5437) 

 
 
 

 
Program duration 

(p-value) 

 
PTE 1 

 
PTE 2 

 
PTE 3 

 
N 

(0.2412) 
N 

(0.2768) 
N 

(0.5453) 

 
N 

(0.3914) 
N 

(0.0930) 
N 

(0.2346) 

 
N 

(0.6944) 
N 

(0.5633) 
N 

(0.2692) 
 

 
N 

 (0.2602) 
N 

(0.6254) 
N 

(0.6125) 

 
N 

(0.2747) 
N 

(1.0000) 
N 

(1.0000) 

 
N 

 (0.9114) 
N 

(0.7050) 
N 

(0.6465) 

 
N 

 (0.7903) 
N 

(0.5896) 
N 

(0.5821) 

 
 

 
Strength 
(p-value) 

 
PTE 1 

 
PTE 2  

 
PTE 3 

 
N 

(0.1386) 
N 

(1.0000) 
N 

(1.0000) 

 
N 

(0.7724) 
N 

(0.0854) 
N 

(0.2882) 
 

 
N 

 (0.2117) 
N 

(1.0000) 
N 

(1.0000) 
 

 
N 

 (1.0000) 
N 

(1.0000) 
N 

(0.2579) 

 
N 

(0.3565) 
N 

(1.0000) 
N 

(1.0000) 

 
N  

(0.5335) 
N 

(1.0000) 
N 

(0.8681) 

 
N 

(1.0000) 
N 

(1.0000) 
N 

(1.0000) 

Y, Yes ; N, No; PTE 1, Patient 1; PTE 2, Patient 2; PTE 3, Patient 3 
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5. Discussion 
The objective of this study was to determine to what extent physiotherapists prescribe 

exercise therapy according to the most recent guidelines. This resulted in an analysis of the 

exercise therapy prescribed by 35 physiotherapists.  

The hypothesis for the first research question stated that physiotherapists would prescribe 

exercise therapy according to the most recent guidelines. By comparing the prescription 

parameters of physiotherapists and the recommendations of the EXPERT tool, some 

discrepancies became visible. These may be explained by different habits in the prescription 

of exercise therapy, as well as education and even the organisation where exercise therapy is 

provided.  

The intensity prescribed by physiotherapists was significantly higher in PTE 1 (p-value 0.0019) 

and PTE 2 (p-value 0.0003) compared to the EXPERT tool, while in PTE 3 (p-value 1.0000), the 

prescribed intensity did meet the guideline recommendation (figure 1). Although it is 

important to note that the EXPERT tool only provided an upper limit and no training interval 

because of an ischemic threshold at 90 bpm, which was given in the case formulation. This 

made the intensity determination much easier and probably gives a distorted picture for the 

total intensity analysis because of the extremely low percentage of incorrect prescriptions. 

According to the guidelines published by Vanhees et al. (2012) and Piepoli et al. (2016), 

moderate exercise intensity is the most effective therapy. Vissers et al. (2013) confirm in their 

systematic review that for reduction of visceral adipose tissue, a moderate to vigorous 

intensity should be reached in obese patients. The reason why physiotherapists prescribed a 

higher intensity could be due to the EXPERT tool that gives an interval in which the patient 

needs to train, while the physiotherapists were not instructed to fill in an interval, resulting 

in a single heartbeat as the answer. Hansen et al. (2017) reported also in an earlier study 

(including cardiologists and physiotherapists) that 74% of the intensity prescription did not 

correspond with the recommendations. This does not match with the calculated percentage 

in this study of 42.31%, which is probably a distorted image because of the third case as 

explained earlier. When omitting this third case from the analysis, a higher percentage of 

58.81% has been calculated which seems to be more accurate and more trustworthy.   

Another reason could be the application of high intensity interval training (HIIT) in 

rehabilitation as a couple of participants reported this as additional training. A recent 

systematic review and meta-analysis concluded that HIIT could improve peak VO2 in patients 
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with myocardial infarction(Qin, Kumar Bundhun, Yuan, & Chen, 2022). This same conclusion 

has been made for patients with type 2 diabetes in (Liu, Zhu, Li, Li, & Xu, 2019). So, after the 

analysis it is clear that the physiotherapists did not prescribe the correct amount of intensity 

as recommended by the EXPERT tool.  

Frequency was significantly lower in each case. This indicates that the physiotherapists 

systematically underestimated the recommended frequency of seven times a week that was 

determined by the EXPERT tool as shown in figure 2. This is also stated in the guidelines of 

Corra et al. (2010) and Piepoli et al. (2016), who recommended a minimum of three to five 

sessions per week, but also declared that the favourable frequency is seven times per week. 

In addition, Thompson (2005), suggested to instruct patients with coronary artery disease to 

exercise on a daily basis. Choi and Choi (2022) linked an increased frequency of moderate to 

vigorous physical activity of more than five times per week to a decreasing risk of CVD in an 

elderly population. This was confirmed in a meta-analysis of 21 prospective cohort studies 

which found consistently that a high level of PA resulted in a lower risk of CVD (Li & Siegrist, 

2012). Contradictory findings are reported in literature regarding the prescription of 

frequency as Uddin et al. (2016) shows a great variation among different studies. Current 

research indicates that the prescription of exercise frequency did correspond with the EXPERT 

tool (Hansen et al., 2017), while there are also reports of significant differences and significant 

inter-clinician variances regarding frequency prescription (Hansen, Ruiz, et al., 2018).                   

A probable reason why physiotherapists prescribed a significant lower training frequency 

here could be due to misinterpretation. The given answers could be the actual number of 

sessions in the concerned work setting of the physiotherapist. Chances are high that these 

patients, in real life, should also have received some home-exercises which would result in a 

frequency that could be higher than the results indicate. Multiple participants indicated that, 

for additional training, they instructed the patient to do walking, cycling, yoga or other 

activities as home exercises to elevate their PA level. The analysis showed that the 

participants did systematically underestimate the training frequency.  

The prescription of session duration showed a significant difference in PTE 1 and PTE 2 

compared to the EXPERT tool although almost all the prescribed session durations laid 

between the interval (figure 3). In PTE 1 97.14% of the prescribed session durations lays 

between the interval recommended by the EXPERT tool. For PTE 2 is this 90.63% and for PTE 

3 83.87%. Literature shows that the minimum session duration of a continuous training, as 
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recommended by the EXPERT tool, should be at least 20 minutes with at the end a mild to 

moderate perceived fatigue level (Mezzani et al., 2013). According to Piepoli et al. (2016) a 

session duration between 40 and 60-90 minutes is recommended for lipid control in patients 

with dyslipidaemia. Previous findings are, again, contradictory showing that the prescribed 

session duration matches with the recommendations on one hand (Hansen et al., 2017), while 

on the other hand (Hansen, Ruiz, et al., 2018) found significant differences and significant 

inter-clinician variances. Possibly, this distorted representation as seen in figure 3 can be the 

result of working with an average value in the statistical analysis instead of the median. Due 

to the great inter-clinician variance, it must be concluded that the prescribed session 

durations did not meet the current guidelines, although the mean lies within the 

recommended interval. 

For program duration, no significant differences were observed in the analysis, meaning that 

the prescription of it was according to the guidelines (Corra et al., 2010; Mezzani et al., 2013; 

Piepoli et al., 2016). Still, large inter-clinician variances are present within the prescription of 

program durations ranging from three to 40 weeks (figure 4). This was also found by Hansen 

et al. (2017) with programs which ranged up to 52 weeks in similar cases as used in this study. 

Additionally, in PTE 2 and PTE 3 where the recommended program duration was >24 weeks, 

67.86% of the physiotherapists prescribed a program duration <24 weeks in PTE 2 and 58.62% 

in PTE 3. However, program duration also depends on a lot of personal factors such as how 

satisfied the patient is with the perceived level of functioning, motivational level, are training 

goals achieved, etc., which is also reported by Achttien et al. (2013) & Kraal, Vromen, Spee, 

Kemps, and Peek (2017). Therefore, determining the duration of the program in advance is, 

considering the minimal programme duration, rather an estimation than a fixed number of 

weeks. Santiago de Araújo Pio, Marzolini, Pakosh, and Grace (2017) reported in their 

systematic review significantly less percutaneous coronary interventions (PCI) when at least 

36 sessions of CR were implemented. They did suggest a minimum of 12 sessions for 

improvements with more sessions resulting in more benefits. In the long term it is beneficial 

to also work on the self-efficacy of the patient as Kalter-Leibovici et al. (2017)  showed that 

disease management could elongate the time till  hospital admission for heart failure. On top 

of this, it seemed to improve quality of life and mental state which are at least equally 

important as controlling the disease itself. 
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The implementation of strength training was recommended by the EXPERT tool in each case 

and most of the physiotherapists prescribed it. This results in an inclusion rate of 91.43% in 

PTE 1, 90.23% in PTE 2 and 90.63% in PTE 3. This could mean that the awareness of the 

positive effects of strength training among the included physiotherapists is high. Strength 

training can cause a reduction in heart rate and blood pressure in CVDs (Bjarnason-Wehrens 

et al., 2004), while it has also a positive effect on the blood glucose levels & glycemic control 

in diabetes mellitus type 2 according to the guideline of Colberg et al. (2010) and systematic 

review of Ishiguro et al. (2016). Multiple other studies have shown that the inclusion of 

strength training in addition to endurance training has superior effects rather than endurance 

training alone (Hansen et al., 2019; Lee, Lee, & Stone, 2020). 

Based on the analysed data in this study, it is safe to say that great inter-clinician variances 

exist in prescribing exercise parameters. Due to the availability of multiple guidelines, 

differing with minor nuances, the uniformity in prescription drops which explains the high 

variety in exercise prescription and is likely to result in a lower quality of care. This is also 

stated in the study of Abell et al. (2016) and (Hansen, Ruiz, et al., 2018). Another reason that 

possibly can explain the variance are specific barriers to follow these recommendations (Goud 

et al., 2010), causing altered prescriptions of exercise parameters and therefore lower 

concordance to the guidelines. More than half of the participants in this study said that their 

workplace did not have the right equipment to follow the guidelines. Goud et al. (2010) 

detected via a semi-structured interview three possible barriers that withheld the clinician to 

properly follow the accessible guidelines; 1) barriers using objective instruments to assess the 

patient needs for CR, 2) barriers using the proper assessment of the risk behaviour and 

lifestyle of patients, 3) barriers to therapy decision-making according to guideline 

recommendations. More concretely, time-management and the inaccessibility of sufficiently 

sophisticated equipment needed to follow the guideline recommendations seem to be the 

most limiting factors, also referred to as external barriers. Another possibility is that 95% of 

our participants indicated that the current guidelines for exercise prescription were not 

always clear and did not fully implement them in their practice. Nevertheless, it must be 

considered that the EXPERT tool is not the gold standard in exercise prescription but only an 

instrument that prescribes exercise therapy according to the recommendations of the 

practice guidelines and expert opinions included in the tool (Hansen, Ruiz, et al., 2018). 
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6. Strengths & Limitations   
Above-mentioned results and conclusions should be taken into consideration with some 

limitations of this study. The biggest limitation of this study is the small number of 

physiotherapists that responded to the invitation to partake. This resulted in a lower 

statistical power because mostly non-parametric tests had to be executed because of the 

requirements that were not fulfilled. Another result of this is that the generalisation of the 

results for physiotherapists must be carefully interpreted because of a potential non-

participation bias. It is entirely possible that mostly physiotherapists that had interest in or 

worked in CR, agreed to participate in the study as 71.89% of the participants work at least 

partly in a hospital setting. Because of the focus in this study on CVD, further research has to 

be done to translate these findings to other diseases or exercise therapy in general. Questions 

were not always specific enough, for example when exercise intensity was asked in the form 

of bpm, it was not clearly stated that one should give a training interval. This resulted in 

mostly a single number of bpm for an answer, which was not clear if it was an upper or lower 

extremity of the training range or the mean of both, whereby a possible misinterpretation of 

the results exists. Another weakness is the limited amount of only three cases that the 

participants had to solve, which finally only provides three sources of data for each exercise 

parameter to come to a general conclusion. Especially for exercise intensity, the third case 

seemed to be too easy because of the information given in this case, causing a distortion of 

the analysis. 

The chance of measurement errors has been reduced since the EXPERT tool is an objective 

instrument that provides the most recent guideline recommendations. This resulted in a 

uniform and standardised approach to gather the data for processing. Another strength of 

this study is the fact that firstly a systematic review has been conducted to research the 

evidence around the subject. This resulted in a study that focussed on a population that has 

not been researched separately in this domain before. So, this is the first study that 

researched the exercise prescription in physiotherapists only. An additional strength is that 

the subject of this study is clinically truly relevant as CVD have a growing incidence due to 

inactivity and is a disease which needs a very individualised approach according to the profile 

of the patient.   

 

 



26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

 

7. Conclusion 
This study concludes that physiotherapists do not entirely succeed to prescribe exercise 

therapy for CVD in concordance with the current guidelines. Only for the program duration 

and implementation of strength training, the participants made the correct prescription. 

Another conclusion is the fact that a great inter-clinician variance is present as could be 

detected in every exercise modality. No correlations of socio-demographic factors with the 

correctness of exercise prescription in concordance with the current guidelines has been 

found. As this study has been executed on a small scale, further research on a much larger 

scale has to be done to generalize, confirm and consolidate these findings. 
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