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Blood Flow Restricted Training in Patients with 1 

Persistent Knee Pain  2 

 3 

Abstract 4 

Objective: To assess the effect of an eight-week training protocol using low-load blood flow restricted 5 

training (LL-BFRT). The main hypothesis was that LL-BFRT is a feasible training method for patients 6 

with persistent knee pain, while being effective in reducing pain and improving patient reported 7 

outcome measures, muscle strength and volume. Design: Prospective cohort study. Setting: The 8 

Department of Orthopaedic Surgery and Traumatology at Kolding Hospital (part of Hospital 9 

Lillebaelt). Participants: Twenty-nine participants were assessed for eligibility and thirteen 10 

participants were enrolled in the study. All participants included in the study were recruited from the 11 

Department of Orthopaedic Surgery and Traumatology at Kolding Hospital. Ten of the thirteen 12 

participants completed the study, two participants dropped out and one was lost to follow-up. 13 

Intervention: An eight-week training protocol, consisting of one daily session of single-legged squat 14 

on the leg of the affected knee with blood flow restriction (BFR). Outcome Measures: The Knee 15 

injury and Osteoarthritis Outcome Score (KOOS), isometric maximal voluntary contraction (iMVC), 16 

thigh girth physical performance tests. Results: No improvements were seen in any of the five KOOS 17 

subscales, iMVC, thigh girth or the physical performance tests Conclusion: LL-BFRT was feasible, 18 

but eights week of training did not reduce pain, improve patient reported outcome or muscle strength 19 

and volume. Furthermore, LL-BRFT training had no effect on physical performance.  20 

Keywords: Blood flow restricted training, knee pain, rehabilitation  21 
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1 | Introduction 22 

Knee pain is a major health issue in most developed countries affecting approximately 25% of the adult 23 

population1. Persistent knee pain often leads to immobilization, reduced ability to perform daily 24 

activities, and participation in sports2, and is greatly associated with decreased quality of life (QoL)3. 25 

Strengthening of the quadriceps musculature has been found to reduce knee pain4, and high-load 26 

resistance training (HL-RT) has been a cornerstone in traditional rehabilitation. However, HL-RT can 27 

be unfeasible and even contraindicated in individuals with persistent knee pain due to exercise induced 28 

knee pain, sensation of joint instability, and increased risk of additional knee joint damage5,6. Low-load 29 

resistance training (LL-RT) has therefore been tested, but is found to be ineffective in reducing knee 30 

pain and inducing muscular hypertrophy of the thigh musculature7-11. A solution for patients with 31 

persistent knee pain could be low-load blood flow restricted training (LL-BFRT). 32 

LL-BFRT consists of exercises performed at 20-30% of one repetition maximum (1-RM) combined 33 

with partial vascular occlusion using an external cuff5. LL-BFRT has been found safe12, and equal in 34 

terms of muscular hypertrophy and strength gain compared to HL-RT in individuals with 35 

patellofemoral pain, while being less stressful on the knee joint13. However, the majority of studies 36 

available in the literature have assessed the effects of LL-BFRT in healthy individuals or in selected 37 

populations e.g. specific knee diagnosis, age, sex or level of physical activity14-20. To our knowledge, no 38 

previous studies have investigated the effects of LL-BFRT, in a diversified group of participants with 39 

persistent knee pain.  The aim of this study was to assess LL-BFRT in patients with persistent knee pain 40 

for effect and exercise compliance. 41 

 42 

  43 
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2 | Material and methods 44 

2.1 | Study Design 45 

The study was designed as a prospective cohort study with an eight-week training protocol of LL-BFRT. 46 

All participants included in the study were recruited from the Department of Orthopaedic Surgery and 47 

Traumatology at Kolding Hospital (part of Hospital Lillebaelt).  48 

 49 

2.2 | Participants 50 

From December 2018 to April 2019, twenty-nine participants were assessed for eligibility and thirteen 51 

participants, all with persistent knee pain, were enrolled in the study. The majority of participants 52 

excluded (81%) were due to rehabilitation less than 4 months (Figure 1). The inclusion and exclusion 53 

criteria are listed in Table 1. 54 

 55 

[Insert Figure 1]  56 

 57 

[Insert Table 1] 58 

 59 

2.3 | Questionnaires 60 

A validated Danish version of The Knee injury and Osteoarthritis Outcome Score (KOOS) was used 61 

in this study21. KOOS is a self-administered questionnaire consisting of forty-two questions divided into 62 

five subscales; pain, knee symptoms, activity of daily living (ADL), sport and recreation and QoL22. 63 

Weekly questionnaires concerning exercise compliance were electronically sent to the participants. 64 

Questions were: (1), number of training sessions completed; (2), pain after ended session, if yes, how 65 

intense? (0-100)23 (3), duration of pain after ended session; (4), equipment related issues, if yes, which? 66 

and; (5), protocol completed. 67 

 68 

 69 
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2.4 | Thigh girth and maximal isometric muscle strength (iMVC) 70 

Thigh girth was measured with the participant lying in a supine position. A mark was set 10 cm proximal 71 

of basis patellae, where the circumference was measured using a non-elastic tape measure. Test-retest 72 

has shown an intraclass correlation coefficient (ICC) of inter-rater reliability at 0.82-0.9524. 73 

Isometric maximal voluntary contraction (iMVC) was initiated testing left leg first regardless of which 74 

knee was affected. iMVC was measured with the participant sitting on an examination couch. The hips 75 

were at a 90° angle and the knee at a 70° angle. A dynamometer (JTECH Commander PowerTrack II) 76 

was fitted to the most distal and anterior part of crus and attached to the examination couch using a 77 

non-elastic leather band. The distance from the dynamometer to the joint line was measured. The 78 

participants were then informed to extend their leg as hard as possible without holding on to the 79 

examination couch. Verbal encouragements were given. The test was performed at least three times or 80 

until improvement in maximal strength was less than 10%. Test-retest has shown an ICC of inter-rater 81 

reliability at 0.95 (0.90-0.98)25. To normalize data, peak torque was calculated, using maximal force 82 

produced and the distance between the dynamometer contact point and the joint centre line.  83 

 84 

2.5 | Physical performance  85 

Prior to physical performance testing, the participants did a 5-10 minutes warmup on an exercise bike 86 

(Monark Ergomedic 828 E). Testing order and rules for improvement were as described under iMVC. 87 

One-leg 30 seconds side hop: Two lines, 40 cm apart, were marked out on the floor. The participant 88 

took a one-leg stance on the outer side of one mark. The participant was instructed to jump as many 89 

times as possible between the outer sides of both lines. The number of successful jumps completed within 90 

a 30 second time frame was recorded. The test-retest reliability has an ICC of inter-rater reliability at 91 

0.9326. 92 

30 seconds one-leg sit-to-stand (30sSTS): The participant was seated on the examination couch, with 93 

hips and knees at a 90° angle, and feet on the floor. The arms were crossed in front of the chest. The 94 

participant was then instructed to stand up and sit down using only one leg, as many times as possible 95 



5 
 

within a 30 second time frame. The number of sit-to-stands was recorded. One sit-to-stand was 96 

successful if the participant stood up and then sat down again. The test-retest reliability has an ICC of 97 

inter-rater reliability at 0.9427,28. 98 

One-leg jump for distance (OLJD): The participant took a one-leg stance, with the toes at the marked 99 

start-point on the floor. The participant then jumped as far as possible, landing on the same leg. Arm 100 

movements were accepted, but the jump was invalid if the landing lasted less than two seconds or 101 

anything other than the test leg touched the floor. Double landing was also prohibited. The jump 102 

distance was measured from the start line to the participant’s heel. The test was performed three times, 103 

alternating between the two legs. The test-retest reliability has an ICC of inter-rater reliability at 0.9329.  104 

One-leg crossover hop: The participant took a one-leg stance similar to that of the OLJD. A 105 

perpendicular line relative to the start line was marked out on the floor. Starting on the opposite side, 106 

relative to the test leg, the participant was informed to jump as far as possible using three consecutive 107 

jumps, each crossing the line on the floor. Rules for arm movements and landing were as described 108 

under OLJD. The test-retest reliability has an ICC of inter-rater reliability at 0.9430. 109 

 110 

2.6 | Training protocol 111 

Cuff-size was selected on the basis of the participant’s most proximal thigh girth and the size guide 112 

provided by Occlude®. The working cuff-pressure was calculated as 40%, of participants corresponding 113 

arterial occlusion pressure (AOP), as recommended by Occlude®. AOP was determined with 114 

participants seated, hips and knees at a 90° angle and the cuff fitted around the most proximal part of 115 

the thigh. Pulse was detected in the posterior tibial artery using ultrasound with doppler (Mindray™ 116 

UMT-300) or a handheld doppler (CONTEC™ Pocket Fetal Doppler Sonoline B). Both dopplers were 117 

equally reliable within 5 mmHg. The cuff was inflated to 150mmHg and then 10mmHg at a time, until 118 

no pulse was detected. The cuff-pressure was confirmed by deflating the cuff 10mmHg, by which pulse 119 

would reoccur. 120 
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The training exercise consisted of single-leg squats without additional weights, on the affected leg, to a 121 

minimal depth of 70°. Balance support was allowed. Participants were informed that each training 122 

session should last between six and ten minutes. If the training protocol was completed in less than six 123 

minutes, occlusion was maintained until six minutes had elapsed, and if the training surpassed ten 124 

minutes, occlusion was removed. 125 

Three training protocols were available for this study, chosen to be second, fourth and sixth training 126 

from recommendations provided by Occlude® (Appendix 1), in this study referred to as protocol 1, 2 127 

and 3, respectively. Participants were allocated to protocols on the basis of the physiotherapeutic 128 

assessment. Participants were allowed to change in between protocols during the eight-weeks training 129 

protocol, if found necessary. 130 

 131 

2.7 | Data collection 132 

KOOS questionnaire, iMVC, thigh girth, and physical performance results were assessed at baseline 133 

and at eight-weeks follow-up. Prior to the physical tests, KOOS questionnaire and questions regarding 134 

participants medical history were distributed electronically. The questionnaires concerning exercise 135 

compliance were sent out electronically, the last day of each training week. Data was collected and 136 

stored using the secure web-application REDCap. 137 

 138 

2.8 | Statistical analysis 139 

All data was verified as normally distributed using the Shapiro-Wilk test, except those for one-leg 30 140 

second side hop for the affected knee, which were found non-normally distributed. The changes between 141 

baseline and follow-up for all normal distributed data was analysed using paired t-tests. For non-142 

normally distributed data, a Wilcoxon signed-rank test was used. For all baseline and follow-up scores, 143 

mean values ± SD is presented and for change values a 95% confidence interval is presented. For all t-144 

tests a significance level of 0.05 was used. All statistical analysis was performed using STATA version 145 

15.0 (StataCorp, Collage Station, TX, USA). 146 
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3 | Ethical considerations 147 

All participants were informed about the purpose of the study and signed informed consent, in 148 

accordance to the Declaration of Helsinki. All personal information was stored in the secure online web-149 

application, REDCap.  150 

 151 

4 | Results 152 

4.1 | Participants 153 

Ten participants completed the study, 50% males, with a mean age of 46 years. Participant 154 

demographics are listed in Table 2. 155 

 156 

[Insert Table 2] 157 

 158 

4.2 | KOOS 159 

No improvements in any of the KOOS subscale scores were observed. The mean change for pain was 160 

1.8 points [95% CI: -7.9 to 11.5], p = 0.68, symptoms 7.3 points [95% CI: -3.6 to 18.2], p = 0.16, ADL 161 

4.5 points [95% CI: -7.3 to 16.3], p = 0.41, sport and recreation 11.5 points [95% CI: -4.5 to 27.5], p 162 

= 0.14 , and quality of life 6.7 points [95% CI: -4.4 to 17.8] p = 0.21 (Table 3). 163 

 164 

[Insert Table 3] 165 

 166 

4.3 | Thigh girth and maximal isometric muscle strength 167 

No improvements in thigh girth and iMVC was observed. The mean change for thigh girth on the 168 

affected leg was 0.0 cm [95% CI: -0.5 to 1.0] p = 0.48, for unaffected leg 0.0 cm [95% CI: -1.0 to 0.5] 169 

p = 0.61. The mean change for iMVC on the affected leg was 12 Nm [95% CI: -8 to 31] p = 0.21, for 170 

unaffected leg 2 Nm [95% CI: -14 to 17] p = 0.81 (Table 4). 171 

 172 



8 
 

[Insert Table 4] 173 

 174 

4.4 | Physical performance  175 

The number of participants completing the physical performance testing at baseline was; 30sSTS (n = 176 

9), OLJD (n = 8), 30 seconds side hop (n = 6) and crossover hop (n = 7). At follow-up numbers 177 

completing were; 30sSTS (n = 8), OLJD (n = 4), 30 seconds side hop (n = 3) and crossover hop (n = 3). 178 

    No improvements in any of the physical performance tests were observed. The mean change for 179 

30sSTS on the affected leg was 3 reps [95% CI: -1 to 7], p = 0.14, for the unaffected leg 2 additional 180 

reps was performed [95% CI: -5 to 9], p = 0.55. The mean change for crossover hop on the affected leg 181 

was 24 cm [95% CI: -197 to 246], p = 0.68, for the unaffected leg 6 cm [95% CI: -116 to 129], p = 182 

0.85. The mean change for OLJD on the affected leg was 12 cm [95% CI: -22 to 47], p = 0.34, for the 183 

unaffected leg -2 cm [95% CI: -41 to 36], p = 0.86. The mean change for 30 seconds side hop on the 184 

affected leg was 10 reps, p = 0.101, for the unaffected leg 7 additional reps was performed reps [95% 185 

CI: -2 to 17], p = 0.09 (Table 5). 186 

 187 

[Insert Table 5] 188 

 189 

4.5 | Exercise compliance 190 

Of the ten participants completing the study, four completed all eight weekly exercise compliance 191 

questionnaires (two participants completed seven out of eight questionnaires). The remaining 192 

participants varied between two and five out of eight completed questionnaires. The overall completion 193 

rate of all distributed exercise compliance questionnaires was 73%, with 82% of those completing all 194 

scheduled training passes. One participant dropped out due to exercise-related pain.  195 

                                                   
1 Wilcoxon signed-rank test was used, as data was found to be non-normally distributed 
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Between 60% and 71% of the participants reported pain after the session had ended. In those reporting 196 

pain, the overall intensity of pain, on the VAS-scale (0-100), was 35.1 (±32.3) varying weekly between 197 

29.0 (±35.1) and 41.4 (±36.5) (Table 6). 198 

Six cases of equipment pressure loss were reported by four participants. No other equipment related 199 

issues were reported. 200 

 201 

[Insert Table 6] 202 

 203 

5 | Discussion 204 

We found no improvements in any of the five KOOS subscale scores, thigh girth, iMVC or physical 205 

performance during the eight-week training intervention. 206 

    To our knowledge, few studies have evaluated LL-BFRT using KOOS, none of which are directly 207 

comparable to our study31,32. Tennent et al.,33 compared a standard twelve session (six weeks) physical 208 

therapy to physical therapy including three LL-BFRT exercises per session in individuals following non-209 

reconstructive knee arthroscopy using KOOS. Tennent et al., found a statistically significant 210 

improvement in all five KOOS subscales in the LL-BFRT group, while the control group, 211 

improvements were found only in the subscale for pain and sport and recreation. Segal et al.,34,35 212 

compared a four weeks LL-RT (no blood flow restriction) training programme to LL-BFRT in 213 

individuals at risk of developing osteoarthritis using the KOOS subscale for pain. No improvements 214 

were seen in LL-BFRT or control groups. 215 

    It is important to note, that Tennent et al.,33 evaluated the effect in patients shortly after knee 216 

arthroscopy. In contrast, the participants in this study suffered from persistent knee pain, despite 217 

undergoing at least four months of rehabilitation. On the other hand, Segal et al.,34,35 included healthy 218 

individuals at risk of devolving osteoarthritis not suffering from any injuries, why improvements in the 219 

KOOS subscale for pain might have been harder to achieve. 220 

 221 
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To our knowledge, this is the first study evaluating homebased LL-BFRT using weekly exercise 222 

compliance questionnaires. The overall completion rate of the weekly questionnaires was unexpectedly 223 

low (73%), but the session completion rate was moderately high (82%). The mean pain perception was 224 

moderate 35.1 (±32.5), while the duration of pain for some participants lasted for more than 24 hours. 225 

Furthermore, one participant dropped out due to exercise-related pain.  226 

    The low questionnaire completion rate is to be partly explained by start-up difficulties. The 227 

questionnaires were not sent out to participants, who had to be contacted by telephone. To our 228 

knowledge, no previous LL-BFRT study has implemented such a comprehensive number of training 229 

sessions (fifty-six). This, in combination with the unsupervised setting and the pain duration of more 230 

than 24 hours, might explain why some participants did not complete all training sessions, lowering the 231 

overall feasibility. The fact that only ten participants completed the study, and an exercise questionnaire 232 

completion rate at 73%, makes concluding on the overall feasibility of LL-BFRT uncertain. 233 

    The session completion rate is comparable to that of Giles et al.,13 with participants undergoing eight 234 

weeks LL-BFRT (three weekly sessions) and Harper et al.,36 with participants undergoing twelve weeks 235 

LL-BFRT (three weekly sessions) LL-BFRT. Both studies had participants attending supervised sessions. 236 

Barber-Westin et al.,37 found dropout rates due to discomfort with LL-BFRT in two studies at 8% (2 of 237 

24 enrolled)31 and 5% (1 of 20)34, respectively, in a systematic review of nine BFRT-studies.  238 

The use of homebased LL-BFRT therefore, does not seem to have a negative effect on the number of 239 

completed training sessions. Although dropouts rates, due to exercise related discomfort, comparable to 240 

ours, has been reported31,34 ,.Most studies in the literature has no reports of dropouts due to 241 

discomfort11,33,34,37,38. 242 

    The fact that no improvements were found in iMVC and physical performance test, might be 243 

explained by participants doing bodyweight based training, instead of resistance training with load of 244 

20-30% of 1-RM as seen in previous studies14,15,38. Fourthermore the low number of participants 245 

completing physical performance tests,  might have been to low to detect improvements. 246 

The study has some strength. The goal of the intervention was to regain pre-injury levels of muscle 247 

volume and strength, why the use of the contralateral leg, as control, is optimal. The training protocol 248 
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was home-based, required minimal use of equipment, and was time efficient (lasted less than ten minutes 249 

per session). Consequently, the current protocol gave the participants a high degree of freedom.  250 

    The main limitation of this study was the low number of participants. Our sample size may have been 251 

too small to detect any potential effect. A power analysis based on the baseline-values iMVC for the 252 

affected knee, shows that a sample size of 146 participants is needed, to detect a 10% change. The actual 253 

workload used by the participants is hard to estimate and might have been below the 20-30% of 1-RM 254 

used in previous LL-BFRT studies14,15,38. Prior to the study, the physical performance tests seemed like 255 

solid markers for various types of performance. However, some of the tests were too challenging, and 256 

some participants were unable to complete them. The diversity of the participants is also a limitation in 257 

this study, due a great variety in complaints and difficulties between participants. The majority of the 258 

participants used the most strenuous protocol available, protocol three (59%). This makes an interesting 259 

point of discussion, whether the training protocols were too easy, when using bodyweight training. A 260 

solution to this could have been adding additional weight, up to 30% of 1-RM or include additional 261 

protocols with more repetitions, increasing the total working volume, though this might result in 262 

participants exceeding the ten minutes time frame or lowering exercise compliance due to exercise-263 

induced pain. 264 

 265 

6 | Conclusion 266 

We found that LL-BFRT is a feasible training form with high completion rate. The hypothesis could 267 

not be confirmed in terms of LL-BFRT reducing pain and improving patient reported outcome 268 

measures, muscle strength and volume. No improvements were seen in physical performance. 269 

    Further LL-BFRT studies of larger population sizes are needed to assess whether LL-BFRT could be 270 

implemented as a clinical tool in a broad clinical setting. 271 

 272 

 273 

 274 
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Figure 1  

Flowchart of participant enrollment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for eligibility (n= 29) 

Included in analyses (n= 10) 

 

Excluded (n= 16) 
• Rehabilitation < 4 months (n= 13) 
• No knee pain (n = 3) 
• No record of rehabilitation (n= 2) 
• No previous rehabilitation (n=1)  

Included in study (n= 13) 

Participant drop out (n = 2) 
• Unrelated to study (n = 1) 
• Exercise-associated pain (n = 1) 

Lost to follow-up (n = 1) 
• Declined follow-up visit (n= 1) 

Analysed 
• KOOS and iMVC (n = 10) 
• Thigh girth (n = 9) 
• 30sSTS (n = 4) 
• 30 seconds side hop and crossover hop (n = 3) 



Table 1 

Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 

Persistent knee pain History of deep venous thrombosis 

≥4 months of rehabilitation Suffering from claudication or arteriosclerosis 

Age ≥18 years Suffering from diabetes 

Able to understand and read Danish Active cancer 

 Suffering from heart or heart valve disease 

 Suffering from chronic kidney disease 

 Active infection 

 



Table 2  

Participant demographics 

Variable  

Number 10 

Male/female n (%) 5 (50) 

Age mean (SD) 46 (14)  

Months of rehabilitation (SD) 6.2 (2.0) 

Operation n (%) 2 (20) 

Traumatic injury n (%) 9 (90)  

Complaints (%)  

     Pain 100 

     Instability 40 

     Lack of power 50 

     Functional impairment 70 

 

 



 

 

Table 3  

Patient Reported Outcome Measures on the five KOOS-Subscales at baseline, follow-up and change values 

 
Abbreviations: SD, standard deviation; CI, confidence interval 

 

Subscale Baseline mean (SD) Follow-up mean (SD) Mean change (95%CI) P 

Pain 55.0 (22.1) 56.8 (20.4) 1.8 (-7.9 ; 11.5) 0.68 

Symptoms 52.1 (19.9) 59.4 (16.5) 7.3 (-3.6 ; 18.2) 0.16 

Activity of daily living 57.8 (24.5) 62.3 (22.3) 4.5 (-7.3 ; 16.3) 0.41 

Sport/recreation 27.0 (27.5) 38.5 (19.3) 11.5 (-4.5 ; 27.5) 0.14 

Quality of life 28.4 (15.5) 35.1 (21) 6.7 (-4.4 ; 17.8) 0.21 



Table 4   

Isometric maximal muscle strength and volume at baseline, follow-up and with change values 

 Isometric maximal voluntary contraction (Nm) 

 Baseline mean (SD) Follow-up mean (SD) Mean change (95%CI) P 

Affected knee 83 (40) 95 (47)  12 (-8 ; 31) 0.21 

Unaffected knee 107 (32) 109 (38) 2 (-14 ; 17) 0.81 

 Thigh girth (cm) 
 Baseline mean (SD) Follow-up mean (SD) Mean change (95%CI) P 

Affected knee 46.0 (4.5) 46.5 (4.0) 0.0 (-0.5 ; 1.0) 0.48 

Unaffected knee 46.5 (4.5) 46.5 (4.0) 0.0 (-1.0 ; 0.5) 0.61 

     

Abbreviations: Nm, Newton metre; SD, standard deviation. 



Table 5   

Physical performance testing at baseline1, follow-up2 and with change values 

 30 seconds one-leg sit-to-stand (number)  One-leg jump for distance (cm) 

 Baseline mean 

(SD) 

Follow-up mean 

(SD) 

Mean change 

(95%CI) 

P  Baseline mean 

(SD) 

Follow-up mean 

(SD) 

Mean change 

(95%CI) 

P 

Affected knee 18 (10) 21 (8) 3 (-1 ; 7) 0.14  146 (58) 159 (57) 12 (-22 ; 47) 0.34 

Unaffected knee 18 (9) 20 (7) 2 (-5 ; 9) 0.55  160 (61) 158 (59) -2 (-41 ; 36) 0.86 

 One-leg crossover hop (cm)  One-leg 30 seconds side hop (number) 

 Baseline mean 

(SD) 

Follow-up mean 

(SD) 

Mean change 

(95%CI) 

P  Baseline mean 

(SD) 

Follow-up mean 

(SD) 

Mean change 

(95%CI) 

P 

Affected knee 397 (147) 421 (205) 24 (-197 ; 246) 0.68  37 (22) 47 (22) N/A3 0.10 

Unaffected knee 417 (158) 423 (200) 6 (-116 ; 129) 0.85  41 (27) 49 (25) 7 (-2 ; 17) 0.09 

         
Abbreviations: SD, standard deviation; CI, Confidence Interval 

 

                                                             
1 Participants completing baseline testing; 30sSTS (n = 9), OLJD (n = 8), crossover hop (n = 7), 30 seconds side hop (n = 6). 
2 Participants completing follow-up testing; 30sSTS (n = 8), OLJD (n = 4), crossover hop (n = 3), 30 seconds side hop (n = 3). 
3 Wilcoxon signed-rank test was used, as data was found to be non-normally distributed 



Table 6 

Exercise compliance, pain and progression during the 8 weeks of training 

  Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 
  Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Completed training sessions (=n)  6.3 (1) 5.4 (1.7) 6.3 (1.3) 6.0 (1.2) 6.0 (1.4) 4.4 (2.1) 5.9 (1.7) 5.5 (1.8) 

Pain after session (1-100)  31 (32) 34 (36) 37 (32) 39 (31) 29 (35) 41 (37) 36 (37) 33 (34) 

Protocol level (1-3)  2.0 (1) 2.2 (0.9) 2.3 (1) 2.4 (0.8) 2.6 (0.9) 2.6 (0.8) 2.4 (0.8) 2.5 (0.8) 

Pain after ended session (yes %)  67 67 71 71 60 71 71 67 

Duration of pain, if reported (%) <2 hours (%) 17 14 20 20 0 0 20 0 

 3-12 hours (%) 50 14 20 20 0 20 0 50 

 12-24 hours (%) 0 29 0 40 33 40 60 25 

 >24 hours (%) 33 43 60 20 67 40 20 25 

 

Abbreviations: SD, standard deviation. 



Appendix 1  

Training protocols as provided by Occlude® 



 

Forfatter/medforfattererklæring – kandidatspeciale i medicin 

Studerendes navn(e) og specialets titel 
 
Specialets titel Blood Flow Restricted Training in Patients with Persistent Knee Pain 

Studerende A Anders Rottwitt 

Studerende B Nichlas Bek 

Ansvarsfordeling for specialets enkelte dele - skal udfyldes ved parspecialer 
 
 Studerende A Studerende B Total 

(skal være 100%) 

Indledning og 
baggrund 

60% 40% 100% 

Metodebeskrivelse 40% 60% 100% 

Resultater 50% 50% 100% 

Diskussion 50% 50% 100% 

Konklusion 50% 50% 100% 
 

Kort beskrivelse af opgavefordelingen - skal udfyldes ved parspecialer 
 
Studiets udformning mht. formål, inklusions/eksklusions kriterier, målemetoder og dataindsamling blev 
konstrueret i fællesskab de to studerende imellem samt med studiets vejledere. 

Litteraturgennemgang til introduktion/baggrund blev foretaget i fællesskab og det fundne antal artikler blev 
delt ligeligt op til screening. 

Opgavens hovedafsnit blev skrevet i fællesskab, hvor Anders lavede udkast til introduktionsafsnittet og 
Nichlas lavede udkast til metodeafsnittet. 

Udkast blev diskuteret og færdiggjort i fællesskab. 

Resultatafsnit, diskussionsafsnittet og konklusion blev udfærdiget i fællesskab. 

 

Tro og love-erklæring 
Jeg erklærer herved på tro og love, at jeg egenhændigt og selvstændigt eller sammen med min specialepartner har 
udformet dette speciale. Alle citater i teksten er markeret som sådanne, og rapporten eller væsentlige dele af den 
har ikke tidligere været fremlagt i anden bedømmelsessammenhæng.  
 
 
 
     
Dato Underskrift, studerende A  Dato Underskrift, studerende B 
 
 

Anders Rotwitt
14/6-2019
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