
Supplementary	  appendix	  
	  
Figure	  S1.	  	  
Exercise	  therapy	  programme.	  
	  
Figure	  S2a-‐d.	  	  
Written	  postoperative	  instructions	  given	  to	  patients	  in	  the	  APM-‐group	  after	  surgery,	  at	  
OUH	  (S2a-‐b)	  and	  MHH	  (S2c-‐d).	  	  
	  
Figure	  S3.	  	  
Flow-‐chart;	  Patient	  groups	  in	  ITT,	  AT	  and	  PP	  analyses.	  
	  
Figure	  S4.	  
Differences	  between	  groups	  in	  changes	  in	  KOOS4,	  the	  five	  KOOSsubscales	  from	  baseline	  to	  
3-‐	  and	  12-‐month	  follow-‐ups.	  Whiskers	  present	  95	  %	  CI.	  	  
	  
Table	  S1.	  
Patient-‐reported	  outcomes:	  Changes	  from	  baseline	  to	  2	  years;	  ITT,	  AT	  and	  PP	  analyses. 
	  
Table	  S2.	  
Muscle	  strength	  and	  lower	  extremity	  performance	  tests:	  Changes	  from	  baseline	  to	  3-‐	  
and	  12-‐month	  follow-‐up;	  ITT,	  AT	  and	  PP	  analyses.	  	  
	  
Supplementary paragraph: Crossovers. 
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Figure	  S5.	  
Change in KOOS4 from baseline to 3 months, from 3 months to 12 months and from 12 
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Figure	  S1.	  	  
Exercise	  therapy	  programme.	  
 

Exercise Description Sets by 
Number of 
Repetitions 

Figures 

Stationary cycle Continuous warm-up at 
preferred resistance 

20 min 

       
Squat Maintain knee-over-toe 

position 
3 x 10 

 
Single-leg squat Maintain knee-over-toe 

position 
3 x 10 

 
Step-up Maintain knee-over-toe 

position 
3 x 10 

 
Knee stability in 
pull loop 

Maintain balance. With or 
without balance pad. 

3 x 10 

 
Hamstring on 
Fitball 

Both feet on top off the 
ball. Lift back and pelvis. 
Pull ball towards you 

3 x 8 

 
Single-leg leg 
press 

Start in 90° knee flexion 2-4 x 15-6 
(+2) † 

 

 
Single-leg knee 
extension 

Start in 90° knee flexion 2-4 x 15-6 
(+2) † 

 



Single-leg leg 
curl 

Lift quickly up, then slowly 
down to full extension 

2-4 x 15-6 
(+2) † 

 
Skating Start on one leg, hop 

sideways, perform a soft, 
deep and steady landing 
on one leg, hop back to 
the other side. Maintain 
knee-over-toe position 

3 x 10 

 
Limping cross Stand in the middle of a 

cross on one leg. Hop 
straight forward and back 
to the centre, right and 
back to the centre, 
backwards and back to the 
centre, left and back to the 
centre. Maintain knee-
over-toe position. 

3 x 3 rounds 

        

*Minimum 2, maximum 3 training sessions per week, Progression based on increasing loads for the strengthening exercises, and 
changing the support surface or including other more challenging variations for the neuromuscular/plyometric exercises.  
†Initially, the participants performed 2 sets of 15 repetitions, then 3 sets of 12 repetitions, then 3 sets of 8 repetitions, then 4 sets 
of 6 repetitions at the end of the programme. The "plus-two rule" (+2) indicates that the last set should be performed with as 
many repetitions as possible, and if the participant is able to add at least 2 extra repetitions to the set, the load is to be increased at 
the next training session.  

 
Text used with permission: Journal of Orthopedic & Sports Physical Therapy 
Reference: A 12-week exercise therapy program in middle-aged patients with degenerative meniscus 
tears: a case series with 1-year follow-up, published: 2012 Nov;42(11):919-31 (doi: 
10.2519/jospt.2012.4165). 

Drawings used with permission: Copyright © by ExorLive http://exorlive.com/no  
	   	  



Figure	  S2a-‐d.	  	  
Written	  postoperative	  instructions	  given	  to	  participants	  in	  the	  APM-‐group	  after	  
surgery,	  at	  OUH	  (S2a-‐b)	  and	  MHH	  (S2c-‐d).	  	  
	  
Figure	  S2a.	  

	  



Figure	  S2b.	  	  
	  
	  

	  
	  
	   	  



Figure	  S2c.	  

	  
	  
	   	  



Figure	  S2d.	  

	  
	  
	  
	   	  



Figure	  S3.	  	  
Flow-‐chart;	  Participant	  groups	  in	  ITT,	  AT	  and	  PP	  analyses.	  
	  

	  
	   	  

	
	
	
	
	
	
	
	
	
	
	

Randomised	
N	=	140	

ET	
N	=	70	

	

	APM	
N	=	70	

Surgery	performed	
N	=	64	

	

<	80	%	exercise	sessions*	
N	=	27	

	

>	80	%	exercise	sessions*	
N	=	43	

	

Surgery	not	performed	
N	=	6	

	

N	=	34	
	

N	=	0	
	

N	=	8	
	

N	=	16	
	

N	=4	
	

N	=	58	
	

N	=	0	
	

N	=	6	
	

Questionnaire	
not	returned	

N	=	1	
	 Questionnaire	

not	returned	
N	=	1	

	

Questionnaire	
not	returned	

N	=	6	
	

Questionnaire	
not	returned	

N	=	6	
	

Crossed	to	APM
		

Crossed	to	APM
		

Crossed	to	ET	>	80%
	

>		

A	
	

B	
	

C	
	

D	
	

E	
	

F	
	

G	
	

H	

Crossed	to	ET	>	80%
	

>		

ITT	analysis:		 	 ET-group	=	A	+	B	+	C	+	D	 APM-group	=	E+	F	+	G	+	H	
PP	analysis:		 	 ET-group	=	A	 	 	 APM-group	=	E	
AT	analysis:		 	 ET-group	=	A	+	F	+	H	 	 APM-group	=	E	+	B	+	D	

*Supervised	exercise	therapy;	Less	than	80	%	versus	80	%	or	more	of	the	prescribed	twice	weekly	sessions	for	12	weeks	(cut-off	19	sessions)			



Figure	  S4.	  
Differences	  between	  groups	  in	  changes	  in	  KOOS4,	  the	  five	  KOOSsubscales	  from	  
baseline	  to	  3-‐	  and	  12-‐month	  follow-‐ups.	  Whiskers	  present	  95	  %	  CI.	  	  
	  
	  

	  
	  
	  

KOOS at 3 months

KOOS4

Pain

Symptoms

ADL

Sport/Rec

QOL

KOOS at 12 months

KOOS4

Pain

Symptoms

ADL

Sport/Rec

QOL

 -0.2 (-5.3 to 5.0)

 -1.8 (-7.1 to 3.5)

 3.0 (-1.8 to 7.9)

 1.4 (-3.0 to 5.9)

 2.1 (-5.5 to 9.6)

 -4.0 (-10.3 to 2.2)

 -4.6 (-9.8 to 0.5)

 -4.2 (-9.5 to 1.1)

 3.1 (-1.8 to 7.9)

 1.1 (-3.4 to 5.6)

 -7.1 (-14.7 to 0.4)

 -10.3 (-16.6 to -4.1)

-20 -16 -12 -8 -4 0 4 8 12 16 20

<- In favour of APM-group      Mean difference      In favour of ET-group ->



Table	  S1.	  
Patient-‐reported	  outcomes:	  Changes	  from	  baseline	  to	  2	  years;	  ITT,	  AT	  and	  PP	  
analyses. 
	  

	  
	  
	  

	  
Intention	  to	  treat	  
analysis	  (ITT)	  

	  

	  
Per	  protocol	  analysis	  

(PP)	  
	  

	  
As	  treated	  analysis	  

(AT)	  
	  

	  
Outcome	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
KOOS4,	  points	  
	  

	  
0.9	  

(-‐4.3	  to	  6.1)	  

	  
0.72	  

	  
2.2	  

(-‐3.7	  to	  8.0)	  

	  
0.47	  

	  
2.0	  

	  (-‐4.1	  to	  8.1)	  

	  
0.52	  

	  
KOOSPain,	  points	  

	  
1.4	  	  

(-‐3.9	  to	  6.8)	  

	  
0.60	  

	  
3.5	  

	  (-‐2.4	  to	  9.4)	  

	  
0.24	  

	  
3.2	  

	  (-‐3.1	  to	  9.5)	  

	  
0.32	  

	  
KOOSSymptoms,	  
points	  

	  
5.4	  	  

	  (0.5	  to	  10.2)	  

	  
0.03	  

	  
7.0	  

	  (1.2	  to	  12.7)	  

	  
0.02	  

	  
6.2	  

	  (0.4	  to	  12.0)	  

	  
0.04	  

	  
KOOSADL,	  points	  
	  

	  
1.6	  	  

	  (-‐2.9	  to	  6.1)	  

	  
0.48	  

	  
0.5	  

(-‐4.2	  to	  5.2)	  

	  
0.84	  

	  
-‐0.7	  

	  (-‐5.8	  to	  4.4)	  

	  
0.80	  

	  
KOOSSport/Rec,	  
points	  

	  
-‐1.5	  	  

(-‐9.1	  to	  6.2)	  

	  
0.71	  

	  
-‐1.5	  	  

(-‐10.5	  to	  7.5)	  

	  
0.74	  

	  
-‐1.6	  	  

	  (-‐10.6	  to	  7.3)	  

	  
0.72	  

	  
KOOSQOL,	  points	  

	  
-‐1.8	  	  

(-‐8.1	  to	  4.5)	  

	  
0.58	  

	  
-‐0.54	  

	  (-‐8.0	  to	  6.97.0)	  

	  
0.88	  

	  
0.0	  

(-‐7.7	  to	  7.7)	  

	  
1.00	  

	  
SF-‐36	  PCS,	  
points	  

	  
-‐1.5	  

(-‐3.9	  to	  1.0)	  

	  
0.24	  

	  
-‐1.2	  

	  (-‐4.1	  to	  1.7)	  

	  
0.42	  

	  
-‐0.8	  

	  (-‐3.7	  to	  2.0)	  

	  
0.57	  

	  
SF-‐36	  MCS,	  
points	  

	  
1.2	  

(-‐1.4	  to	  3.7)	  

	  
0.38	  

	  
0.1	  

(-‐3.2	  to	  3.0)	  

	  
0.96	   -‐0.1	  

(-‐3.1	  to	  2.8)	  
0.93	  

	  
*Between-‐group	  differences:	  positive	  values:	  ET-‐group	  better	  scores	  than	  APM-‐group,	  
negative	  values:	  APM-‐group	  better	  scores	  than	  ET-‐group.	  
	  
	  
	   	  



Table	  S2.	  
Muscle	  strength	  and	  lower	  extremity	  performance	  tests:	  Changes	  from	  baseline	  to	  
3-‐	  and	  12-‐month	  follow-‐up;	  ITT,	  AT	  and	  PP	  analyses.	  	  
	  

	  
	  
	  

	  
Intention	  to	  treat	  
analysis	  (ITT)	  

	  

	  
Per	  protocol	  analysis	  

(PP)	  
	  

	  
As	  treated	  analysis	  (AT)	  

	  

	  
Outcome	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
Between-‐group	  
difference*	  

Mean	  
(95	  %	  CI)	  

	  
P-‐value	  

	  
	  
Changes	  in	  muscle	  strength	  and	  lower	  extremity	  performance	  tests	  from	  baseline	  to	  the	  3-‐
month	  follow-‐up	  
	  
Peak	  torque	  
extension,	  
Nm	  

	  
23.3	  

(14.7	  to	  31.9)	  

	  
<0.001	  

	  
30.4	  

(20.7	  to	  40.1)	  

	  
<0.001	  

	  
29.9	  

(20.3	  to	  39.5)	  

	  
<0.001	  

	  
Total	  work	  
extension,	  J	  
	  

	  
110.4	  

(67.5	  to	  153.3)	  

	  
<0.001	  

	  
138.5	  

(91.0	  to	  186.0)	  

	  
<0.001	  

	  
132.5	  

(83.8	  to	  181.2)	  

	  
<0.001	  

	  
Peak	  torque	  
flexion,	  Nm	  
	  

	  
7.8	  

(2.9	  to	  12.7)	  

	  
0.002	  

	  
10.8	  

(5.2	  to	  16.4)	  

	  
<0.001	  

	  
10.2	  

(4.7	  to	  15.7)	  

	  
<0.001	  

	  
Total	  work	  
flexion,	  J	  
	  

	  
49.4	  

(16.0	  to	  82.9)	  

	  
0.004	  

	  
78.4	  

(41.4	  to	  115.4)	  

	  
<0.001	  

	  

	  
72.3	  

(35.2	  to	  109.4)	  

	  
<0.001	  

	  
One	  leg	  hop	  
test,	  cm	  
(higher	  is	  better)	  

	  
4.9	  

(-‐1.7	  to	  11.6)	  

	  
0.15	  

	  
6.1	  

(-‐2.5	  to	  14.7)	  

	  
0.17	  

	  
5.5	  

(2.7	  to	  13.6)	  

	  
0.19	  

	  
6-‐metre	  
timed	  hop	  
test,	  sec	  
(lower	  is	  better)	  

	  
0.4	  

(0.1	  to	  0.7)	  
	  

	  
0.02	  

	  
0.5	  

(0.0	  to	  0.9)	  

	  
0.04	  

	  
0.4	  

(0.0	  to	  0.8)	  

	  
0.06	  

	  
Knee	  bends	  
30	  sec	  test,	  
n	  
(higher	  is	  better)	  

	  
1.5	  

(-‐1.2	  to	  4.1)	  
	  

	  
0.29	  

	  
2.9	  

(-‐0.1	  to	  5.9)	  

	  
0.06	  

	  
3.7	  

(0.6	  to	  6.8)	  

	  
0.02	  

	  
	  
Changes	  in	  muscle	  strength	  and	  lower	  extremity	  performance	  tests	  from	  baseline	  to	  the	  12-‐
month	  follow-‐up	  
	  
Peak	  torque	  
extension,	  

	  

9.4	  

	  
	  

0.03	  

	  
	  

13.7	  

	  

0.007	  

	  

16.7	  

	  

<0.001	  



Nm	   (0.7	  to	  18.1)	   (3.9	  to	  23.6)	   (7.0	  to	  26.5)	  
	  
Total	  work	  
extension,	  J	  

	  
	  

55.5	  
(12.3	  to	  98.6)	  

	  

0.01	  

	  

66.4	  
(18.2	  to	  114.7)	  

	  

0.007	  

	  
	  

76.2	  
(26.7	  to	  125.6)	  

	  

0.003	  

	  
Peak	  torque	  
flexion,	  Nm	  
	  

	  

7.0	  
(2.1	  to	  11.9)	  

	  

0.005	  

	  

8.3	  
(2.7	  to	  14.0)	  

	  

0.004	  

	  

8.2	  
(2.6	  to	  13.8)	  

	  

0.004	  

	  
Total	  work	  
flexion,	  J	  
	  

	  

37.5	  
(3.8	  to	  71.1)	  

	  
	  

0.03	  

	  

58.7	  
(21.1	  to	  96.2)	  

	  
	  

0.003	  

	  

58.8	  
(21.2	  to	  96.5)	  

	  
	  

0.003	  
	  
One	  leg	  hop	  
test,	  cm	  
(higher	  is	  better)	  

	  

0.1	  
(-‐6.7	  to	  6.9)	  

	  

0.98	  

	  

1.4	  
(-‐7.4	  to	  10.2)	  

	  

0.76	  

	  

1.9	  
(-‐6.5	  to	  10.2)	  

	  

0.66	  

	  
6	  meter	  
timed	  hop	  
test,	  sec	  
(lower	  is	  better)	  

	  

0.4	  
(0.0	  to	  0.7)	  

	  

0.04	  

	  

0.5	  
(0.1	  to	  1.0)	  

	  

0.03	  

	  

0.5	  
(0.1	  to	  0.9)	  

	  

0.03	  

	  
Knee	  bends	  
30	  sec	  test,	  
n	  
(higher	  is	  better)	  

	  

-‐1.3	  
(-‐4.1	  to	  1.4)	  

	  

0.33	  

	  

-‐0.2	  
(-‐3.3	  to	  2.9)	  

	  

0.90	  

	  

0.7	  
(-‐2.5	  to	  3.9)	  

	  

0.66	  

	  
*Between-‐group	  differences:	  positive	  values:	  ET-‐group	  better	  scores	  than	  APM-‐group,	  
negative	  values:	  APM-‐group	  better	  scores	  than	  ET-‐group.	  
	   	  



Supplementary paragraph and Figure S5. 
 
Detailed description of KOOS4 scores over time in the 13 participants crossing over 
from exercise therapy to arthroscopic partial meniscectomy 
 
The 13 participants, who crossed over from the ET-group to surgery, had on average a 
KOOS4 score of 46.0 at baseline. This average is somewhat worse than for the total group 
(Baseline: ET group 54.3, APM group 59.6). Baseline scores among the 13 participants 
ranged from 23.9 to 67.9. 
 
Out of the 13 participants, one participant did not attend the 3- and 12-month follow-ups and 
another participant did not return the 2-year questionnaire. 
 
The first participant to cross over did so at 2.8 months, the last at 15.7 months and the other 
11 participants at times about equally distributed between the 3- and 12-month follow-ups. 
Two participants had multiple surgeries: one participant who crossed over at 4.7 months had a 
second arthroscopy at 10.2 months, and the first participant to cross over at 2.8 months had an 
osteotomy at 8.8 months and removal of plate and screws at 23.5 months. 
 
The changes in KOOS4 for the two individuals with multiple surgeries at the different time 
points were: 0-3 months 4.4 and -6.5; 3-12 months 0.5 and -8.5; 12-24 months 60.0 and 47.8. 
These two both had surgery close to the 3- and 12-month time points when KOOS data were 
collected. The improvements in these two individuals from 12 to 24 months were the largest 
among all the cross-over participants. 
 
For the other 11 participants who crossed over but only had one arthroscopy, the change from 
0-3 months (prior to crossover) varied from -28.6 to +31.8. The change from 3-12 months 
varied from -11.7 to +32.3, and from 12-24 months from -18.6 to +23.4. 
 
From 3-12 months, one out of 12 participants had a deterioration that was greater than 11.3 
points considered representing a clinically important change in KOOS4, and 4 of the 12 
participants had an improvement that was greater than 11.3 points. 
 
From 12-24 months, one out of 12 participants had a deterioration that was greater than 11.3 
points and 7 out of 12 participants reported an improvement that was greater than 11.3 points. 
4 participants experienced no clinically important change. 
 
There were no or low correlations between time to cross over and change in KOOS4. 
 
When comparing the improvements in KOOS4 from 12-month to 2-year follow-up reported 
by the 12 crossovers (including the 2 having had multiple surgeries) versus the group who 
remained in the ET group, there was no difference between groups (25.5 vs. 25.5, P=1.0). 
 
 
 
 
 
 
  



Figure	  S5.	  
Change in KOOS4 from baseline to 3 months, from 3 months to 12 months and from 12 
months to 2 years as a function of time for crossing over. Each diamond represents a 
single participant. Two participants had multiple surgeries; one participant (red 
diamond) who crossed-over at 4.7 months had a second arthroscopy at 10.2 months, and 
the first participant to cross-over (green diamond) at 2.8 months had an osteotomy at 8.8 
months and removal of plates at 23.5 months. The figures illustrates that there were no 
or low correlations between time to cross-over and change in KOOS4.	  
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