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Supplementary data

Example of simulator-generated feedback
after a passed procedure at competency level 0

HipSim.dk DHS competency level 0 (Raffing J et al.)

Use arrow keys (up/down) to step through the measured paramefers

Measured parameter Value Acc. interval Diff
User name: guest
Current LC-CUSUM score ()
Competency level _(-)
No of successful procedures until next level (=)
Number of procedures (today) (-}
Number of procedures (at curent level) (-}

Curent procedure
Tip-apex distnce  (mm)

Center-center or center-inferior placement
Tip i inferior 53% of the head in AP plane. (%) 0030
Tip in the mid 33% of the head in at. plane _(74) B0 660

Ne vielation of the contical bone
Guide wire distance to femorl neck cortex _(mm) 0.0-500
Lag seew distance 1o femoral neck conex(nm) |6 00 - 50.0
Guide wire distance to joint surface  (mm) 18 0.0 - 200

Entry point dist to center of kteral cortex (1) (mm] 1 00- 50
Guide wite angle with lteral conex__(deg) 130 126- 134

Total time__(s)

Number of relries_ (=)

Fhuoroscopy ()

Number of X-rays (=)

Number of Xerays in frontal view ()
Number of X-rays in lateral view _(-)

Example of simulator-generated feedback
after a failed procedure at competency level 2

=y

31.13(54.00)

HipSim.dk DHS competency level 2 (Rolfing J et al.)

Use arrow keys (up/down) to step through the measured parameters

Measured parameter Value Acc.interval Diff
User name: guest
Cuneit LC-CUSUM score(-)
Competency level (=)
Mo of successful procedures until next level (=)
Number of procedures {today) (=)
Mumber of procedures (at curent level) (=)

Cunent procedure
Tip-apex distance  (mm).

Cener-center or center-mferior placement
Tip in inferior 53% of the head in AP plane (%) 5i 00 - 53.0
Tip in the mid 33% of the head in lat, pline_(%6) 30- 660

No violation of the cortical bone:
Guide wire distance to femoral neck corlex__(mm) 0.0 - 50.0
Lag screw distance to femoral neck conex (mm) | 5- 0.0-50.0
Cuide wire distance (o joint surface  (mm) -27. 0.0 - 200
Step reamer distance to joinl surface  (mm) 20 - 500
Lag serew distance Lo joint surface (min) _ (mm) . 20 - 50.0
Lag screw distance to joint surface _(mm)

Entry point dist. to center of lateral cortex (1) (mm)
Plate end inside bone projection_(0/1)

3.2 mm drill outside conex  (mm).

Contical serew outsids sortex  (mm}

Lag screw length outside bamel  (mm)

Guide wire angle with lteral conex(deg)

Plae angle _(deg)

Totgl time ()
Mumber of retries (=)

in frontal view (-}
Nusber of X-rays in lateral view ()

Figure 2. Passing/failing criteria of CLO (which are equal to the passing/failing criteria of CL1) on the left, and passing/failing criteria of CL2 on the

right.
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LC-CUSUM score (failed; n = 1)
39

—— Persistent training after

—— failing at CLO (>50 simulations) and
failing at CL1 (>50 simulations and never
reaching a LC-CUSUM score of 26)
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Figure 4. LC-CUSUM chart of a persistent and determined participant who failed

both CLO and CL1, but continued training performing a total of 239 simulations on
3 training days.



