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Abstract

Background In studies exploring the patient mixes of general practitioner (GP) 
trainees, gaps were repeatedly found, as were disparities between the patient mixes 
of GP trainers and trainees. This reduces the opportunities of trainees to acquire 
enough competence.

Objective The aim of this study was to investigate whether steering the patient 
mix can be effectuated by instructing medical receptionist, trainer and trainee and 
to study the effects of this intervention on trainee’s self-efficacy and knowledge. 

Method Randomized Controlled Trial. After a six-month basic registration pe-
riod, 73 trainees were randomized. Patients with skin conditions and psychosocial 
conditions were actively assigned to trainees in the intervention group (n=37) dur-
ing two successive periods of three months. The patient mix was measured by ex-
tracting data from electronic patient records. Learning outcomes were measured by 
self-efficacy questionnaires and by a knowledge test. 

Results No increase was found in patient volume and diversity of the steered con-
ditions in the intervention group as compared to the control group. However, the 
percentual increase of exposure to skin conditions was greater in the intervention 
group. No difference in skin self-efficacy and psychiatric knowledge was found. The 
increase of psychosocial self-efficacy was greater in the intervention group. In a re-
gression analysis, patient volume was a significant predictor of both skin and psy-
chosocial self-efficacy.

Conclusion Despite the difficulty in implementing steering in daily practice, tai-
loring the patient mix to the individual learning needs of trainees could be consid-
ered. 
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Introduction

The key factor in learning medical competence is workplace-based clinical expo-
sure1. Traditionally, medical schools have focused on patient volume: the more pa-
tients the trainees see, the better the patient care. This approach has since been re-
placed by competency-based, outcome-focused training. The traditional approach, 
however, does have its theoretical merits. The process of developing medical ex-
pertise is underpinned by Ericsson’s theory of ‘Deliberate Practice’.2 Deliberate 
practice-based curricular planning requires focusing “... on purposefully designed 
outcome-based learning objectives appropriate content and instructional methods 
formative assessment feedback reflection and mentoring at each stage of develop-
ment ...”.3 One can then assume that well-supervised content or ‘patient mix’4 sub-
stantially improves medical competence. Several studies have linked undergradu-
ates’ patient mixes to outcomes.5-9 These have proved inconclusive, although differ-
ences in the supervisory quality4;10 were found to be more predictive for learning 
than differences in patient mix.5;11

 General practitioner (GP) trainees achieve various competencies and diverse 
experiences in order to meet required objectives. Consequently, the assumption is 
that they would most benefit from training when their patient mixes are compa-
rable to those of trainers or later exposed to as licensed physicians.12-14 Problem-
atically, gaps have been found in the patient mix of trainees in different specialty 
trainings15-17 and, earlier on in medical training,18-23 disparities were found between 
trainers and their trainees’ patient mixes.12-14;23-31 Comparatively, trainees saw more 
minor ailments,14;25;28 fewer chronic conditions14;24;26;28 and fewer psychosocial 
problems.12-14;24;25;28 Male trainees were exposed to fewer gynaecological condi-
tions13;24;27-30 than their female counterparts. Exposure to acute conditions was not 
univocal.25;26;28

 Several authors have suggested that more balance can be obtained by steering 
the patient mix in a desired direction.12-14;24;32;33 Steering patients may also occur 
when an individual trainee needs more exposure to meet a specific learning goal. 
 Steering patients involves practical difficulties because non-urgent patients are 
free to choose a doctor and do not always wish to consult trainees.34;35 Trainee in-
fluence on patient mix is likely limited. 
 Instructing medical receptionists on steering was proposed by Adam and 
Oswald, 32 an approach requiring awareness of the reason for consultation.33 Train-
ing-practice receptionists often do inquire this of patients.36
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 This study evaluated whether (1) it is possible to intentionally steer trainees’ 
patient mixes by instructing receptionists, trainers and trainees and (2) to deter-
mine whether greater exposure could contribute to better learning. We utilized self-
efficacy questionnaires, exposure data and knowledge tests, thereby also addressing 
the contribution of trainers’ supervisory qualities. We defined ‘patient mix’ by pa-
tient volume and diversity.

Methods

parTicipanTs

Forty-nine first-year and 24 third-year trainees from the Institute of GP Specialty 
Training of the Academic Medical Center, University of Amsterdam participated in 
this study.

sTudy seTTinG

We conducted this study between 2008 and 2009 at practices affiliated with GP 
training where trainees work during their first and third years of a three-year pro-
gram. 
 At these sites, trainees perform surgery whilst their trainers are nearby for ad-
vice and almost daily coaching sessions. Trainees, trainers and teachers discuss and 
evaluate learning goals formulated each trimester in addition to assessing progress 
in clinical competence. Theoretical knowledge is assessed by nationwide testing 
every 6 months. 

sTudy desiGn 

This was a randomized controlled trial. First, we obtained a six-month baseline reg-
istration of a trainee’s patient mix, after which two successive interventional trimes-
ters followed. The first steered intervention concerned skin conditions, representing 
non-complex conditions. During the second trimester, psychiatric, psychological 
or social (‘psychosocial’) conditions were steered, representing the complex condi-
tions trainees are less often confronted with than their trainers.28

 After baseline registration, trainees were randomized into either a control or 
an intervention group using SPSS 16.0, stratified for training year. To avoid contami-
nation, same-practice trainees were either successively or simultaneously allocated 
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to the same study arm (n=4). 
 Trainee self-efficacy (SE) was measured at the start and the end of both inter-
vention periods; knowledge at the start and end of the second trimester. An addi-
tional questionnaire was sent to the receptionists of the intervention group to evalu-
ate the steering intervention.
 The Ethical Review Board of the Netherlands Association for Medical Educa-
tion approved this study (NERB-ID 56). 

Intervention
After randomization, trainer, trainee and receptionists at intervention-arm practices 
were instructed by telephone and letters containing detailed instructions. All three 
were asked to assign the trainee all patients who presented with skin or psychosocial 
problems for either that specific consultation or at a more regular basis, or to re-
quest these patients to go to the trainee next time. Receptionists received a desk dis-
play as a continuous daily reminder and a laminated card listing the interventional 
conditions and symptoms in colloquial language. The trainer and trainee received a 
laminated card listing the interventional ICPC codes. Understanding and progres-
sion of the intervention were assessed by phone three weeks after start. 

insTrumenTs

Patient mix 
In the Netherlands, most GPs keep detailed Electronic Patient Records (EPRs) 
which include a standardized system of diagnostic codes: the International Classifi-
cation of Primary Care (ICPC). The ICPC consists of 17 organ system-related chap-
ters, a general chapter and a social chapter. Data were extracted from EPRs at the 
end of each trimester; as these were aggregated, information on individual patients 
was not retrievable. 

Self-efficacy 
Based on Bandura’s methodology,37 we developed two 20-item SE-questionnaires 
on skin and psychosocial conditions (Text box 1). Both questionnaires contained 
items relating to general, diagnostic and therapeutic competencies concerning spe-
cific conditions, a representative sample of the entire spectrum of skin and psycho-
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social diagnoses originating from relevant ICPC chapters. Questionnaire content 
was discussed by the study advisory committee and tested by six experienced GPs 
after which they were finalized.
 Trainees could answer the questions on a visual analogue scale ranging from 
‘not capable’ to ‘fully capable’. Scales were scored using a scale ruler overlay ranging 
from 0 to 100. 
 
Knowledge test 
To address the effect of the intervention on a more formal, objective learning out-
come, an online knowledge test was taken on one of the sub-domains of the in-
tervention. Knowledge about psychiatric (not social) conditions relevant to daily 
patient care was assessed. This test was developed by the Dutch GP Training net-
work.38 To correct for potential differences in difficulty between the pre-interven-
tion and the post-intervention knowledge test and to avoid a memory effect, two 
versions (A and B) were composed, each containing 50 patient case-based items 
of the true-false-type and an additional ‘I don’t know’ option, covering the entire 
spectrum of primary-care psychiatry. Half the (randomly assigned) group received 
version A as a pre-intervention knowledge test and version B post-intervention; the 
other half, the opposite. Trainees could take the test online restricted to 30 minutes. 
The test was scored as correct minus incorrect answers. The tests were used exclu-
sively for research purposes.

Quality of supervision
At the end of the study, trainees evaluated the quality of trainers’ supervision by 
completing the Dutch translation39;40 of the validated Cleveland Clinic’s Teaching 
Effectiveness Inventory (CCTEI),41 which contains 15 variables on trainer quality. 
Possible answers ranged from never/poor (0) to always/superb (5); averages are 
calculated.

Questionnaire for medical receptionists
This concerned the perceived ability to steer relevant patients to trainees during 
both intervention periods. 
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text box 1. examples of items on the self-efficacy questionnaire

The following questions pertain to tasks performed by the general practitioner only.

Please indicate how well you find yourself capable of:

   
not              Fully 

   capable              capable 
Self-efficacy in skin conditions

General

1. Diagnosing skin conditions I————————————————————————————————————————————————————————————I

2. Local treatment of skin conditions I————————————————————————————————————————————————————————————I

Specific

6. Recognizing erysipelas I————————————————————————————————————————————————————————————I

7. Treating erysipelas I————————————————————————————————————————————————————————————I

11. Treating contact dermatitis  I————————————————————————————————————————————————————————————I

Self-efficacy in psychosocial conditions

General

1. Diagnosing psychological/psychiatric conditions  I————————————————————————————————————————————————————————————I

2. Recognizing social problems  I————————————————————————————————————————————————————————————I

Specific

5. Recognizing depression  I————————————————————————————————————————————————————————————I

6. Treating depression  I————————————————————————————————————————————————————————————I

10. Treating alcohol addiction  I————————————————————————————————————————————————————————————I
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sTaTisTical analyses

Patient mix
Participants were excluded from the patient mix analyses if less than 50% of their 
patient contacts had an ICPC diagnosis code. We analyzed two components of pa-
tient mix, ICPC diagnosis volume (patient volume) and ICPC diagnosis diversity 
(diversity). Percentages of skin/psychosocial conditions compared with all encoun-
tered diagnoses were calculated by setting the total of all ICPC diagnosis codes to 
100%, disregarding those without an ICPC diagnosis code. For both absolute num-
bers and percentages, means of available baseline-registration trimesters were estab-
lished.
 Diversity of patient mix was expressed as the number of different ICPC di-
agnosis codes each trainee had encountered. Differences between intervention and 
control groups were tested using variance analysis for repeated measures (ANOVA, 
SPSS 18.0); excluding separate first- and third-year subgroup analyses (their num-
bers would have been insufficient). 
 
Self-efficacy and knowledge tests
Internal consistency was calculated for each of the four SE-questionnaires by us-
ing Cronbach’s alpha.  The 20-item scores were averaged for each participant. Differ-
ences in increase in SE and knowledge between the intervention and control group 
were established using ANOVA. Effect sizes were calculated using Cohen’s d. 

Supervision
For the CCTEI questionnaire, Cronbach’s alpha was computed; average score of 
the constituting items was then used. Whether to adjust for supervision quality de-
pended on the existence of significant differences between the arms.

Intervention evaluation questionnaire for receptionists
We performed ANOVA to find relationships between the ability to steer patients 
and increases in patients actually seen. Independent variables: frequency of eligi-
ble patients encountered by receptionists, how many had been assigned to trainees, 
most successful steering period. Dependent variables: absolute and proportional 
increases and actual, intervention-trimester exposure to skin or psychosocial condi-
tions. Scheffe’s post-hoc testing ensued if significant effects were found. 
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Results

parTicipanTs and follow up

Seventy-three practices were included (Figure 1) of which 49 accommodated first-
year and 24 accommodated third-year trainees; 19 men and 54 women starting a 
new training period. All gave informed consent. The first-year trainees had started 
in September of 2008; third-year trainees in March, June, September or December 
of 2008. Sixty-two trainees had started a 12-month practical period; eleven trainees 9 
months. First-year trainees of the latter group had completed the 6-month baseline 
registration but only took part in the first intervention period, whereas the third-
year trainees took part in both intervention periods with their baseline-registration 
period being shortened to three months.
 Two trainees’ ICPC-data were disregarded because of mean coding percentag-
es below 50%. Six trainer-trainee pairs were nullified during the study; the trainees 
were moved to other practices. Four of them (1 control, 3 intervention) had unsuit-
able EPRs; the trainees’ extraction data could not be retrieved although one trainee 
could later be re-included. The remaining two trainees continued by instructing the 
receptionists and the trainers on their new practices. All six trainees had returned 
their SE-Questionnaires/knowledge tests.
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Figure 1. Flow chart
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paTienT volume

Percentual increase of skin conditions differed significantly between trial arms (Ta-
ble 1), This was not found for psychosocial conditions. 

table 1. exposure to skin and psychosocial conditions (numbers and percentages) 

for the control and intervention groups, test results and effect sizes

Control (n=34) 
Mean (SD)

Intervention (n=35/30*) 
Mean (SD) Effect Sizea

Abs % Abs % Abs %

S
ki

n

baseline registrationb 90.3 (29.3) 16.9 (3.3) 88.4 (28.5) 16.3 (2.7)

intervention trimester 104.0 (34.2) 16.5 (2.9) 111.1 (39.9) 17.4† (3.5)

increase 13.7 (33.3) -0.4 (3.3) 22.7 (33.7) 1.1 (3.0) 0.27 0.49

P
sy

ch
os

oc
ia

l

baseline registrationb 25.8 (14.5) 4.7 (2.1) 28.6 (11.8) 5.0 (1.5)

intervention trimester 33.0 (18.3) 5.1 (1.8) 34.3 (15.2) 5.5 (1.8)

increase 7.3 (16.0) 0.4 (1.5) 5.8 (12.9) 0.5 (1.9) -0.1 0.06

* see flow chart
† p<0.05 
a increase intervention - increase controls / (√((sd increase intervention2 + sd increase controls2) /2))
b mean of two trimesters

diversiTy

No significant differences (p>0.05) were found between the intervention and 
the control groups in diversity of skin diagnoses (m(ean)int=30.6, SD=5.4.; mcon-

trol=31.3, SD=5.3, range 20-42 of 58 possible ICPC-codes), nor in diversity of psycho-
social conditions seen (mint =14.6, SD =4.3; mcontrol=13.1, SD=4.3, range 3-21 of 68 
possible ICPC-codes).

QualiTy of supervision

Average CCTEI-score was 4.0 (SD=0.6). Cronbach’s alpha was 0.90. Since no sig-
nificant difference was found between the control (4.0, SD=0.5) and the interven-
tion groups (3.9, SD=0.6), no correction for supervision in the analyses took place.
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self-efficacy 

Cronbach’s alpha of the SE-skin questionnaire was 0.88, and 0.94 for the 20 SE-
psychosocial conditions items, pre- and post-intervention. Intervention/control 
group-increases in SE (Table 2) were significant for both skin and psychosocial con-
ditions (p<0.05); the increase for psychosocial conditions being greater in the inter-
vention group (P<0.05). 

table 2. overall self-efficacy, pre- and post-intervention; mean (sD) of 20 items 

Control
mean (sd) 
(n=34/33*)

Intervention
mean (sd)
(n=36/34*)

Effect Sizea

skin pre-se 69.7 (9.4) 65.9 (9.2)

post-se 75.5 (8.6) 73.2 (7.7)

increase 5.8 (9.3) 7.3 (7.8) 0.17

psychosocial pre-se 66.9 (10.9) 57.9 (10.4)

post-se 68.6 (9.9) 63.7† (10.0) 

increase 1.8 (9.2) 5.8 (6.5) 0.50

* cases (trainees) analysed, skin/psychosocial
† p<0.05 
a (increase intervention - increase controls / (√((sd increase intervention2 + sd increase controls2) /2))

KnowledGe of psychiaTric condiTions

Knowledge increased in the control group (m=1.5; SD=9.8) and decreased (m=-1.9; 
SD=8.0) in the intervention group, p<0.05. Version A was more difficult than B as 
scores were lower: p<0.05 (see Appendix, Supplementary Table 1). Knowledge in-
crease did not differ between the arms, if corrected for A-or-B-version (p>0.05).

responses To recepTionisTs’ QuesTionnaire (Table 3)

All receptionists in the intervention arm (n=35) responded; however, two from one 
practice (their scores were averaged and analyzed as one subject). Analyses and 
post-hoc tests showed relationships (p<0.05) between those eligible patients hav-
ing skin conditions assigned to trainees (Table 3, item 6) and the increase in/actual 
percentages of patient volume. A significant relationship existed between the most 
successful allocation period (item 7) and actual absolute volume (p<0.05). Com-
parisons for psychosocial conditions were not significant. 
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table 3. Questionnaire for the medical receptionists (n=35) 

of the intervention group

Items Scales, Anchors and Scores

1. how often do you ask a patient the 
reason for consultation?

Always
% (n)

Often
% (n)

Regularly
% (n)

Sometimes
% (n)

Never
% (n)

59 (20) 21 (7) 18 (6) 3 (1) 0 (0)

2. did you find the letter with infor-
mation about the intervention clear? Very clear Clear Not so clear I did not receive the letter

60 (21) 29 (10) 0(0) 11 (4)

3. did you find the desk display a 
helpful reminder for the interven-
tion?

Yes A little No I did not have one

27 (9) 30 (10) 39 (13) 3 (1)

4. did you find the reference cards 
helpful for remembering the inter-
vention?

Yes A little No I did not have one

56 (19) 27 (9) 12 (4) 6 (2)

5. how frequently did you encounter 
an eligible patient? ≥ Once a day >Once a week Once a week >Once a 

month
≤ Once a 
month

  skin 17 (5) 60 (18) 3 (1) 20 (6)

  psychosocial 21 (6) 40 (11) 7 (2) 25 (7) 7 (2)

6. which part of the eligible-patient 
group did you assign to the trainee? All patients >half About half <half None

  skin* 19 (6) 32 (10) 39 (12) 10 (3) -

  psychosocial - - 46 (12) 35 (9) 19 (5)

7. which period of interventional 
steering was the easiest?

Mainly the 
start

Somewhat 
later It varied Entire period Never

  skin conditions* 3 (1) 6 (2) 48 (15) 42 (13) -

  psychosocial - 14 (4) 32 (9) 43 (12) 11 (3)

*p<0.05; see text.

relaTionship beTween paTienT mix and learninG

Because the steering intervention showed no univocal increase in patient mix, the 
relationship between patient mix and learning was explored further in regression 
analyses (method=enter). Trainees from control and intervention groups were 
combined. Dependent variables were post-SE questionnaires and post-interven-
tion-knowledge-test scores (see Appendix, Supplementary Table 2). Predictors 
were entered first on which the intervention could have had no effect (pre-SE ques-
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tionnaires/knowledge test, CCTEI score, knowledge A-or-B-version and interven-
tion). Patient mix was then added in a second block. High Pearson correlations be-
tween volume and diversity (0.72-0.87) indicated co-linearity. Therefore, we did not 
enter diversity as a separate predictor, as volume had been the primary aim of the 
steering interventions. 
 The pre-SE/knowledge test and the A-or-B-version were found to be sig-
nificant predictors (p<0.05). Volume predicted both SE-skin and SE-psychosocial 
(p<0.05); explained variance increased from 29% to 34% for post-SE skin, from 53% 
to 58% for post-SE psychosocial, and remained at 28% for post-psychiatric knowl-
edge. 

Discussion 

We conducted a randomized controlled trial to investigate whether a trainee’s pa-
tient mix could be actively steered and the effects of this on learning. We carefully 
concluded that steering of skin conditions was possible. Although in absolute num-
ber only a non-significant trend could be observed, there was a higher percentual 
increase in the intervention-control comparison; however not leading to greater SE. 
Comparatively, psychosocial-condition-volume did not increase but greater inter-
vention group-SE was identified. Knowledge of psychiatric conditions neither in-
creased between pre- and post-testing, nor between the arms. Post-SE was predict-
ed by pre-test SE and by volume. Quality of supervision was equal in both arms so 
we did not adjust for it. Supervision neither predicted SE alterations nor knowledge.
 The lack of increase in SE-skin, despite slightly successful steering, may be 
due to skin conditions already being frequently encountered.27 Consequently, ad-
ditional cases would not contribute much to learning because the flattened part of 
the competence growth curve would have been reached.42;43 Moreover, we found a 
percentual increase in volume, but not in diversity.
 As to the increase in self-efficacy in complex (psychosocial) conditions, we 
conjectured that being allocated to an intervention may have increased trainee 
‘awareness’ and therefore more learning activities and more ‘deliberate practice’. Per-
haps they explored and discussed such cases more than they otherwise would have. 
 The limited success of the intervention was contrary to the intervention group 
receptionists’ perceptions. Most receptionists ‘more than regularly’ asked patients 
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the reason for their consultations when planning the trainees’ surgeries, which was 
an important condition for successful steering. Questionnaire results clearly show 
that they supposed they were steering substantial numbers of skin conditions. Re-
ceptions found steering psychosocial conditions more difficult; results suggest how-
ever, that also in this category, substantial steering occurred. 
 Although we instructed both trainers and trainees, they had little opportunity 
to steer patients themselves. Stimulation by instituting target values, for instance, 
might have been helpful. Effectiveness might have increased if we had sent more 
frequent reminders to them. 

comparison wiTh oTher sTudies

Most studies exploring the relationship between patient mix and learning were per-
formed with medical students5;9;44 or residents.10;11 The quality of designs varied 
and, to our knowledge, there have been no randomized trials on this. Some studies 
showed relationships between patient mix and self-reported learning like the posi-
tive relation between volume and SE we found. This result was congruent with find-
ings by Hoifoidt45 in that more experience was related to greater subjective learn-
ing during a psychiatric rotation. Dolmans11 found that patient mix and supervision 
both positively influenced a rotation’s effectiveness, but supervision was more es-
sential because high-quality supervision guaranteed sufficiently scored rotation ef-
fectiveness, irrespective of patient mix. Despite other studies’ emphasis on supervi-
sion,4;5;10 it was not predictive of learning in our study. One could question whether 
the importance of supervision also applies to long-term medical training as in our 
one-on-one settings. Here, the trainers themselves are solidly trained in didactic 
competencies. One could speculate that the contribution of supervision to learning 
decreases over time, since its significance was mainly found in relatively short medi-
cal student-rotations supervised by numerous preceptors4;5;11;44.
 It is surprising that studies predicting performance from patient exposure have 
often failed to show a relationship between exposure and a more objective learning 
outcome, such as OSCE’s,5;6;9;44 clinical assessment4;5;46 or multiple choice5;6;47 or 
other written examinations,46;48;49 like the knowledge test we used. For instance, 
Jolly44 found no relationship between clinical experience and educational out-
comes and Greenberg found no impact of clinical experience on a paediatric subject 
test.48 An exception to this was a study by Lampe, who found that the requirement 
of 10 predetermined cases to be exposed to improved knowledge and performance 
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in an emergency medicine rotation.50 For this, future studies might consider the 
combination of steering instructions with prerequisite exposure numbers. A ration-
al consensus must first be reached about the numbers required. Fung6 questioned 
the feasibility of full implementation of deliberate practice, after a correlation study 
showed no relationship between exposure and OSCE score. This was attributed to 
a lack of clear learning goals, quality and quantity of feedback and reflection. In our 
setting, these conditions were generally well-organized; it remains obscure why the 
relation patient mix-learning appears intangible.
 
sTrenGThs and limiTaTions

A strength of our study was the use of data from EPR systems to describe patient 
mix. Many studies used handwritten or digital logbooks intended solely for edu-
cational purposes.20;51;52 This type of data is subject to social-desirability bias by 
the trainee. Other strengths were RCT design, use of both subjective and objec-
tive learning outcome measures, and comparison to baseline registration. Ericsson 
found that effective practice is characterized by clearly focused goals, time-commit-
ment, immediate feedback, and reflection.3 In our setting, trainees are compelled to 
formulate learning goals; time/ feedback opportunity is generally sufficient as was 
demonstrated by CCTEI high mean scores. The setting was therefore appropriate 
for specifically studying a patient mix-contribution to learning.
 A major limitation was that the intervention had not been tailored to indi-
vidual trainee learning needs. Such an approach would require the development of 
multiple learning outcome instruments not considered feasible for this study. This 
untailored approach may have hampered trainer-trainee motivation to steer. Fur-
thermore, while we did measure trainers’ global supervisory qualities, we did not do 
so for steered conditions specifically.  
 The one-trimester duration of each intervention was probably too short for 
major effects. Since a (non-significant) trend towards higher volume of skin diseas-
es was observed, extending the steering period might have revealed clearer results. It 
remains questionable, though, how long receptionists could continue steering. 
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suGGesTions for furTher research 

This was the first RCT on the effect of active patient steering in practical GP spe-
cialty training. We found that non-complex conditions could be steered whereas 
complex conditions could not; surprisingly, learning effects (SE) revealed the op-
posite. Like other studies on medical training, we succeeded in linking patient mix 
(volume) to self-reported learning, but not to objective learning.
 Future studies should explore the effects of interventions, tailoring patient 
mix to individual learning aims so as to achieve better implementation of deliberate-
practice-based curricular planning. Instructing receptionists to steer could achieve 
this aim. The contribution of predefined prerequisite exposure numbers, as formu-
lated by trainees themselves or expert consensus should be further explored. De-
spite the crucial position of supervision in undergraduate settings, its specific con-
tribution in longer-lasting training relationships needs further exploration.
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Appendix 1

supplementary table 1. 

Knowledge of psychiatric conditions 

Control
Mean (SD) 

n=33

Intervention
Mean (SD) 

n=34

Version A-B
n=33

Version B-A
n=34

pre-knowledge 25.7 (7.3) 28.9 (7.3) 25.2 (7.8) 26.4 (6.5)

post-knowledge 27.2 (7.3) 27.0 (7.1) 29.9 (6.1) 24.4 (7.1)

increase 1.5 (9.8) -1.9 (8.0)

effect sizea 0.38

Version A-B
Control

Mean (SD) 
n=15

Intervention
Mean (SD) 

n=18
Version B-A

Control
Mean (SD) 

n=18

Intervention
Mean (SD) 

n=16

pre-knowledge 23.1 (7.0) 26.9 (8.2) pre-knowledge 27.8 (7.0) 31.2 (5.5)

post-knowledge 30.5 (6.5) 29.4 (5.9) post-knowledge 24.5 (7.0) 24.2 (7.4)

increase 7.4 (5.8) 2.5 (7.0) increase -3.3 (9.9) -7.0 (5.8)

effect sizea 0.76 0.46

a increase intervention - increase controls/ (√((sd increase intervention2 + sd increase controls2) /2))
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supplementary table 2. 

regression analyses of factors determining learning outcome

post-se skin

conditions

r2
 block1 =0.29

r2
block2 =0.34

beta (p)

n=65

post-se psychosocial

conditions

r2
 block1 =0.53

r2
 block2 =0.58

beta (p)

n=61

post- psychiatric 

Knowledge

r2
 block1 =0.29

r2
 block2 =0.28

beta (p)

n=61

B
lo

ck
 1

pre-se 0.53 (0.00)* 0.73 (0.00)*

intervention -0.34 (0.76) 0.01 (0.94) -0.16 (0.15)

mean ccTei a 0.07 (0.54) 0.00 (0.99) -0.12 (0.29)

pre-knowledge 0.34 (0.01)*

a-or-b-version -0.54 (0.00)*

B
lo

ck
 2

pre-se 0.50 (0.00)* 0.68 (0.00)*

intervention -0.06 (0.61) -0.28 (0.77) -0.17 (0.15)

mean ccTei a 0.06 (0.59) -0.00 (0.99) -0.13 (0.27)

pre-knowledge 0.33 (0.01)*

a-or-b-version -0.55 (0.00)*

patient mix volume b 0.21 (0.05)* 0.22 (0.02)* 0.07 (0.57)

* denotes significance
a cleveland clinic’s Teaching effectiveness inventory
b  for post-psychiatric knowledge, this was the patient mix involving psychiatric conditions only. for the post se-psycho-

social conditions, the patient mixes involving both psychiatric and social conditions were measured. 




