Table 1
	Author
	Study population
	Device
	Length of intervention
	Outcomes
	Key findings

	Howell et al. (2005)
	19 medical students, 
17 non-medical students
	PHANToM Haptic Device
	Experiment 1 (E1): 5 times over 2 years
Experiment 2 (E2): 3 times over 1 year
	E1A: Time to task completion: stiffness (medium difficulty)
E1B: Time to task completion: position (medium difficulty)
E2A: Time to task completion: stiffness (3 levels of difficulty)
E2B: Time to task completion: position (3 levels of difficulty)
Subjective questionnaire for realism, ease of use and usefulness

	Users completed stiffness task faster over time (approx. 50% reduction in time to completion)
No convincing improvement in time to completion for position for medium difficulty
Learning/improvement evident for medium task difficulty, not for low/high stiffness
No convincing improvement in time to completion for position for three difficulties
Experiment 2 rated more highly in realism than ex 1, medical students rated it lower in realism. 
Experiment 2 rated more highly in ease of use
Majority of participants vote “Yes” for usefulness of both experiments


	Howell et al. (2008a)
	21 Osteopathic medical students
	PHANToM Haptic Device
	8 sessions over 2 weeks
	Palpation stiffness


Palpation speed

	Significant improvement in detection of abnormal region at levels 7, 8 and 9 (Weber fractions of 0.21, 0.10 and 0.06 respectively)
Significant reduction in time to task completion at levels 5-9.5.

	Howell et al. (2008b)
	89 Osteopathic medical students
	PHANToM Haptic Device
	6 sessions over 2 weeks
	Palpation stiffness

Palpation speed

	Mean reduction in detection of abnormal region by a Weber fraction of 0.14 (reduced from 0.28 to 0.14) 
Mean time to locate abnormality reduced by 22s (reduced from 39s to 17s)

	Karadogan et al. (2010)
	13 Osteopathic medical students
	PHANToM Haptic Device
	4 sessions over 2 weeks
	Palpation stiffness



Palpation speed

	Participants identified four standard stiffness values: 0.25, 0.5, 1.0 and 1.25 N/mm at Weber fractions of 0.2, 0.27, 0.26 and 0.3. Users with device experience showed smaller mean Weber fractions.
Positive correlation (r=0.65) between palpation speed and higher Weber fractions


	Karadogan et al. (2013)
	22 Osteopathic medical students
	PHANToM Haptic Device
	1 session
	User evaluation questionnaire
	90.9% of participants answered “Yes” or “Maybe” when asked if they would use the modules in the future.

	Kim et al. (2007)
	20 subjects
	PHANToM Haptic Device
	1 session 
	Palpatory detection of tumour (accuracy)
	100% of users located 3 of 4 tumours. 80% of users located 4 out 4 tumours

	Kim et al. (2015)
	16 subjects
	PHANToM Haptic Device
	1 session 
	User evaluation questionnaire
	Pooled mean score of 8.3 (SD 0.74) out of 10 on evaluation of stable and realistic palpation simulation.

	Kuroda et al. (2005)
	15 medical students
	PHANToM Haptic Device
	1 session
	Palpation accuracy
	71.6% of medical students correctly identified the harder prostate simulation.

	William et al. (2004)
	20 subjects
	PHANToM Haptic Device
	7 trials over 1 session
	Palpation errors
	Repeat exposure to haptic palpation module reduced palpation errors of participants.



