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positions on musculoskeletal pain relief in participants 
with musculoskeletal pain.

It is likely that the benefits of yoga to sufferers of 
chronic pain are complex and manifold. Potentially 
involved mechanisms are hormonal changes, changes in 
neurotransmitters, reduction in muscular tonus, better 
posture, changes in attitude, and beliefs, and the lowering 
of anxiety.

Responses to pain are also influenced by expectations 
and beliefs about pain and the emotional significance 
attributed to it.[8,9]

Furthermore, in the realm of sports medicine, there is the 
notion of exercise having hypoalgesic effects. Specifically, 
a recent meta-analysis[10] showed that aerobic, isometric, 
and dynamic resistance exercise reduced the perception 
of experimentally induced pain in healthy participants. 

INTRODUCTION

Numerous studies have shown the effect of yoga on 
pain perception.[1,2] Mostly chronic pain patients (lower 
back pain[3,4], fibromyalgia[5], arthritis[6]) participated in 
these studies. These studies assessed the effect of yoga 
over extended periods of time and applied regular yoga 
sessions once or twice per week. As a general trend, 
the findings from these studies suggest that yoga has a 
beneficial effect on chronic pain. A recent study by Do 
Rosario et al.[7] showed immediate effects of modified yoga 
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Yoga can be considered a mind body intervention that 
includes low impact exercise and, as such, yoga can be 
expected to have an immediate hypoalgesic effect. 

Finally, yoga also acts through mental processes on the body’s 
system. Its mindful, meditative way of combining breathing 
with stretching exercises (asanas) lowers the activity of 
the stress system; therefore, sensations are perceived in a 
neutral way, as they are not intensified by emotions. Grant 
et al.[11] observed the pain sensitivity and analgesic effects of 
mindful states in Zen Meditators. The results indicate that 
Zen meditators have lower pain sensitivity and experience 
analgesic effects during mindful states.

In this theoretical context, our primary hypothesis was 
that after a single yoga session a reduced pain perception 
could be objectified by algometry measurement.

As a secondary hypothesis, we assumed that generally the 
participant’s subjective expectation before intervention 
was to perceive less pain after a single yoga session.

Thirdly, we wanted to quantify the potential correlation 
of the participant’s subjective expectations on the actual 
pain perception measurement.

MATERIALS AND METHODS

The local ethics committee of Canton Bern, Switzerland, 
approved the study protocol.

Recruitment and participants

Ninety yoga students were recruited from five renowned 
hatha yoga schools (Krishna Yoga, Sapta Yoga International, 
Yoga Langnau, Iyengar Yoga Bern, UniSport Bern) around 
Bern, Switzerland, between May and July 2011. Each school 
had about 30 attendees of whom about two-thirds volunteered 
to participate in this study. To be included, volunteers had to 
be 18 years or older. All eligible participants completed the 
study protocol. The second author (S.T.) observed the course 
and schedule of all yoga sessions, assessed all participants, 
and measured their pain perception before and after every 
yoga class. The participants filled in a consent form and 
a demographic questionnaire. All the participating yoga 
schools were teaching hatha yoga with mindful awareness, 
asanas, pranayama, meditation, and also a relaxation part. 
A yoga session was 60-minutes long.

Expectation

Before the experiment, all participants were asked about 
their general expectation as to whether a single yoga 
session would reduce or increase or have no effect on their 
measured pain perception.

Pain provocation test

Pain perception was measured with a standardized pain 
provocation test (Algopeg, Annette Kocher, Inselspital 
Bern) a polypropylene peg, calibrated to a clamping force 
of exactly 10 Newton at an extension of 5 mm. The use of 
this standardized pain provocation test has already been 
demonstrated in earlier studies.[12,13] The standardized and 
calibrated peg was clipped on the middle finger, ear lobes, 
and second toe of both body sides for 10 seconds each. The 
participant was asked to rate pain immediately after the end 
of the 10 seconds on a numeric rating scale from 0–10, where 
0 signifies “no pain” and 10 “the worst pain imaginable.”

Statistical analysis

All data were analyzed using Statistical Package for the 
Social Sciences (SPSS) 18.

We calculated the means of the Algopeg measurements from 
the right and left for each of the three locations; middle 
fingers, ear lobes, and toes. A t-test was used to compare 
pain perception scores before and after the yoga session. 
We further computed a general linear model to investigate 
whether cofactors such as yoga regularity and experience, 
as well as gender, age, and mood would influence outcomes.

We used the sign test to compare the actual change in pain 
scores to those that were expected by the participants.

Expectation (E) was coded as follows:
0= Aggravation (i.e. more pain after the yoga session than 

before)
1= Neutral
2= Improvement (i.e. less pain after the yoga session than 

before)

We calculated the change scores (CS) as follows: Pain 
scores before the yoga session minus pain scores after the 
yoga session. If a participant experienced less pain after 
the yoga session, the CS would be positive.

We coded the CS as follows:
Negative scores =�0 (i.e. more pain after the yoga session 

compared with before)
Neutral scores =�1 (i.e. the same pain before as after the 

yoga session)
Positive scores =�2 (i.e.  less pain after the yoga session 

compared with before)

RESULTS

The 90 yoga participants were recruited from five hatha 
yoga schools. Table  1 shows the characteristics of the 
participants per level of yoga regularity and experience.
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The paired sample t-test comparing the means of the 
Algopeg before and after the yoga (on middle finger, ear 
lobe, and toe) did not reveal any significant difference 
(all P > 0.05). There was no significant difference in this 
outcome between the five different hatha yoga schools 
(t-test).

Moreover, in a general linear model, including experience, 
regularity, as well as gender, age, and mood as cofactors, 
no significant differences in the Algopeg measurements 
before and after the yoga session were found (data not 
shown in detail).

Sixty out of 90 (66.7%) yoga participants expected before 
testing to have a reduced pain perception after the yoga 
session [Table 1]

Only 36–43% (depending on the location) of all the 
participants actually experienced less pain after one single 
yoga session [Table 2].

Regarding the 60 participants who expected less pain after 
the yoga session, [Table 3] shows the actual change scores 
(CS) of their pain perception.

Among the subgroup of the 60 participants with positive 
expectation, 18  (30%) experienced more pain after the 
yoga, 19 (32%) experienced the same pain before and after 
the yoga, and23 (38%) actually experienced less pain after 
the yoga session on their middle finger.

The results of the sign test show overall significant 
difference on finger (P  <  0.001) and ear (P  =  0.001) 
locations, and a trend toward statistical significance on 
the toe location (P  =  0.099) between the expectations 
of the participant’s pain and the actual measurements. 

Specifically, there were more participants who—before 
the yoga session—expected to have less pain after the 
yoga session, although there was actually no change in 
the measured pain perception between before and after 
the yoga.

DISCUSSION

To our knowledge, the effects of a single yoga session on pain 
perception have not previously been examined in subjects 
without a pain disorder. Interestingly, before testing, two-
thirds (66.7%) of our yoga participants expected to have 
a lower pain reaction after the yoga session. However, the 
application of a standardized pain provocation test did 
not uncover any significant difference in pain perception 
between before and after a single yoga session. Therefore, 
our primary hypothesis was not confirmed. This means 
that the pain reducing effect in chronic pain patients 
through yoga interventions described in the literature[1-3] 

cannot be demonstrated through a single (60 minutes) yoga 
session in healthy participants. Moreover, the previously 
reported immediate effects of “sportive” exercise on pain 
reduction[10] could not be found following a single yoga 
session. The pain-reducing effects of yoga in studies where 
participants practiced over a longer period of time might 
therefore have mechanisms that are different from those 
underlying an immediate analgetic effect.

In all interventions aimed at reducing pain, the placebo 
effect of expectation should be considered.[11] In order 
to include such a potential confounding factor through 
positive expectation, we assessed the participant’s 
expectation before testing. As suspected in our second 
hypothesis, the majority of yoga practitioners (66.7%) 
expected a pain-reducing effect of the yoga session. 
However in our study, there was no correlation between 
these expectations and the actual change in pain perception. 

Table  1: Participants’ characteristics
Yoga 

(n=90)
Yoga regularity Yoga experience

More than 2 hours 
per week (n=29)

Less than 2 hours 
per week (n=61)

More than 1  year of 
experience (n=68)

Less than 1  year of 
experience (n=22)

Female sex (%) 74  (82) 23  (79) 51  (84) 58  (85%) 16  (73)
Age  (years) 42.2  (12.0) 43  (9.9) 41.9  (12.8) 43.7  (11.9) 37.6  (10.8)
Age above 50 (%) 21  (23) 8  (28) 13  (21) 17  (25%) 4  (18)
Mood before yoga
0=good mood, 10=bad mood

4.0  (2.1) 3.1  (1.8) 4.4  (2.1) 3.7  (1.9) 4.8  (2.6)

NRS middle finger before yoga 1.8  (1.6) 1.5  (1.2) 1.9  (1.7) 1.8  (1.6) 1.8  (1.6)
NRS middle finger after yoga 1.8  (1.7) 1.6  (1.5) 1.8  (1.7) 1.9  (1.7) 1.5  (1.6)
NRS ear before yoga 5.4  (2.5) 5.1  (2.5) 5.4  (2.6) 5.3  (2.5) 5.5  (2.6)
NRS ear after yoga 5.8  (2.6) 5.9  (2.3) 5.5  (2.7) 5.6  (2.7) 6.0  (2.3)
NRS toe before yoga 2.5  (2.0) 2.3  (1.6) 2.6  (2.1) 2.6  (2.0) 2.0  (1.9)
NRS toe after yoga 2.2  (2.0) 1.8  (1.3) 2.4  (2.2) 2.2  (1.8) 2.2  (2.6)
Expectation

Aggravation  (more pain) 25 8 17 19 6
Neutral 5 1 4 4 1
Improvement  (less pain) 60 20 40 45 15

Data are given as means with Std. deviations or absolute number with percentage values, NRS = Numeric rating scale
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This suggests that the general expectation did not have a 
strong influence on the actual algometric measurements in 
our study. However, it should be acknowledged that there 
is literature to show that expectation is able to influence 
perception of experimentally induced pain.[9] Also, our 
results might have been different if we had obtained 
expectation scores after the post reading of pain rather 
than before.

For about one-third of the participants in our study who 
expected a positive effect of the yoga on pain perception, 
we actually recorded increased pain perception within the 
scope of a single yoga session. One reason for this could be 
that through positive expectations the total awareness of 
our body sensations and mental state could be increased.[14] 
Therefore, shortly after a yoga session, a pressure sensation 
of an Algopeg can even be perceived more intensively 
than before yoga.

Our study included participants from five different 
European hatha yoga schools. Whether the results of these 
single session interventions are generalizable, remains to 
be proven. According to our results, however, we assume 
that the well-documented pain reducing effect of long-term 
yoga in literature cannot be compared to the spectra of 
short-time mechanisms as demonstrated in this study.

CONCLUSION

Regardless of the high positive expectations of the 
participants, this study showed that a single yoga session 

did not significantly affect provoked pain perception. The 
positive impact of yoga on pain perception described in 
other yoga studies that were executed over a longer period 
of time must be due to other reasons than expectation or 
an immediate analgesic effect induced by exercise.
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Table  2: The actual change in score of the pain 
measurements at the three locations
(n=90) Negative 

CS: More pain (%)
Zero, no 

change (%)
Positive CS:  less 

pain (%)
Middle finger 26  (29) 28  (31) 36  (40)
Ear 46  (51) 12  (13) 32  (36)
Toe 26  (29) 25  (28) 39  (43)
CS = Change scores

Table  3: Subgroup of the participants with positive 
expectation  (less pain after a single yoga session)
(n=60) Middle finger (%) Ear (%) Toe (%)
Negative CS: More pain 18  (30) 31  (52) 17  (28)
Neutral CS: No change 19  (32) 6  (10) 15  (25)
Positive CS: Less pain 23  (38) 23  (28) 28  (4)
CS = Change scores
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