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ABSTRACT
Objective Auricular acupuncture (AA) is
effective for the treatment of preoperative
anxiety. We aimed to study the feasibility and
effects of AA on exam anxiety in a prospective
observational pilot study.
Methods Healthy medical students received
bilateral AA using indwelling fixed needles at
points MA-IC1, MA-TF1, MA-SC, MA-AH7, and
MA-T on the day before an anatomy exam. The
needles were removed after the exam. Anxiety
levels were measured using the State-Trait-
Anxiety Inventory (STAI) and a 100 mm visual
analogue scale (VAS-100) before and after the
AA intervention and once again immediately
before the exam. The duration of sleep on the
night before the exam was recorded and
compared to that over the preceding 1 week and
6 months (all through students’ recollection). In
addition, blood pressure, heart rate and the
acceptability of AA to the students were
recorded.
Results Ten students (all female) were included
in the final analysis. All tolerated the needles well
and stated they would wish to receive AA again
for exam anxiety in the future. Exam anxiety
measured using both STAI and VAS-100
decreased by almost 20% after AA.
Conclusions AA was well accepted, the
outcome measurement was feasible, and the
results have facilitated the calculation of the
sample size for a subsequent randomised
controlled trial.

INTRODUCTION
Exam (or test) anxiety is a form of situ-
ational anxiety that is a common problem
among university students.1 2 Exam
anxiety often causes undesirable somatic
and mental symptoms and may negatively
influence academic results.2–4 Various

cognitive, mindfulness-based, behavioural
and affect-regulating interventions, as well
as electroacupuncture, have been demon-
strated to be effective in reducing exam
anxiety and stress among university stu-
dents,4–6 and it has been suggested that
these improve academic performance.7

However, these methods are time-
consuming, which precludes the wide-
spread use of cognitive and behavioural
interventions in the treatment of anxiety
immediately before an upcoming exam.4–6

Auricular acupuncture (AA) is a com-
plementary medicine technique that is
physiologically based on the stimulation
of cranial nerves.8 It has already been
successfully used to treat situational
anxiety in clinical settings.9–11 Moreover,
Ogal et al12 used AA to relieve exam
anxiety in medical students in a prospect-
ive observational study without a control
group. However, the self-created ques-
tionnaire that was used to evaluate
anxiety and stress in this investigation
(within 30 min of AA only) was not pre-
viously validated. Thus the data from
Ogal et al cannot be used to calculate the
sample size for a controlled investigation.
Therefore, we conducted a pilot inves-

tigation of AA for the treatment of exam
anxiety to test its acceptability, the feasi-
bility of outcome measurements, and to
provide the necessary data to calculate
the sample size for a subsequent rando-
mised controlled trial (RCT).

PARTICIPANTS AND METHODS
Design and participants
This prospective observational pilot inves-
tigation was performed at the Department
of Anaesthesiology of the University
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Medicine Greifswald, Germany, in January 2012. The
participants were recruited via an announcement
according to the following eligibility criteria: acupunc-
ture naïve medical students undergoing an oral
anatomy exam, without any history of alcohol abuse or
use of opioid or psychotropic medication, with an
American Society of Anesthesiologists physical status
score of I–II. None of the students was taking any med-
ications or recreational drugs at the time of the study.
The protocol of the study was approved by the
Institutional Ethics Committee of the University
Medicine Greifswald (reference no. BB 069/15).
Participants who agreed to participate, and gave
informed (written) consent, received AA with indwel-
ling fixed needles in the evening of the day before the
anatomy exam. The AA needles remained in situ until
the next day and were removed immediately after the
exam (figure 1).

Auricular acupuncture
Licensed acupuncturists with more than 5 years’
experience with the technique applied AA bilaterally at
the acupuncture points MA-IC1 (Lung), MA-TF1 (ear
Shenmen), MA-SC (Kidney), MA-AT1 (Subcortex),
and MA-TG (Adrenal gland) (figure 2 and table 1)
according to the AA nomenclature of the WHO13 and
French classification,14 respectively. The acupuncture
points were chosen based on data from previous inves-
tigations using AA to treat preoperative and exam
anxiety9–12 and on neurophysiological considerations.8

Indwelling fixed ‘New Pyonex’ needles (length
1.5 mm, diameter 0.22 mm; Seirin Corp, Shizuoka
City, Japan) were used for AA. The participants were
instructed by the acupuncturist to stimulate the auricu-
lar needles for 3–5 min if they felt anxious.

Data analysis
Exam anxiety was measured: (1) before AA; (2) in the
evening of the day before the exam with the needles
in situ; (3) and immediately before the anatomy exam
the following day (figure 1) using the German version
of the State-Trait Anxiety Inventory (STAI15), ranging
from 20 (=no anxiety) to 80 (=maximum imaginable
anxiety), and a 100 mm visual analogue scale

(VAS-100), where 0=no anxiety and 100=maximum
imaginable anxiety. Blood pressure and heart rate
were measured before and after AA. After completion
of the exam, students were also asked to recall their
duration and quality of sleep the night before as well
as 6 months and 1 week before the exam, and to rate
the acceptability of AA for the treatment of exam
anxiety (based on whether they would wish to receive
the treatment again in the future). Statistical analysis
was performed using SPSS-Statistics Software for Mac
(V.19.0). Pre- and post-AA measurements were com-
pared with Student’s t test for paired samples. All data
are presented as mean±SD unless otherwise stated.

Figure 1 Timeline of the pilot investigation including endpoint measurements. Auricular acupuncture was performed in the evening
before the day of exam using indwelling fixed needles, which remained in situ and were removed immediately after the exam. Exam
anxiety was measured using the State-Trait-Anxiety Inventory (STAI) and 100 mm visual analogue scale (VAS-100) at time points I, II
and III, as was heart rate and blood pressure. Duration and quality of sleep (over the course of the preceding 1 night, 1 week and
6 months) were enquired about at time point III.

Figure 2 Auricular acupuncture (AA) points used for the
treatment of exam anxiety in medical students. The following
AA points were chosen based on previous reports9–12: MA-IC1
(Lung), MA-TF1 (ear Shenmen), MA-SC (Kidney), MA-AT1
(Subcortex), and MA-TG (Adrenal gland). Further information
about point location is provided in table 1.
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RESULTS
A total of 15 students were invited to participate, four
of whom declined and 11 of whom were included
(figure 3). All 11 volunteers happened to be female.
One student receiving AA missed the anatomy exam
because of acute gastroenteritis and was therefore
excluded. Therefore, data from a total of 10 female
participants aged 23±3 years were available for ana-
lysis. All students tolerated AA well and stated that
they would wish to receive the treatment again for
exam anxiety in the future.
Exam anxiety, measured using STAI and VAS-100,

decreased after AA relative to baseline. STAI scores of
state anxiety decreased from 58±10 to 48±11
(p=0.006). Anxiety values rated on the VAS-100
reduced from 59±22 to 49±20 (p=0.04; table 2),
although anxiety test results on the day of the exam
did not differ significantly compared to before AA
treatment. Trait anxiety measured using STAI did not
change during the course of the investigation and
averaged 40±9 across all three measurements. Systolic

blood pressure decreased from 130±12 mm Hg
before AA to 121±11 mm Hg after AA (p=0.02).
Neither diastolic blood pressure nor heart rate
changed significantly over the course of the investiga-
tion. Students reported fewer hours of sleep during
the week before the exam compared to the preceding
6 months; however, the incidence of other sleep pro-
blems remained unchanged.

DISCUSSION
In this observational pilot study, AA (applied using
indwelling fixed needles) was well accepted by the
medical students for the treatment of exam anxiety.
The treatment protocol, derived from evidence-based
prescriptions of AA for treatment of anxiety, was easy
to perform before the exam and appeared safe in
terms of potential side effects and complications, even
with overnight retention of the needles.
Exam anxiety, measured using STAI and VAS-100,

decreased by almost 20% after AA. The effect size
observed in the present study is comparable to previ-
ous investigations in which AA has been used to treat
preoperative or dental anxiety.9–11 For example, Karst
et al10 reported that the STAI state anxiety score
decreased from 51±9 at baseline to 42±13 after AA
treatment of dental anxiety in 19 patients. Likewise,
Michalek-Sauberer et al11 demonstrated a reduction
in STAI state anxiety from 55±11 at baseline to 47
±10 after AA in 61 patients scheduled for dental
procedures.
Notably, on the day of the exam, state anxiety

scores increased back to almost the same level as that
observed before AA treatment the previous day. Since
anxiety increases constantly as the exam approaches,16

one would have expected state anxiety in our study to
do the same. However, the absence of an appropriate
control group prevents us from drawing definitive
conclusions. In order to differentiate the natural
course of exam anxiety from the effect of AA, the
inclusion of an untreated control group is necessary.
Consequently, in our subsequent RCT we plan to use
a crossover design testing three different conditions:
(1) verum AA; (2) placebo AA; and (3) no treatment.
According to the teaching schedule, each medical
student volunteer will undergo three comparable

Table 1 Description of auricular acupuncture points used in the study

Nomenclature

WHO13 French14 Location Classical indications

MA-IC1 Lung Around the central depression of the inferior concha Respiratory diseases, withdrawal syndrome

MA-TF1 Shenmen In the triangular fossa, at the superior aspect of the bifurcating point between
the superior and inferior antihelix crura

Insomnia, acute and chronic pain syndromes,
withdrawal syndrome, urticaria, asthma

MA-SC Kidney In the superior concha, inferior to the bifurcating point between the superior
and inferior antihelix crura

Lumbago, tinnitus, asthma

MA-AT1 Subcortex On the medial aspect of the antitragus Pain, inflammation, psychiatric disorders

MA-TG Adrenal gland At the tip of the lower protuberance on the border of the tragus Hypotension, parotitis, allergic diseases

Figure 3 Flow diagram of the study.
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anatomy exams at intervals of 1 month, each under
one of the three aforementioned conditions (1, 2 or
3) in a randomised order. The intra-individual com-
parison of outcome measures that can be made with
the crossover design will control for variation between
participants in terms of individual characteristics,
thereby allowing for a smaller sample size. State
anxiety (measured using STAI) was feasible as the
main outcome measure in this investigation and will
be used for the estimation of the sample size for our
RCT.
As expected, STAI trait anxiety scores did not

change during the course of the investigation. This is
unsurprising as they are thought to reflect a stable per-
sonality characteristic that remains constant over time
and between events.15 The mean value of trait anxiety
in the study group was 40±9, which is slightly higher
than the mean in the general female population aged
between 15 and 29 years (36±10), but below the crit-
ical cut-off of 48±10 for the diagnosis of specific
phobia disorder.15

The fact that only females volunteered to participate
in our study might be due to the fact that female
medical students consistently reveal decreased self-
confidence and increased anxiety.17 Unfortunately the
absence of any male subjects limits the ability to
extrapolate the results to a mixed population, and it
will be important to include students of both sexes in
our subsequent RCT to avoid gender bias.
The observational longitudinal design and small size

are the main limitations of the present investigation,
although it should be remembered that this study was
designed with the specific purpose to test the method-
ology and yield pilot data to support further rando-
mised controlled investigations. Another potential
limitation is the lack of measurement of stress-specific
biomarkers (such as cortisol, catecholamines and saliv-
ary α-amylase) or continuous monitoring of heart rate
variability and electrodermal activity. Future studies

should consider including these potentially more
objective outcome parameters in addition to stress/
anxiety questionnaires.
In conclusion, AA was well accepted by medical

student volunteers as a method of treating exam
anxiety and the outcome measurements chosen were
feasible. The results have facilitated the calculation of
the sample size for a subsequent RCT.
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