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Probe-tube placement is a common skill in
audiology that must be mastered to provide
evidence-based care in audiological practice.
Guidelines published by regulatory bodies,
academies and associations recommend the use
of real-ear probe-microphone measurements to
obtain individual measures of real-ear-to-coupler difference (RECD) values at assessment and
verification, as well as real-ear verification of hearing aid performance for individuals of all ages

whenever possible.1–4 According to these guidelines as well as recent literature, the probe-tube must

be inserted to within 5 mm of the eardrum to obtain accurate measurements.5–7 Contact with the
eardrum must be avoided as it will cause physical discomfort, can cause a patient to lose
confidence in the technical skills of their clinician, and in pediatric cases, can lead to an early
appointment conclusion due to reduced level of cooperation from the child after eardrum contact
has occurred.

Recent studies provide self-report data regarding the extent to which audiologists use probe-tube
microphone measurements in clinical practice. For adults, 68% of audiologists reported often using
real-ear probe-microphone verification for initial hearing aid fittings with an additional 20%
reporting sometimes using them for initial fittings. Similarly, 83% of audiologists reported

routinely using real-ear probe-microphone verification for the fine tuning of hearing aid fittings.8

For infants and young children, real-ear (on-ear) use of probe-microphone verification was

obtained over half the time by approximately 50% of the respondents.9 This result is not surprising
given that with very young children many audiologists rely on coupler-based fitting and

verification procedures.6 In the case of coupler-based fitting and verification, best-practice
guidelines advocate that individual measures of RECD values be obtained whenever possible.
Moodie, et al found that approximately 61% of audiologists reported often or always obtaining an
individual measure of a young child’s RECD values at the verification stage of the hearing aid

fitting process.9

The results of these studies show that some audiologists are implementing guideline-based
recommendations in their hearing aid fitting and verification protocols for individuals of all ages.
However, they also provide evidence that approximately 12% of adults being fitted with hearing

aids are not receiving best practices in hearing aid verification.8 In addition, 32% of the pediatric
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audiologists surveyed indicated that they did not measure individual RECD values at the hearing
aid verification stage because they were not confident in making the measurement in this young

population.9

Simulation training has been used for many years and is increasingly becoming a routine part of
education and training in many allied healthcare professions. Table 1 provides a list of advantages

of simulation-based training over traditional methods of training.10 The use of simulation training
within audiology may provide a method that would facilitate education and training of probe-tube
placement and real-ear measurement for audiology programs and for continuing education
opportunities. With lack of confidence in placing the probe-tube being cited as a reason for poor
compliance with real-ear measurements, the use of simulation may improve clinical use of probe-
tube placement in practice.

Table 1. Some Advantages of Simulation-Based Training10

No harm to patients;1.

Improved ability for repetitive practice;2.

Decrease in clinical errors;3.

Reduced student clinician anxiety;4.

Increased knowledge and skills;5.

Increased self-confidence;6.

Increased self-assessment ability; and7.

Increased satisfaction with the learning experience.8.

In an effort to increase the use of real-ear probe-microphone measurements in audiology by
improving self-confidence, knowledge, and skills, Koch and colleagues developed a Manikin-
based probe-tube placement training simulator for use within clinical practice and continuing

education programs.11 Initial development included a low-fidelity simulator pictured below (Figure
1) consisting of a styrofoam head model, a 3-D printed flexible ear, and a camera system mounted
inside the head to view the ear canal. The ear canal was printed in a transparent material so users
received a direct image of the inside of the canal. When coupled with a developed software
program, the user receives real-time feedback of the probe-to-eardrum distance. Both an adult and
pediatric simulator with corresponding ears were developed so that practice for adults and children
can occur.
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Figure 1. Early version of the Manikin-based probe-tube placement
simulator.

A study was conducted to evaluate the face and content validity of the first-version of the Manikin-
based probe-tube placement simulator using experts in probe-tube placement (n=12) and by

collecting quantitative and qualitative feedback.11 Results showed that the average distance-to-
eardrum probe-tube placement for all participants was 3.74 mm (SD=1.82) for the adult model and
2.77 mm (SD=0.94) for the child-sized ear; both of these are consistent with what clinical practice
guidelines recommend. The simulator lets the user know when the eardrum has been touched with
the probe-tube by producing an audible sound (“Ow” [adult]; child-cry [child]). Contact with the
eardrum was made in 12% of the time across trials for the adult-sized ear and 5% of the time
across trials for the child-sized ear. Face and content validity of the probe-tube simulator was
moderately high. Low scores for both the adult and child models were attributed to the texture and
stiffness of the 3-D printed ear and the otoscopic view of the ear canal and eardrum. Many of the
advantages noted by the experts for the use of the Manikin-based model in practice reiterate those
described in Table 1. The greatest benefits repeatedly mentioned by our experts were the ability for
student clinicians to repeatedly practice probe-tube placement without having to have a peer sit for
the measurement; the reduction in risk of harm while practicing, and the increase in student’s skill
and self-confidence in making the measurement.

Culminating the feedback received by the expert’s usage of the simulator, a second iteration of the
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probe-tube placement simulator was developed. In the second iteration of the Manikin, the
styrofoam head was changed to a 3-D printed head, the printed ears were molded with silicone to
increase the flexibility and realism of the material, and the software program was better optimized
for feedback mechanisms (see Figure 2A, 2B, and 2C).

Figure 2. The second and most recent version of the Manikin-based probe-tube placement
simulator showing the (A) Manikin, (B) a student hard at work, and (C) the inside assembly
showing the camera and medial portion of the ear canal.

A second study was conducted to evaluate whether skills learned on the simulator successfully
translate to clinical scenarios. This skills transference study used the updated Manikin-based
simulator with students in the first-year audiology program (n=25) at Western University.10 The
participants were randomly assigned into one of two groups: the simulator group, or the control
group. The control group trained with traditional methods (using each other and volunteers) while
the simulator group did the same but supplemented their training with the simulator. All
participants were tested before and after a training period to determine if the simulator had any
effect on their probe-tube placement competency level. Results found the simulator to have a
positive effect on the student’s performance, with those who used the simulator to be less likely to
contact the eardrum, more likely to perform a better RECD measurement, and more likely to
appear confident to a trained observer.

Results of the two studies summarized here provide initial evidence that the Manikin-based probe-
tube simulator is considered a valuable teaching tool by experts and that it can be used in clinical
education environments to improve the ability for students to practice probe-tube placement, and
improve their knowledge, skills, and self-confidence in making this important clinical measure.
Future work looks to incorporate this simulator into training programs and evaluate use cases
outside of probe-tube placement in which this manikin-based simulator may provide teaching and
training value.

Note
While Koch & Moodie have written this brief report for Canadian Audiologist, readers should be
aware that the work described involves a larger research team. Please refer to the references
below:
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