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Abstract

Objectives Despite its numerous benefits, practicing mindfulness involves certain challenges. This study investigates the
impact of various characteristics of recorded mindfulness practice instructions on recipients’ evaluations, focusing on ele-
ments that may evoke negative reactions and hinder mindfulness practice.

Method A total of 138 participants evaluated 24 recordings of mindfulness practice excerpts. The recordings differed in
terms of the speaker’s gender, the form and pace of the message, the presence of whispering, and the number of artifacts.
Respondents rated each recording using a scale and provided open-ended responses about their subjective perception of the
recordings. The study employed hierarchical multilevel modeling to analyze the collected data.

Results The results indicated that recipient gender did not influence preferences for male or female-voiced recordings.
However, properties such as form, pace, whispering, and artifacts did affect evaluations. Least favored instruction elements
included plural pronouns, slow pacing, primarily whispered speech, and a high number of artifacts. Some differences in
evaluations were observed between female and male recording conditions. Additionally, qualitative data revealed participants’
subjective reactions to recordings with varying characteristics, and the study identified the most favorable characteristics
of the recordings.

Conclusions The study results identified which qualities of recorded mindfulness instructions are least preferred and may
present obstacles to initiating or continuing the practice. Therefore, this study may help create more optimal instructions and
improve the design of apps and platforms offering mindfulness practice recordings, enhancing the quality and accessibility
of practice for a broader audience.

Preregistration This study is not preregistered.
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Mindfulness has become a flourishing area of research and
practice (Baminiwatta & Solangaarachchi, 2021; Goldberg
et al., 2017). It entails purposefully focusing one’s attention
on the present moment while maintaining a non-judgmental
and accepting mindset (Brown & Ryan, 2003; Kabat-Zinn,
1994, 2003). Studies have consistently shown that mindful-
ness is associated with positive outcomes, such as increased
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levels of life satisfaction, self-esteem, vitality, sense of
competence, optimism, and positive emotions (Keng et al.,
2011). Conversely, negative correlations have been observed
between mindfulness and symptoms of depression, rumi-
nation, dissociation, distraction, social anxiety, emotional
dysregulation, stress, and experiential avoidance (Tomlinson
et al., 2018).

Mindfulness can be developed and strengthened through
various forms of independent practice, organized training,
and interventions (Germer et al., 2005). In mindfulness
practice, instructors typically guide individuals or groups
through techniques and exercises that aim to cultivate aware-
ness, attention, and acceptance of present-moment experi-
ences. These exercises may involve assuming a comfortable
posture and focusing on the breath or other sensations in the
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body, as well as guided meditations or visualization exer-
cises (Kabat-Zinn, 2013).

Despite the well-documented benefits of mindfulness
practice, some individuals may encounter difficulties when
trying to practice mindfulness regularly (Farias et al., 2020).
Research suggests that individuals may not disclose negative
emotions or challenges in practice due to feelings of shame
or a desire to please the instructor (Britton et al., 2021).
Criticisms or suggestions for changes that could facilitate
practice may also be received negatively and ignored (Van
Dam et al., 2018). Therefore, it is crucial to examine both
the positive effects and challenges associated with mindful-
ness training (Farias et al., 2020). However, relatively few
researchers have focused on exploring the difficulties and
challenges associated with mindfulness practice (Germer
et al., 2005; Kabat-Zinn, 2017, 2018).

The existing literature indicated obstacles accompany-
ing mindfulness training have addressed practitioner issues,
such as limitations in patience, motivation, conscientious-
ness, and self-discipline (Kabat-Zinn, 2013, 2017). When
such difficulties arise, the practitioner is encouraged to solve
the problems on their own. For example, one may try chang-
ing their mindset, taking more intentional action, or waiting
out the moments when there is an urge to quit (Kabat-Zinn,
2013, 2017). Practitioners were also advised that after pro-
longed practice, the reluctance will spontaneously diminish.

However, in addition to internal barriers, challenges in
practicing mindfulness also include issues related to exter-
nal obstacles. By “external obstacles,” we refer to external
factors or conditions that may hinder the effectiveness or
reception of mindfulness training, such as the instructional
feature, procedure, and specific practice forms (Britton et al.,
2021). Unfortunately, the instructions’ problematic qualities
rarely were considered in research (Rothschild, 2017). To
date, the literature has only examined these practice ele-
ments when practitioners report having previously experi-
enced severe stress and traumatic experiences (Rothschild,
2017; Treleaven, 2018). Attempts to identify difficulties and
modify or revise practice instructions or program structure
to meet the needs of these practitioners have been made.
Nevertheless, analyses concerning the difficulties associated
with the formal aspects of mindfulness practice in the gen-
eral population are still lacking.

According to our observations, many who have par-
ticipated in structured mindfulness-based training or used
ready-made recordings available on the Internet or appli-
cations (apps) complain about the formal qualities of the
instructions. The characteristics of the instructions heard
may trigger adverse reactions. Such reactions may be intense
enough to make it very difficult or even impossible for the
recipient to start, continue, or fully engage and participate
in the practice. For example, contact with unpleasant or
irritating stimuli in the form of externally administered
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instructions can cause distress and unpleasant emotions of
varying intensity—from anger or annoyance through disgust
to feelings of anxiety (Farias et al., 2020; Zhu et al., 2019).
Moreover, the elements of instruction evoking such reac-
tions also lead to cognitive difficulties, for example, focusing
attention on the instruction content. Thus, practice is signifi-
cantly impeded, persistence is discouraged, and would-be
practitioners abandon the practice. The possibility of reaping
benefits from mindfulness is reduced.

In conclusion, despite increasing research on the posi-
tive impact and effectiveness of practicing mindfulness,
research on the difficulties of its practice remains scarce.
Furthermore, data on external factors’ impact on hindering
mindfulness practice, such as elements in the instruction in
mindfulness practice, are insufficient. Therefore, we decided
to extend research in this field. Our study aimed to expand
and add to our knowledge of difficulties encountered dur-
ing mindfulness practice. In addition, we test the influence
of selected external factors on audience evaluation. More
specifically, we wanted to determine which instructional
characteristics are perceived as the least desirable and the
most poorly evaluated, and may hinder practice in the gen-
eral population.

Formal properties of heard messages are essential in the
response that occurs in humans (McAleer et al., 2014). Even
small extratextual nuances affect the listener’s emotional
response and degree of arousal, as well as their attitude
toward the voice, the message content, and its sender (Bha-
tia et al., 2005; Loui et al., 2013). Recipients have specific
preferences concerning the characteristics of voice messages
(Ding et al., 2017; Hain et al., 2009). As studies showed,
after the first few seconds, the voice is categorized, and cer-
tain character traits attributed to its owner. A specific (posi-
tive or negative) attitude toward the person emerges, which
is dependent on listeners’ individual preferences (McAleer
et al., 2014). To begin with, the elaborate psychobiological
systems that have evolved to recognize and process voices
confirm that they significantly impact the recipient (Pisanski
& Bryant, 2019).

This remarkable relevance of the voice matters, among
other things, in psychotherapy. The appropriate voice serves
multiple functions in confidence building, reassuring, or
assisting in emotional expression and regulation (Bady,
1985; Blanck et al., 1986). The nature of the listening voice
impacts the sense of being understood and noticed (West-
land, 2015). It fosters a safe space where the client efficiently
opens to therapeutic help (Loewy, 2004).

On the other hand, some voice parameters may be judged
undesirable and annoy the recipient. Unfavorably evaluated
properties may be, for example, the gender of the voice (Par-
son et al., 2013). In addition, undesirable reactions in some
recipients may also include (a) the grammatical form of mes-
sages (including plurals in utterances) and the use of the
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imperative mood (Wicklund, 1974), (b) an inappropriate (too
fast/slow) speaking rate (Boone et al., 2019), (c) low volume
of the spoken message, especially whispering (Murry, 1988),
and (d) numerous and audible artifacts (e.g., saliva swallow-
ing, gurgling, breathing) (Cavanna & Seri, 2015).

We have observed people using external instructions to
practice mindfulness and exhibiting individual preferences
for gendered voices. However, research on gender preference
in voice messages is inconclusive. Some study results indi-
cated a general male preference for feminine voices (high-
pitched) and a female predilection for masculine voices
(lower-pitched). These preferences may have an evolutionary
basis (Xu et al., 2013). In contrast, other research reported
that in giving instructions, for example, most people pre-
fer a female voice regardless of their gender (Parson et al.,
2013). As mindfulness practice instruction takes the form of
“directing” the listeners and their attention, we expect that
male-voiced messages would not be as well received.

Aspects of the message, such as the grammatical structure
and mood of the verb, significantly affect listeners’ percep-
tion. For instance, the first-person plural form of the mes-
sage sometimes used in instructions (‘““‘we”) compared to the
second-person singular form (“you”) can arouse cognitive
dissonance and negative emotions. This effect may be caused
by the introduction of a contextually vague sense of con-
nection or intense presence of the trainer in a person’s inti-
mate experience, associated with focusing on one’s bodily
and mental experiences (Rothschild, 2017; Slatcher et al.,
2008). Therefore, we expect that a stranger’s presence in
an individual’s intimate space on linguistic grounds may be
evaluated unfavorably.

Another factor differentiating recipients’ reactions may be
the imperative mood in which the instructions are frequently
given. This mode may cause greater aversion, compared to
the propositional form, due to reactance—a distinct sense of
discomfort caused by an attempted restriction of individual
freedom (Wicklund, 1974). Thus, instructions in mindful-
ness training given in the imperative mood may be evaluated
less favorably compared to those presented in a proposi-
tional style. The term “propositional form” refers to a style
of instruction that offers suggestions or propositions rather
than giving direct commands. For instance, instead of saying
“Focus on your breath,” a propositional style might say “You
could turn your attention to your breathing.” On the other
hand, mindfulness instructions are typically created in fully
or partially imperative mood. Some trainers may already
be accustomed to this mode (Rothschild, 2017). Therefore,
grammatical form’s impact is somewhat ambiguous. How-
ever, considering the population, the effect of reactance and
aversiveness may be more substantial.

Research showed that a slower instruction pace is associ-
ated with monotony (Boone et al., 2019). Thus, slow speech
makes it more challenging to focus on the content, including

during mindfulness training. In addition, practitioners com-
plain about excessive pauses between sentences co-occur-
ring with a slower speaking pace. These features are rated as
distracting and disruptive to the practice rhythm. When the
instructor speaks slowly, the listener may pay more attention
to the instruction form than its content, which contributes
to distraction and practice difficulty (Boone et al., 2019).

The standard procedure when instructing in mindfulness
practice is to lower the volume of the voice and deliver all
or part of the instruction in a whisper. On the one hand,
whispering can engender greater feelings of trust, close-
ness, and intimacy between the listener and person speak-
ing (Andersen, 2014). On the other hand, some people may
judge whispered instructions as crossing the boundaries of
formality. Whispering can also evoke unpleasant somatic
sensations, such as tingling, which may be found unpleasant,
or which may evoke erotic associations (Waldron, 2017).
Sexualizing a message due to whispering (even inadvert-
ently) seems to be powerful in messages delivered by women
(Hughes et al., 2014). This treatment may repel practitioners
due to a lack of contextual appropriateness. Many audiences
also report that certain sounds perceived while listening
to whispering cause anxiety (Janik McErlean & Banissy,
2018).

A preliminary analysis of mindfulness instructional vid-
eos available on free platforms (e.g., YouTube) revealed
many auditory artifacts. Auditory artifacts, in this case,
are additional sounds accompanying speech, such as audi-
ble breathing, mumbling (including gurgling), swallowing
saliva, grunts, or other sounds associated with speech pro-
duction. In recorded instructions, artifacts can be accentu-
ated, becoming more audible and distinct than in a face-to-
face situation.

Depending on individual differences, listeners vary in
sensitivity to voice-related factors. For example, the arti-
facts may be related to the growing number of diagnoses of
misophonia (Janik McErlean & Banissy, 2018). In the condi-
tion known as misophonia, small noises, such as mumbling,
grunting, coughing, or breathing cause stress, anger, anxiety,
and severe agitation (Kumar et al., 2017). Therefore, analysis
of general reactions to such artifacts is essential. Determin-
ing the reception of messages containing these sounds is
crucial from the perspective of design, implementation, and
adaptation to listeners’ reactions. Making such adjustments
will facilitate the reception of instructions for susceptible
individuals.

Based on the research results on various properties of voice
messages and our observations of the individual reactions
using external instructions during mindfulness practice, formal
instructional elements are critical for practicing person’s recep-
tion. They differentiate emerging reactions, attitudes, and the
course of practice. This study aimed to determine recipients’
preferences for the aforementioned instructional elements. We
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addressed the information gap on the reception of mindfulness
practice instructions and the inconclusive results from previous
studies conducted in other contexts.

The study analyzed the formal features of recorded voice
instructions compared to those provided during face-to-face
or video practice. It was decided to use audio-only instruc-
tion so that subjects’ evaluation of message features did not
depend on video (e.g., the instructor’s appearance). Another
rationale for analyzing evaluations of recordings is the current
dearth of such research, despite the successful development of
technological solutions that enable mindfulness practice, such
as playing recorded instructions on mobile devices associated
with courses, online platforms, and mobile apps (Chittaro
et al., 2016; Economides et al., 2018). We hypothesized that
obtaining data on recording properties contributes to the exist-
ing literature and supports the preparation of instructions to
facilitate engagement in practice for those who use recordings
during independent practice, structured training, or research
participation.

Our study explored whether different message properties
can affect positive or negative evaluation by recipients. Spe-
cifically, we sought to determine which recording elements the
message listeners least preferred and which voice properties
were most preferred. We expected that gender, grammatical
form, pace, whispering, and artifacts would influence record-
ing evaluations based on the results of previous studies on
other types of messages. More specifically, a difference was
anticipated between the ratings based on gender. Evolutionary
explanations propose that men prefer messages conveyed by
women, and women prefer messages delivered by men. Thus,
messages delivered in voice of the listener’s gender would
receive lower ratings. For the group, we expected that record-
ings would receive low ratings if they are in the first-person
plural and imperative mood, they are delivered at a slow pace,
they are primarily whispered, or they feature many artifacts.

Detailed information on the exact characteristics of these
types of recordings can be found in the section dedicated
to stimulus construction. Another research goal was to
explore which recording characteristics are most preferred.
The study controlled for the mindfulness practice experi-
ence factor, which may have influenced ratings, for exam-
ple, non-practitioners may judge recordings more harshly
than experienced practitioners who are accustomed to some
aspects of instruction and would approach them with greater
acceptance.

Method
Participants

The study included 138 participants. The majority
(51.7%) were aged 18 to 26 years. Table 1 shows the
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descriptive statistics (the number and percentage distribu-
tion of participants by age, gender, and whether they practice
mindfulness).

Procedure

The survey was administered using Google Forms by shar-
ing a link with survey participants on social media. At the
beginning of the survey, all persons gave their informed con-
sent and provided basic metrics. Next, participants under-
went a four-segment procedure involving listening to more
recordings, making evaluations, and answering open-ended
questions.

Finally, they indicated whether they had performed the
survey with headphones, which could influence the differ-
ences in the ratings—34.1% of the participants declared that
they performed the survey while wearing headphones, while
65.9% did not.

Measures
Recordings

The study consisted of evaluating various versions of audio
instructional recordings prepared for the study. The record-
ings were self-constructed specifically for the purposes of
this study in the participants’ native language (Polish lan-
guage). Two native speakers—a woman and a man (both
in their 20 s)—were recorded. The audio files were created
using a Shure SM-58 dynamic microphone, a pop filter,
and appropriate room soundproofing. The Shure SM-58 is
a dynamic microphone designed for recording vocals, and

Table 1 Characteristics of the study participants

Variable n %
Age
18-26 72 52.2%
27-39 16 11.6%
40-60 44 31.9%
Over 60 6 4.3%
Gender
Female 87 63%
Male 48 34.8%
Other 3 2.2%
Ethnicity
Caucasian 138 100%

Practicing mindfulness

Yes 45 32.6%
No 56 40.6%
Not anymore 7 5.1%

I’m going to 30 21.7%
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the pop filter reduces distortions in the recording caused by
plosive sounds. Additionally, appropriate room soundproof-
ing was utilized during the recording process. The recorded
traces were de-noised and processed using Reaper software,
which is a digital audio workstation used for recording, edit-
ing, and producing audio files. During processing, breathing
noises, saliva sounds, and other artifacts were removed to
produce the most neutral sound possible for the individual
messages without distracting the listener (except the fourth
segment, where the recordings differed in the number of
artifacts present). In such cases, the recordings were left in
their original form. For the third recording version, all pos-
sible artifacts and non-verbal noises were removed.

All recordings underwent equalization and gentle com-
pression to improve their listening quality, using the VST
plugin Izotope Nectar 3. Equalization is the process of
adjusting the volume of certain frequency bands in an audio
signal to achieve a specific effect. In this case, equalization
was used to adjust the characteristics of the recording to a
human voice. The recordings also underwent compression,
which involves adjusting the volume of different parts of an
audio signal, thus reducing its dynamic range. Izotope Nec-
tar 3 is a multifunctional audio processing plug-in equipped
with an equalizer, compressor, and other features, and is
used in digital audio workstations.

The audio material included approximately 20-s excerpts
from the introductory instructional segment for practice
techniques such as mindful breathing and body scan (see
Supplementary Information). The recording durations were
limited to excerpt length (rather than the entire recording)
to ensure adequate time to elicit responses while reducing
the risk of study participant fatigue and dropout. Here is a
sample transcript of the recording content (except for modi-
fications due to manipulation):

Take a comfortable seat where you can relax freely.
Allow yourself a moment of peace during which no
one will disturb you. Lie down comfortably so that
you have support under your head. Close your eyes
and begin to observe your breathing.

Rater 1, who has a Ph.D. in psychology and is a practi-
tioner using mindfulness techniques in her practice, found
that each passage met the conditions for a recording from a
mindfulness training manual.

The study consisted of 24 recordings, with 12 featuring
male voices and 12 featuring female voices. It was divided
into four segments, each containing six voice recordings,
with three variants of the recording in both female- and
male-voiced versions (links to the recordings can be found
in the Online Resource 1).

Grammatical Form The first segment comprised recordings
with varying forms. The first recording featured a first-per-
son message in the imperative mood, ‘“Take a comfortable
place where you can relax freely...” The second recording
presented a message in the proposing form with words that
softened the imperative mood, such as “If you want,” “you
can,” and “if you feel the need.” The third recording was in
the imperative mood but in the first-person plural, “Let’s
take a comfortable place where we can relax freely...”.

Pace The second segment included three recording vari-
ants with differing speech rates and pause lengths. The
first recording was delivered at a fast rate with short pauses
between sentences, requiring 25% less time to finish a phrase
than at a moderate pace, including adjustment of the length
of the pauses. The second variant was spoken at a moderate
pace with medium-length pauses between sentences. The
third variant was characterized by a slow speech rate with
long between-sentence pauses, requiring 25% more time to
finish a phrase than at a moderate pace, including adjustment
of the length of the pauses.

Whispering The third segment included recordings with
varying levels of whispering. The first recording was neu-
tral, with no whispering; the second was partially whispered,
with vocal cords tensed up to 25% of the maximum achieved
by the speaker’s fully whispered voice; and the third was pri-
marily whispered, with vocal cords tensed up to 75% of the
maximum achieved by the speaker’s fully whispered voice.

Artifacts In the fourth and final segment, the recordings dif-
fered in the number of artifacts present. The first recording had
many artifacts, with all of them left in the recording at the same
volume as the speech. The second recording had a moderate
amount of artifacts, with 25% of them removed and the volume
of the remaining ones reduced by half. The third recording had
no artifacts, making it analogous to a radio recording.

Rater 2, who is a speech acoustician and a university lec-
turer in the Department of Acoustics, evaluated the record-
ings carefully and precisely to ensure they had the necessary
intensity levels of the specified properties.

The participants evaluated each recording by answering
the question, “How do you rate this recording?” The ratings
were given using a 5-point Likert scale, scored as follows:
1, Dislike it very much; 2, Do not like it; 3, Neither like nor
dislike it; 4, Like it; 5, Like it very much. Participants were
encouraged to answer an open-ended question: “Here you
can leave comments on the above recordings—were you
annoyed by any features of the messages? Or did you like
something? Write your observations.”
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Data Analyses

Because of the hierarchical structure of our data (i.e., rat-
ings nested participants), we used multilevel modelling to
estimate hypothesized effects. We conducted four separate
analyses for each of the following independent variables:
form of the message (imperative vs plural vs propositional),
pace of speech (slow vs medium vs fast), whispering (partial
vs neutral vs full), and artifacts (no vs some vs many).

Each of the analysis was conducted in three steps. First,
we included into the model only main effects of the manipu-
lated variable (for each of the analyses it was subsequently
form of the message, pace of speech, whispering, and arti-
facts), the instructor’s gender and the participant’s gender. At
the second step, we added the effects of simple interactions
between the predictors, and at the final step we added the
complex interaction between three independent variables.
At each of the steps, we controlled participant’s meditation
experience and whether a participant used headphones dur-
ing the task. To control for rating variance due to individual
differences and for variance of the instructor’s gender effect
due to individual differences, we allowed two parameters,
i.e., the intercept as well as the instructor’s gender effect
to vary across participants. Next, we compared the models
estimated at each of the analysis steps using y? difference
test. For the final description, we selected the model that
significantly increased the explained variance of the depend-
ent variable comparing the simpler model. All post-hoc tests
were performed with Tukey’s adjustment.

Results

For each of the manipulated variables (form of the message,
pace of speech, whispering, and artifacts), we performed a
separate analysis. Result of the four hierarchical multilevel
regressions are presented in Table 2. Below we describe the
results of these analyses in detail.

Form of the Message

Adding interactions to the model—either simple or com-
plex—did not increase significantly explained variance of
recording’s rating (Ay*(5)=9.84, p=0.08; and A4y*(2)=1.63,
p=0.44, respectively). Therefore, for further analysis; we
selected the model with only the main effects included. The
main effect of message form was significant: F{, ;3,)=10.51,
p <0.001 (Fig. 1). Post hoc tests with Tukey’s adjust-
ment revealed that instructions spoken in the plural form
(M =2.63) were rated significantly lower compared to the
imperative form (M =3.08; #(133) =4.39, p <0.001) and the
propositional form (M =2.97; 1(133)=3.75, p<0.001) that
did not differ significantly from each other (#(133)=1.21,
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p=0.45). Whether participants used headphones or speakers
or had mindfulness practice did not predict rating of record-
ing significantly.

Pace of Speech

The model with simple interactions between pairs of inde-
pendent variables was better fitted to data than the model
including only main effects (4y*(5)=35.58, p <0.001).
However, adding the complex interaction between all inde-
pendent variables did not increase the explained variance of
recording’s rating (47°(2)=3.37, p=0.19). Therefore, we
present results of the second step of analysis. Both instruc-
tor’s gender and pace of speech significantly influenced
the rating of the recording: F; 334 =19.37, p<0.001 and
F5238=25.41, p<0.001, respectively.

Furthermore, we observed a significant interaction
effect between instructor’s gender and pace of speech:
F266)=18.39, p<0.001 (Fig. 2). Simple effect analyses
revealed that instruction presented by a female instruc-
tor was significantly higher rated when they were spo-
ken in a medium pace (M =3.28) compared to fast pace
(M=2.74;1(310)=5.43, p<0.001) and slow pace (M =2.53;
1(266) =6.80, p <0.001) that did not differ significantly
from each other (#(251)=1.83, p=0.16). However, when
the instructor’s voice was male, instructions spoken with
fast or medium pace were evaluated similarly (M =3.26,
and M =3.06 respectively; #310)=1.98, p=0.12) and
both differed from recordings with slow pace (M =2.46;
1(251)=6.91, p<0.001, and #(266) =5.45, p<0.001,
respectively).

When the pace was fast, the instruction was rated higher
if spoken with male than female voice (#(373)=5.16,
p <0.001). The opposite effect was observed, however, if
the pace was medium: instruction spoken with a female
voice was rated higher than spoken with a male voice
(#(373)=2.19, p=0.029). No difference between the female
and male voices was observed in the instructions recorded
with a slow pace (#(373)=0.71, p=0.48). No effects of
headphones and mindfulness practice were observed.

Whispering

The model did not improve when simple or complex
interactions were included (A;(2(5) =10.49, p=0.06 and
Ay (2)=2.28, p=0.32, respectively). Therefore, for further
analysis, we selected the model with only the main effects
included. The main effect of whispering was significant:
F5.534y=20.88, p<0.001 (Fig. 3). Post hoc tests with Tuk-
ey’s adjustment revealed that instructions spoken with full
whispering (M =2.57) were rated significantly lower com-
pared to the partial whispering (M =2.99; #(534)=4.74,
p<0.001) and the neutral instructions (M =3.12;
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Fig.1 Recording rating as a 3.34
function of the form of message
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1(534)=6.17, p<0.001) that did not differ significantly from
each other (#(534)=1.43, p=0.33).

The main effect of instructor’s gender was also observed:
F1133y=22.25, p<0.001. Recordings with a female voice
(M =3.08) were rated higher compared to male voice
(M=2.71). Whether participants used headphones or speak-
ers or had mindfulness practice did not predict rating of
recording significantly.

Artifacts

The model with simple interactions between pairs of inde-
pendent variables was better fitted to data than the model
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including only main effects (4y°(5)=57.69, p<0.001).
However, adding the complex interaction between all inde-
pendent variables did not increase the explained variance of
recording’s rating (47°(2) =2.06, p=0.36). Therefore, we
present results of the second step of analysis. Both instruc-
tor’s gender and artifacts influenced rating of recording
significantly: F; 439)=36.41, p<0.001 and F, 530,=9.84,
p <0.001, respectively.

Likewise, we observed a significant interaction effect
between instructor’s gender and artifacts: F, s30,=23.20,
p<0.001 (Fig. 4). Simple effect analyses revealed that the
instruction presented by a female instructor was rated high-
est if it included some artifacts (M =3.19) compared to many
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Fig.3 Recording rating as a
function of the level of whisper-
ing
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artifacts (M =2.80; #(530)=3.69, p <0.001) and no artifacts
(M=2.95;1(530)=2.31, p<0.06) that did not differ signifi-
cantly from each other (#(530)=1.38, p=0.36). However,
when the instructor’s voice was male, instructions includ-
ing no or some artifacts were rated similarly (M =3.27, and
M =3.36 respectively; #(530)=0.87, p=0.66) and both
differed from recordings with many artifacts (M =2.22;
1(530)=10.14, p<0.001, and #(530)=11.02, p<0.001,
respectively).

When instructions included many artifacts, they were
rated higher if spoken with a female than a male voice
(1(528)=5.49, p<0.001). The opposite effect was observed,
however, if instructions included no artifacts: recordings

neu'tral par'tial
Whisper

of male voice were rated higher than of female voice
(#(528)=3.02, p=0.003). No difference between the female
and male voices was observed in the instructions including
some artifacts (#(528)=1.63, p=0.10).

The interaction effect between participants’ gender
and artifacts was also significant: F, 539,=5.51, p<0.001
(Fig. 5). For male participants, all conditions differed sig-
nificantly from each other, i.e., instructions with many arti-
facts (M =2.59) were rated lower than those with no arti-
facts (M =2.94; 1(530)=2.9, p=0.011) and those with some
artifacts (M =3.26; 1(530)=5.54, p<0.001); and instruc-
tions with no artifacts were rated lower than instructions
with some artifacts (#(530)=2.64, p=0.023). For female
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a function of the interaction 3.5
between number of artifacts and
voice gender
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participants, there was no difference between instructions
with no and some artifacts (M =3.27 and M =3.29, respec-
tively; #(530)=0.129, p=0.99); however, ratings in those
conditions were significantly higher compared to the condi-
tion with many artifacts (M =2.43; 1(530)=9.50, p <0.001
and #(530)=9.63, p <0.001, respectively). Ratings of male
and female participants differed only in the condition with
no artifacts (#(296)=2.31, p=0.02). No effects of head-
phones and mindfulness practice were observed.

Responses to Open-Ended Questions

Open-ended feedback was collected from participants after
each segment in the study (Segment I, 61; Segment II, 49;
Segment III, 43; Segment IV, 44). The initial responses
were organized into four categories, corresponding to the
study’s four segments. To identify thematic categories, we
conducted open coding, looking for the most frequently
discussed topics within each segment’s responses. Con-
sequently, participant responses were divided among cat-
egories associated with the recordings’ most commonly
assessed properties, as well as an “other” category for
individual ratings of specific properties. A comprehensive
content analysis was carried out within each category to dif-
ferentiate between positive and negative evaluations of the
recordings. For instance, in the category focused on com-
munication pace, subcategories were established, such as
negative evaluations of the slowest recordings and negative
evaluations of lengthy pauses between words. Additional
individual responses addressing various aspects of the
recordings were incorporated into the “other” subcategory.

Content analysis revealed that a majority of the state-
ments possessed a distinct emotional undertone, primarily
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of a negative nature. This was evident from the participants’
use of capital letters, emoticons, and exclamation points to
underscore their sentiments. All quotes have retained the
original spelling from the participants’ statements.

In the first segment, 43% of the comments were negative
remarks about the use of “we” (first-person plural). Accord-
ing to respondents, this form was decidedly unappealing and
introduced chaos and misinformation into the perception of
the message. The following are sample statements reflecting
criticism of this recording:

I was irritated by the messages spoken ‘to us.’

When they speak in the plural, it is creepy.

In the second segment, recordings with a slow pace were
the most heavily criticized (43%). The majority described
the recordings’ soporific qualities or their feelings of impa-
tience. For example:

Too slow delivery of the message (sleepy). The trainee
will not make it to the end because he will fall asleep.
The slow ones, more than relaxing, make a person feel
like throwing the phone out the window.

Some people (14%) also did not like excessively long
pauses between sentences:

I do not like pauses between messages.
When we want to give the listener enough of that time
itisgettingawfullysnazzyyy

In the third segment, almost half of the respondents (47%)
viewed whispering unfavorably. They stated that whisper-
ing seemed to them to be a communication that crossed the
boundary of intimacy and was somewhat erotic, introducing
discomfort and a lack of naturalness, such as:
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The male voice was too ‘emotional’ for me, maybe
even erotic? It made me feel uncomfortable, tense.
Is it still a practice, or already a gender phone?

The participants also stated that whispering made them
sleepy. Therefore, it would be challenging to practice with
such a voice, for example:

Silent messages are sleepy, and I don't think putting
people to sleep is the point.

In segment 4, more than half of the responses (64%)
described adverse reactions to recordings with clearly audi-
ble artifacts. They were described as annoying, distracting,
and strange, for example:

Disgusting munching yuck.

CIAMK CIAMK CIAMK CIAMK (the sounds of
smacking lips)

The sounds of swallowing saliva and breathing seemed
irritating. I would not be able to concentrate with them.

Some respondents indicated that such recordings could be
uncomfortable for people with misophonia. They suggested
introducing this information in future studies.

Respondents also described additional characteristics of
the voices that influenced the perception of the recordings.
Some comments (16%) concerned vocal properties, such
as timbre, intonation, diction, or vigor of the utterance, for
example:

The message is too ‘harsh’ in reception.
The voices were too loud. When practicing mindful-
ness, a calm, quiet, composed voice is important.

Several individuals expressed their preference for a lower
voice timbre. Additionally, the absence of a strong accent
and/or exaggerated diction was also considered attractive.
Some respondents highlighted that a “positive attitude in
the voice” had a favorable impact on the recording’s appeal:

I definitely prefer recordings where the way of speak-
ing reveals the calmness and positive attitude of the
speaker.

Nevertheless, some comments on a particular feature
were positive, for example, approving the slow pace.
Some opinions approved the propositional recording
form. One respondent pointed out that this type of
recording is often preferred by stressed people. The
propositional recording form, which offers sugges-
tions rather than direct commands, builds a sense of
internal control. This approach is seen as more help-
ful compared to the “imperative mood”—a directive
or command-like style of instruction—which was
described by a number of respondents as aggressive.
Some people explained in detail which message fea-
tures they found most desirable. They also described

the features that they felt were lacking (for example,
calm background music):

There was nothing to encourage relaxation in any of
the recordings. It would have to be a completely differ-
ent timbre of voice and end with light relaxing music.
There was no quiet background music

Discussion

The present study aimed to analyze the influence of selected
characteristics of recorded mindfulness practice instructions
on recipients’ evaluation. The study particularly focused on
elements that spur negative reactions, which may hinder
mindfulness practice. The results showed that recipients’
gender did not affect their preference for male- or female-
voiced recordings. However, the properties of recordings
such as form, pace, whispering, and artifacts affected par-
ticipant evaluation. We identified message elements that lis-
teners liked least. These include using plural pronouns, slow
pace, primarily whispering, and a high number of distracting
sounds or “artifacts.” Moreover, some differences in evalua-
tions were noted between recordings with female voices and
those with male voices. In addition, more detailed qualitative
data were collected on the participants’ subjective reactions,
including their reflections and emotions when exposed to
recordings with different characteristics. At the same time,
we identified elements of the preferred versions.

Overall, the findings suggest that the form of the message,
the pace of speech, whispering, artifacts, and the instructor’s
gender may have a significant impact on the perceived qual-
ity of recorded meditation instructions. We found no signifi-
cant effect of age and meditation experience on preference
for specific message properties. Whether participants used
headphones was also irrelevant to their responses, indicating
that neither technical considerations nor personal experience
has an impact on the listeners’ reaction.

Contrary to our initial assumptions, the study’s results
indicated that participant gender did not have a significant
impact on ratings in general. This finding is noteworthy
because it challenges previous studies that suggested a pref-
erence for the opposite gender’s voice (Xu et al., 2013). Fur-
thermore, it does not align with data showing a general trend
of higher ratings for female voices in command situations
(Parson et al., 2013). These findings could be due to the
unique context of mindfulness instruction, which might cre-
ate distinct experiences compared to those in prior research.
However, a detailed analysis of the ratings for each condition
uncovered differing tendencies toward pacing, whispering,
and the number of artifacts in female and male voice record-
ings. These observations support earlier claims that socio-
linguistic patterns can vary across different contexts and that
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expectations about language use may change in response to
situational factors (Fitzpatrick et al., 1995).

In line with our expectations, the unique features of
the mindfulness recordings in each section of the survey
did influence the varied responses from listeners. First,
the results indicated that instructions using plural forms
received significantly lower ratings compared to those using
imperative and propositional forms. This finding aligns with
previous studies suggesting that feelings of connection or
intimacy with the instructor are not preferred in mindful-
ness training (Slatcher et al., 2008). Interestingly, no sig-
nificant difference was observed between imperative and
propositional forms, implying they are equally favored.
This outcome challenges prior literature, which reported a
stronger aversion to messages conveyed in imperative forms
(Wicklund, 1974). This result could be attributed to the fact
that the imperative mood is commonly used in mindful-
ness and relaxation techniques and many individuals have
grown accustomed to it (Rothschild, 2017). Furthermore,
no differences in preferences were found between male and
female versions of the recordings. This suggests that the
instructional form elicits similar reactions in both genders,
irrespective of the speaker’s gender. Our findings challenge
established research suggesting that listeners expect specific
language patterns; for instance, girls are perceived to often
use the imperative mood in the first person plural when mak-
ing suggestions, while boys are more likely to issue orders
to one another (Tannen, 1986). Once again, the context of
mindfulness practice may alter reactions.

Second, the study’s findings highlight the importance
of speech speed in how participants rate recorded instruc-
tions. Specifically, instructions delivered at a moderate pace
received the highest ratings, irrespective of the speaker’s
gender. However, for female speakers, instructions spoken
at a slow pace were rated lower than those at a moderate
pace, but similar to those at a fast pace. This indicates that
neither slow nor fast pacing is appealing to listeners when
the instructor is a woman. Conversely, for male speakers,
instructions spoken at a slow pace were rated lower than
those at a moderate or fast pace, but there was no significant
difference between ratings for instructions spoken at a fast
or moderate pace. This suggests that when listening to a
man, people specifically dislike slow pacing, while fast and
moderate pacing may be preferred. Additionally, when the
pace was fast, the instruction was rated higher if spoken
with male than female voice, and the opposite effect was
observed when the pace was medium. In partial alignment
with our hypothesis, a slow pace was less preferred, but this
was only the case when the lecturer’s voice was male. When
the voice was female, the slow pace did not significantly
differ from the fast pace, which also received low prefer-
ence ratings. This outcome is mainly consistent with reports
linking aversion to slow messages to difficulty maintaining
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attention (Boone et al., 2019). It also supports the data on
the tendency to direct attention to formal message proper-
ties in situations where conditions are perceived as too slow,
such as slow speaking or reading rates (Belin et al., 2011).

When the pace of speech was fast, instructions spoken
with a male voice received higher ratings, while the opposite
effect was observed when the pace was moderate. These
findings partially support our hypothesis, which suggests
that a slow pace would be less preferred. However, this was
only observed when the speaker’s voice was male, as there
was no significant difference between a fast or slow pace
when the speaker was female. These results align with previ-
ous reports, which suggest that people tend to have difficulty
maintaining attention when messages are delivered slowly
(Boone et al., 2019). They also support data on the tendency
to focus on more formal message properties in such condi-
tions (Belin et al., 2011).

The variations in participants’ preferences for pacing
based on voice gender may be attributed to gender-specific
language styles and societal expectations for communi-
cation between women and men (Fitzpatrick et al., 1995;
Murachver & Janssen, 2007). Distinct differences in the way
women and men communicate can be observed at every level
of language and speech organization (Carli, 1990; Kloch,
2000). Once individuals are identified as members of certain
social categories, they are expected to behave according to
the norms associated with those categories. A fast pace of
speech appears to align more closely with the male-typed
directive approaches to conversation, which are often com-
petitive and argumentative, and was therefore better received
in male recordings than in female ones (Murachver & Jans-
sen, 2007). This finding is in line with a study by Janssen
(2004), which reported that ratings were consistently lower
for female-labeled speakers who exhibited male-typed con-
versation styles. Women who speak like men tend to be
judged more negatively than men who use the same con-
versational style.

Third, consistent with our assumptions, the results dem-
onstrate that whispering has a significant impact on the
ratings of the recordings, with full whispering receiving
lower ratings compared to partial whispering and neutral
instructions. This finding implies that using full whisper-
ing in instructional recordings may adversely affect their
perceived quality, while natural speech and partial whisper-
ings are equally favored. This trend could stem from the
inappropriateness of the chosen communication style in an
instructional context and an overly intense sense of intimacy
that may trigger anxiety (Janik McErlean & Banissy, 2018).

Moreover, the study identified a significant main effect of
the speaker’s gender on the ratings of the recordings, with
female voices scoring higher compared to male voices. This
outcome aligns with previous research that found female
voices are generally considered more pleasant and soothing
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than male voices (Dolliver, 2010). Although earlier stud-
ies suggested that a female whisper was perceived as erotic
(Hughes et al., 2014), our research indicated that the male
version was rated lower. This discrepancy may be attributed
to content addressing bodily sensations, which could evoke
stronger negative associations due to concerns of boundary
transgressions by men.

Finally, the study discovered that artifacts significantly
influenced the ratings of recordings. As anticipated, partici-
pants showed little preference for recordings with numer-
ous artifacts, consistent with research on reactions to such
sounds and the increasingly recognized phenomenon of
misophonia (Janik McErlean & Banissy, 2018). Addition-
ally, a significant interaction effect was observed between
the speaker’s gender and artifacts. Instructions delivered
by a female speaker received the lowest ratings when they
included many artifacts compared to some artifacts. How-
ever, there was no significant difference in ratings between
recordings with many artifacts and those completely free of
artifacts (removed in post-production). This result suggests
that the removal procedure might also elicit negative reac-
tions when the instruction is given by a woman. Recordings
with a typical number of artifacts by female speakers are
preferred the most.

Conversely, when the speaker’s voice was male, record-
ings with numerous artifacts were also less favored, but
instructions with no or some artifacts received similarly high
ratings. Thus, the removal procedure appears unnecessary
to satisfy practitioners when instructions are given by a man
(Cavanna & Seri, 2015). Instructions with many artifacts
were rated lower when spoken by a male voice compared to
a female voice. However, the opposite effect was observed
for instructions with no artifacts: participants preferred male
voices over female voices. Ratings of instructions with some
artifacts did not differ between female and male voices.

There was also a significant interaction effect between
artifacts and the participants’ gender. Specifically, male par-
ticipants rated instructions with numerous artifacts lower
than those with some or no artifacts. Additionally, instruc-
tions without artifacts were marginally less preferred by
men compared to the natural version. In contrast, female
participants did not show any significant difference in ratings
between instructions with no and some artifacts. However,
their ratings in these conditions were significantly higher
than those in the condition with many artifacts. The only
condition in which male and female participants’ ratings
differed was in the absence of artifacts. This suggests that
both genders perceive and react to artifacts differently, with
women being more sensitive or more affected by the pres-
ence of numerous artifacts. This finding aligns with research
demonstrating that women manifest significantly higher
severity of misophonia symptoms than men, and female

gender predicts higher misophonic distress (Smith et al.,
2022; Stalias-Mantzikos et al., 2023).

Results of this study obtained through responses to open-
ended questions and exploratory analysis provided addi-
tional complementary qualitative data. Precise and detailed
reflections suggest high awareness of message qualities that
are least and most desirable. They also showed a wide range
of reactions to undesirable features of the recordings. These
features may hinder engagement in mindfulness training.
The content of the responses was mostly consistent with
the statistical analysis results. Most of them reflected trends
evident in the recording evaluations. Respondents most
frequently pointed out the undesirable use of first-person
plural, the recording being too slow-paced, and the unnec-
essarily whispered forms of the messages, as well as the
excessive, distracting number of auditory artifacts in the
recordings. Nonetheless, we discovered a few differing
opinions from the participants, suggesting that some indi-
vidual variations should be considered in evaluating possible
external obstacles in instructional features of mindfulness
training. Moreover, qualitative analysis of the open-ended
question responses identified additional properties not con-
sidered in the hypotheses. These features may also hinder
the reception of messages given during mindfulness training.
Participants disliked excessive vocal energy and unfavorable
diction, preferring a calm tone and soft utterances. They also
disliked overly expressive intonation. These findings should
be further investigated.

Overall, the results of the study provide insights into the
impact of specific vocal characteristics on the perceived
quality of instructional recordings. The study revealed the
general preferences of potential and current mindfulness
training participants regarding selected aspects of voice
instruction. The findings suggest that the form of the mes-
sage, the pace of speech, whispering, and artifacts are impor-
tant factors to consider when delivering instructions, as they
can significantly affect how they are perceived by the audi-
ence. The gender of the instructor may also play a role in
how instructions are received.

This study focused on the external challenges of practic-
ing mindfulness and aimed to support individuals in their
mindfulness practice to improve their overall functioning.
Our findings identified specific voice recording attributes
that might deter participants from engaging or prompt them
to discontinue the practice, even when they recognize the
potential benefits of mindfulness. Mindfulness practice
involves developing an accepting attitude towards all experi-
ences, even difficult ones (Kabat-Zinn, 2003; Williams et al.,
2007). However, exposure to challenging experiences can
make practicing mindfulness more difficult, especially for
beginners or those with heightened sensitivity or cognitive-
emotional difficulties.

@ Springer



3082

Mindfulness (2023) 14:3069-3085

While mindfulness aims to increase the ability to accept
challenging experiences, negative experiences can hinder
commitment to training. Studies have shown that peo-
ple with low levels of commitment tend to abandon their
attempts after facing initial challenges (Germer et al., 2005).
This problem is similar to physical training under chal-
lenging conditions, where difficult circumstances can both
enhance acquired skills and discourage continued practice.
It is crucial for practitioners to find a balance that promotes
development without exceeding their capabilities, which
may lead to quitting. Our study can help create conditions
conducive to developing mindfulness skills by reducing risk
factors associated with quitting, thus supporting individuals
in their mindfulness journey.

At the same time, the study discovered the most desir-
able aspects of the recordings. The findings can be used
to inform the design of instructional materials and to train
narrators to be more effective communicators. Information
on hindrances and preferred factors are essential for the
practical design of mindfulness training methods. The pre-
sent study’s results can support the creation of better qual-
ity digital forms of mindfulness practice, with attention to
the needs and preferences of practitioners. They can help
create better, more tailored recordings available in apps or
platforms for individual preferences while reaching the larg-
est audience. Such modern solutions increase mindfulness
training’s accessibility. These solutions will be valuable for
people who prefer to exercise using a computer or phone at
a convenient time and place (Mrazek et al., 2019).

The results may also contribute to developing more per-
sonalized practices. Recordings features could be selected
or self-modified according to individual preferences. These
might include voice gender, form, or amount of whispering
(some changes, such as pace or adding background music,
are already possible in applications). This option could be of
particular interest to people with specific preferences beyond
the most common response tendencies (e.g., those with mis-
ophonia, attention deficits, psychological trauma, and oth-
ers). The results support the creation of diverse recordings so
that people with special preferences have practice opportuni-
ties (especially if they find it challenging to carry out mind-
fulness training without voiceover assistance). Thus, these
study findings may facilitate mindfulness practice for many
people while increasing the choice, attractiveness, and cus-
tomization of mindfulness recordings available on courses,
platforms, and applications. Such improvements may lead to
better training outcomes and increased practice effectiveness
(Gal et al., 2021; Mrazek et al., 2019).

In addition, mindfulness practice recordings are instru-
ments used in scientific research on mindfulness (Altschuler
et al., 2012; Walsh et al., 2019). Awareness of negatively
perceived recordings’ features may improve these tools and
the accuracy of research results. Thus, our study results can
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also serve to develop and improve the quality of instruction,
streamline the research process, and increase the chances
of success.

Finally, the study can also serve to inspire trainers. The
data revealed the significant role that specific instruction
characteristics play and showed the reactions in the listen-
ers/receivers of the practice. During in-person practice,
additional factors, such as the instructor’s appearance, the
instructor-participant relationship, and the presence and the
reactions of other participants, may influence the partici-
pants’ evaluations and reactions. Nevertheless, taking into
account the data obtained may promote more conscious
practice and care toward the elements of the instruction
that are crucial from the perspective of the participant’s
experience.

Limitations and Future Directions

The current study has some limitations that must be consid-
ered for future research. Firstly, the survey was conducted
remotely and there were variations in the survey conditions.
Some factors could not be controlled, such as noise, time
of day, or the presence of other people in the room dur-
ing the administration of the survey. Thus, the participants’
responses may have been affected. It would be worthwhile to
consider standardizing the research conditions and compar-
ing laboratory and remote study results in future research.
Despite this, it is important to note that the varied condi-
tions were consistent with the realistic situations in which
people practice mindfulness with the use of recordings (e.g.,
at home, in the hospital, at work, on the train, on a walk,
at different times of the day); therefore, the ecological rel-
evance of the survey may be better using the current study
procedure.

A second technical issue worth considering is the con-
tent and length of the recordings, which may have had an
additional impact on the evaluation of the messages. In
future research, it could be helpful to compare the effect of
other content and longer excerpts of instruction on listeners’
evaluations.

Thirdly, the results may have reflected the limited number
of voices used (one female/one male) and their distinctive
characteristics. Respondents may have had different prefer-
ences related to the specific voices used in the recordings.
Some participants shared opinions about additional fac-
tors (e.g., the irritating timbre of voices). These vocal fea-
tures can directly disturb the perception of the manipulated
recording elements. Therefore, they can affect the content
validity of the experiment. Future studies should introduce
a more diverse selection of gendered voices and average the
ratings to confirm this result.

Furthermore, while we based our selection of factors
on the existing literature, it is important to note that there



Mindfulness (2023) 14:3069-3085

3083

may be other factors beyond the recording quality itself
that can affect the perception of the meditation practice,
such as accent, cultural context, or the subjectivity of lis-
tener bias. For example, accent can significantly influence
speech perception, potentially leading to comprehension
difficulties and negative emotions (Gluszek & Dovidio,
2010). Additionally, cultural differences, including lan-
guage-related words and pronouns, may impact message
interpretation (Matsumoto & Juang, 2016). Mindfulness
meditation’s roots in Eastern cultures could also affect
the ease of focusing attention and tolerance for recording
properties among participants from different backgrounds.
The listener’s subjective attitude, including expectations,
attitudes toward the practice, and previous experiences,
can influence meditation perception (Laurie & Blandford,
2016). So these findings are based on the specific sample
of this study and may not generalize to other populations.
Future research should examine the effects of these factors
on the experiences of individuals from various practitioner
groups.

Finally, the study was limited to analyzing recorded
instructions. Future studies could compare participant
evaluations of instructions delivered live by instructors
at mindfulness trainings with instructions delivered via
the recordings. Examining the impact of the instructor’s
presence, the ambiance of natural conditions, and the dis-
position or motivation of participants in real-time train-
ings might provide intriguing insights into factors shap-
ing the perception of mindfulness guidance under varied
circumstances.
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