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Abstract

The aim of the study was to examine whether mindfulness-based training will

increase the perception of odors and odor identification ability using a novel

approach to quantifying olfactory perception. Eighteen participants were assigned to

an experiment group and completed 5 min of focused mindfulness-based training,

twice-per day for 2 days, while 18 control participants listened to a scientific podcast.

The results revealed no significant differences between the experiment and control

groups in terms of the number of odors counted over 2 days or odor identification

ability at the end of the study. However, compared to controls, participants in the

experiment group indicated via self-report that they noticed odors more often after

mindfulness training. This finding was only true for a subset of participants and given

this is the first study of its kind; replication is required to determine whether

mindfulness-based training, possibly over a longer period of time, may increase olfac-

tory perception.

Practical Applications: Given odorant perceptions can change after repeated expo-

sure and recalling the number of odorants experienced in a day is difficult, using a fin-

ger counter is a novel and effective methodological approach to track and assess

daily odorant exposure in experiment and consumer research.

1 | INTRODUCTION

Meditation is a mindfulness practice that originates from ancient

Hindu and Buddhist cultures and involves increasing one's current

awareness of their thoughts, physical sensations, and feelings by

deliberate and sustained attention. While various forms of meditation

exist, two broad forms prevail, focused attention and open monitor-

ing. Focused attention meditation involves the practitioner

concentrating on a single object, be it internal (e.g., body part, breath,

mantra) or external (e.g., sound, painting, plant). In contrast, open

monitoring meditation is dynamic and involves the practitioner all-

owing anything that enters their conscious awareness (e.g., a thought,

sound, smell) to exist without resistance or judgment and to equally

allow them to slip out of conscious awareness (Lutz, Slagter, Dunne, &

Davidson, 2008).

Research findings have demonstrated the positive health benefits

of meditation, including lowering blood pressure (Anderson, Liu &

Kryscio, 2008), anxiety symptoms (Koszycki, Benger, Shlik, &Mehmet K. Mahmut and Joy Fitzek contributed equally to this study.
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Bradwejn, 2007; Lee et al., 2007), emotional distress (Moritz

et al., 2006), physical symptoms related being HIV+ (Seyed Alinaghi

et al., 2012), boosting recognition and working memory (Basso, McHale,

Ende, Oberlin, & Suzuki, 2019) and sports performance (Baltzell &

Akhtar, 2014; John, Verma, & Khanna, 2011). For example, a recent

study found that after 8 weeks of daily, guided meditation of 13 min

duration, participants' negative state anxiety decreased whereas atten-

tion, recognition and working memory was enhanced compared to par-

ticipants who listened to podcasts instead (Basso et al., 2019).

Moreover, a recent meta-analysis of randomized trials with control

groups found that meditation effectively improved anxiety and depres-

sion symptoms after 8 weeks of training (Goyal et al., 2014).

While the mechanisms remain unclear, it appears that meditation

increases participants' attention and perceptual awareness, both of

their own body and mind, and their surrounding environment (Tang

et al., 2007). For example, long-term meditators identified more alter-

native perspectives of images, noticed more visual changes in flicker-

ing images, and noticed them more quickly, compared to

nonmeditators (Hodgins & Adair, 2010). Similarly, compared to non-

meditators, long-term meditators experienced longer and sharper

afterimages, suggesting they possessed an enhanced visual perception

ability (Srinivasan & Singh, 2017). Relatively shorter periods of

mindfulness-based training with novices may also have a positive

impact on attentional focus. For example, participants in an 8-week

training course on meditative concentration demonstrated a signifi-

cant increase attention to visual stimuli compared to controls (Jha,

Krompinger, & Baime, 2007).

While the vast majority of meditation studies have required par-

ticipants to engage in training for at least 8 weeks (Goyal et al., 2014)

with daily training ranging from 20 to 60 min, relatively brief training

protocols have also produced positive impacts. For example, Arch and

Craske (2006) measured the responses to pictures in participants who

completed 15 min of either focused breathing, unfocused attention,

or listed their worries. The results showed that participants in the

focused breathing condition demonstrated significantly lower nega-

tive affect compared to participants in the worry group, and a greater

willingness to view aversive slides compared to the unfocused atten-

tion group. Similarly, another study found that after a 15-min

mindfulness-based breathing exercise, participants demonstrated a

reduction in negativity to repetitive thoughts compared to the partici-

pants who completed loving-kindness meditation and progressive

muscle relaxation (Feldman, Greeson, & Senville, 2010). Even very

brief sessions of mindfulness meditation can have a positive impact

on cognition. For example, Hooper et al. (2011) found that spider-

fearful participants who completed a 9-min, focused-attention

mindfulness induction had significantly higher approach scores than

participants who completed a thought suppression or unfocused

attention induction.

While research findings have consistently demonstrated that

meditation enhances visual perception (e.g., Jha et al., 2007;

Srinivasan & Singh, 2017), whether mindfulness-based meditation will

enhance other types of perception, such as olfaction, remains

unknown. The olfactory sense is important because it plays a key role

in detecting danger, eating and drinking, and social communication

(Stevenson, 2010). Having a poor or no olfactory perception is linked

to many negative outcomes, such as depression (Croy, Negoias,

Novakova, Landis, & Hummel, 2012; Croy, Nordin, & Hummel, 2014),

relationship insecurity (Croy, Maboshe, & Hummel, 2013) and a

smaller social network (Zou et al., 2016).

The first part of the olfactory processing pathway is the binding

of volatile molecules to olfactory receptor neurons of the olfactory

mucosa, either via air inhaled orthonasally (i.e., via the nostrils) or

retronasally (i.e., from the mouth via the pharynx). Following activa-

tion of the olfactory bulbs this information is then processed by neural

structures that form the primary olfactory cortex (including the

piriform and entorhinal cortex and periamygdaloid complex) and then

by the secondary olfactory cortex (e.g., orbitofrontal cortex). Unlike

the other senses, olfactory information reaches the primary olfactory

cortex without a thalamic relay, which may in part explain why most

odors require focused attention to facilitate odor recognition.

There are numerous similarities and differences between olfac-

tory perception and meditation. For example, humans may not be

aware of odors in their environment until attention is focused on per-

ceiving these odors (Keller, 2018, p. 99). However, once adaptation to

an odorant occurs, “reperceiving” it is unlikely, despite focused

attempts to do so (Mahmut & Stevenson, 2015). In contrast, long-

term mindfulness meditation is associated with a hyperawareness of

environmental stimuli without necessarily responding or reacting to it

(Shapiro, Carlson, Astin, & Freedman, 2006). Another parallel between

olfactory perception and mindfulness is that odors may impact one's

emotions and behavior without conscious awareness (Li, Moallem,

Paller, & Gottfried, 2007), whereas experienced meditators have a

hyperconscious awareness of stimuli in their environment and their

potential emotional and behavioral impact (Tang et al., 2007). A simi-

larity between olfaction and meditation is that repeated experiences

improve performance. For example, olfactory perception significantly

improves with olfactory training—that is, bi-daily, intentionally sniffing

of odors (Hummel et al., 2009; Sorokowska, Drechsler, Karwowski, &

Hummel, 2017).

The interplay between olfactory perception and mindfulness is

intriguing, yet unexplored. Given that olfactory perception can be

enhanced, subconsciously influences behavior and is important for

good health, and mindfulness meditation may increase conscious

awareness and health, the question that beckons is—can mindfulness

training boost conscious awareness of olfactory stimuli? Given no

studies to date have answered this question, the aim of the current

study was to investigate whether brief, focused mindfulness training

exercises over a comparatively short period of time (2 days) can

enhance smell perception in healthy people. It was hypothesized that

compared to participants who listen to a podcast, those who engage

in mindfulness exercises will perceive more odors in their environ-

ment. The impact of mindfulness training on odor identification ability

and the importance of olfaction in one's day-to-day life was also

explored. We hypothesized that if mindfulness increased awareness

of olfactory perception, this boost may in turn improve odor identifi-

cation ability and the importance of olfaction in one's day-to-day life.
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2 | METHODS

2.1 | Participants

Thirty-six participants (29 females; 7 males) with a mean age of

26 years (SD = 11.9) completed the current study. Exclusion criteria

were the presence of a mental or neurological disorder, regular medi-

tation in the last 3 months, being a smoker, aged under 18 years and a

current health condition that impacted their ability to smell (e.g., cold).

Two participants began but did not complete the study; one due to a

previous concussion and one participant did not complete all mea-

surements. The participants were recruited via an email list of stu-

dents at the Brandenburg Medical School campus who are required to

participate in 30 hr of research in order to complete their degree.

Given no similar study had been conducted, the minimum number of

participants recruited for each condition was based on the number of

control participants (n = 15) used in the first olfactory training study

(Hummel et al., 2009), an arguably similar study. The ethical aspects of

this study complied with the Brandenburg Medical School guidelines

regarding research with humans and all participants gave informed

consent before beginning the study.

2.2 | Procedure

Participants were randomly assigned to either a meditation group

(n = 18; experiment condition) or podcast group (n = 18; control con-

dition). The study had five main parts and was conducted over 6 days

(see Table 1). In Part 1 (pretest), two baseline measurements

(described in detail below) were taken from all participants; a psycho-

physical measure of odor identification and a self-assessment on the

importance of olfaction. In Part 2, all participants completed two full

days of counting the number of odors they experienced using a small

counting device that inserted on to the pointer finger (described in

detail below). In Part 3, participants in the meditation condition com-

pleted 5 min of audio-guided meditation exercises, twice per day

(morning and night), for 2 days. Participants in the podcast condition

listened to 5 min of a podcast, twice per day (morning and night), for

2 days. Participants were instructed to listen to their audio recordings

while alone, in a quiet environment and in the same location on both

days. In Part 4, all participants again completed two full days of cou-

nting the number of odors they experienced. Finally, in Part 5, all par-

ticipants were retested using the odor identification test and made

self-assessments on the importance of olfaction. Participants were

also asked two additional questions regarding the impact of participat-

ing in the study (described below).

2.3 | Materials: Mindfulness meditation and
podcast recordings

Participants in the meditation condition received the URL of the record-

ings of four, guided meditations in German (see Table 1), freely available

online (Tofahrn, 2016). Each meditation session ran for approximately

5 min and all participants completed the meditations in the same order

(see Table 1). All meditations began with a brief reflection on breathing

but had a different emphasis. For example, the meditation titled “sensa-
tions” guided participants to direct their attention to various parts of

their body. Participants in the podcast condition received the URL of

the recordings of four different scientific podcasts of various themes

(e.g., technical, biological) approximately 5 min in length (see Table 1),

freely available online (Runfunk, 2019). Each participant listened their

two daily audio recordings in the same order; the order was not

counter-balanced across participants (see Table 1). Listening to podcasts

was selected as the podcast condition because they were similar in

duration and modality (i.e., auditory), required attention and have been

successfully used in previous meditation studies (Ahani et al., 2013).

2.4 | Materials: Odor perception: Number of smell
experiences counted

The everyday orthonasal perception of smells was recorded via a fin-

ger counter. Participants wore the finger counter throughout the

entire day (on Days 1, 2, 5, and 6) and were asked to press the coun-

ter button every time they perceived an odor in their environment. If

participants perceived the same odor multiple times in a day, they

were instructed to count each individual experience of the odor. For

example, if a participant entered their living room, perceived a floral

smell, then entered their kitchen and perceived a garlic smell, then

reentered the living room and perceived the floral smell again, that

would count as three smell experiences, that is, two floral and one

garlic). Odors perceived during ingestion, swallowing or gargling were

not counted as this constitutes retronasal olfaction. At the end of

TABLE 1 Study design and procedure

Study part

Meditation

(n = 18) Podcast (n = 18)

Pretest

(baseline)

Measures completed

1. Odor identification test

2. Importance of olfaction questionnaire

Days 1 and 2 Odor counting (precondition)

Day 3 Meditation titles

Morning: Breath

Evening:

Sensations

Podcast titles

Morning: Mystery cathedral

Evening: License plate

registration

Day 4 Meditation titles

Morning:

Friendliness

Evening: Hear

Podcast titles

Morning: Black hole

Evening: Risk factor e-scooter

Days 5 and 6 Odor counting (postcondition)

Posttest Measures completed

1. Odor identification test

2. Importance of olfaction questionnaire

3. Do you notice more odors now?

4. Do you think more about odors now?
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each day, participants were asked to record the number on their coun-

ter on the sheet provided, then reset the counter to zero for the fol-

lowing day. Two variables were created from this measure; one

preexposure and one-post exposure score. To calculate the precondi-

tion odor perception score, the number of odors counted on Days

1 and 2 was summed. To calculate the postcondition odor perception

score, the odors counted on Days 5 and 6 were summed.

2.5 | Materials: Odor perception: Type of smells
perceived

In addition to counting the number odors perceived, participants were

asked to write down the type of odors they perceived on a response

sheet the experimenter provided. Participants were asked to write

down the specific situations in which they perceived odors, three

times per day (morning, noon, and night).

2.6 | Materials: Odor identification ability

Each participant's odor identification ability was tested using a subtest

of the Sniffin' sticks (Hummel, Hähner, Witt, & Landis, 2007). The

identification test consists of 16 felt-tip pens with different, familiar

odors (e.g., orange, rose, vanilla). Upon presentation of an odor, partic-

ipants were asked to select the name of the odor from a list of four.

Participants scored one point for each correct answer so scores could

range from 0 to 16 points.

2.7 | Materials: Importance of olfaction
questionnaire

Participants completed the Importance of Olfaction Questionnaire

(Croy, Bushkeeper, Seo, Negoias, & Hummel, 2010), an 18-item sur-

vey assessing the self-perceived importance of smells and smell-based

experiences. The response options were presented on a Likert scale

ranging from 1 (“I totally agree”) to 4 (“I totally disagree”). The ques-

tionnaire consisted of three facets: (a) association (e.g., “Certain smells

immediately activate numerous memories”); (b) application (e.g., “I
smell my clothes to judge whether I have to wash them or not”;
(c) consequence (e.g., “If my partner has a nasty smell, I avoid kissing

them”). The importance of olfaction total score was computed by

summing the response options to all items. For the purposes of the

current study, facet scores were not relevant so were not computed.

Scores could range from 18 to 45.

2.8 | Materials: Impact of study questions:
Awareness and attention to odors

At the end of the study, participants were asked two questions in

order to assess the impact (if any) of their involvement in the current

study: (a) “Now that you have completed this study, do you now think

more often about odors?” and (b) “Now that you have completed this

study, do you now notice odors more often?.” The response options

for both questions were presented on a 4-point Likert scale where

1 = agree and 4 = disagree.

2.9 | Data analysis

Data were analyzed using IBM SPSS Statistics for Windows, version

25 (IBM Corp., Armonk, NY). To determine whether there was a dif-

ference between the meditation and podcast groups in terms of the

number of odors counted, odor identification score, and importance

of olfaction, pretraining, and posttraining, Mann–Whitney U tests

were conducted because the data were not normally distributed. Note

that difference scores were calculated by subtracting the pretraining

score from the posttraining score. To test if after completing the train-

ing, mindfulness training changed the degree to which odors were

noticed and thought about, chi-squared analyses tests were per-

formed because the data from these two dependent variables were

ordinal.

3 | RESULTS

3.1 | Number, places and type of odors perceived

A total 15,226 (M = 106; SD = 82) odor perceptions were counted by

participants in both conditions across the 4 days of counting. In terms

of the types of odors perceived, participants recorded 2,770 descrip-

tions of odors they perceived. Almost half of all odor perceptions

were associated with places (see Figure 1). Specifically, 26% of odor

perceptions related to rooms within houses, for example, entering

new rooms, hallway smells, and house smells. Twenty-two percent of

all odor perception described were associated with urban places

(e.g., at work, on the street, in the cinema, restaurants, bakery) or a

form of transport (e.g., S and U Bahn, driving on the autobahn, riding a

bike). The third most common type of odor perceptions made by par-

ticipants related to food (21%) with commonly listed examples were

breakfast, lunch, coffee, cooking, and preparing food. The fourth most

common type of odor perceptions related to personal hygiene (17%)

F IGURE 1 Histogram of frequency of types odors perceived
(combined groups). N = 36
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and the commonly listed examples were hair shampoo, face-cream,

toothpaste, washing powder and deodorant. Seven-percent of all odor

perceptions were nature-related (e.g., trees, flowers, gardens), 5%

were animal-related (e.g., dogs, cats) and 2% were related to the use

of objects (e.g., emptying garbage bins, scented candles).

3.2 | Did mindfulness training influence the
number of odors perceived?

While the number of odors counted increased after training, the

results of the Mann–Whitney U test revealed there was no significant

difference between participants in the meditation condition (mean

rank = 21.25) and podcast condition (mean rank = 15.75) in terms of

the number of odors counted, pretraining and posttraining (U = 112.5,

p = .12). See Figure 2.

3.3 | Did mindfulness training impact odor
identification ability?

The results of the Mann–Whitney U test revealed there was no signif-

icant difference between participants in the meditation condition

(mean rank = 18.61) and podcast condition (mean rank = 18.39) in

terms of the number of odors correctly identified, pretraining and

posttraining (U = 160, p = .96). See Figure 3.

3.4 | Did mindfulness training impact the
importance of olfaction?

The results of the Mann–Whitney U test revealed there was no signif-

icant difference between participants in the meditation condition

(mean rank = 20.39) and podcast condition (mean rank = 16.61) in

terms of the importance of olfaction, pretraining and posttraining

(U = 128, p = .29). See Figure 4.

3.5 | Did mindfulness training impact how often
odors were thought about?

The results of the chi-squared analysis revealed there was no signifi-

cant difference between participants in the meditation and podcast

conditions in terms of the percentage who agreed (or disagreed) that

after completing the study, they thought more often about odors,

χ2(2,36) = 0.12, p = .94), see Table 2.

3.6 | Did mindfulness training impact how often
odors were noticed?

The results of the chi-squared analysis revealed that, compared to partici-

pants in the podcast condition, a significantly higher percentage of partic-

ipants in the meditation condition agreed that after completing the study,

they noticed odors more often, χ2(3,36) = 11.08, p = .011), see Table 2.

3.7 | Exploratory analysis: Did mindfulness training
impact odor counting for some participants?

Given the contrasting findings between the odor counting results,

which indicated mindfulness training did not impact olfactory percep-

tion, and the self-report results, which indicated mindfulness training

enhanced the number of olfactory perceptions, we wanted to explore

whether a subset of participants demonstrated an increase in odor

counting. Specifically, we explored whether only participants who

responded “agree” to the question “do you now notice odors more

often,” demonstrated an increased in the number of odors counted

after meditation training or podcast listening.

Six participants in the meditation condition and four participants

in the podcast condition indicated, via self-report, that after complet-

ing the study, they now noticed odors more often. To explore

whether a difference existed between this subset of participants in

each group, a Mann–Whitney U test was conducted. This test

F IGURE 2 Difference between
the number of odors counted,
pretraining and posttraining, by
group. N = 18 for both the podcast
and meditation group
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revealed that participants in the meditation condition (mean

rank = 7.33) counted significantly more odors than participants in the

podcast condition (mean rank = 2.75), pretraining and posttraining

(U = 1.0, p = .019). See Figure 5.

4 | DISCUSSION

This was the first study to investigate whether mindfulness training

can increase olfactory perception. Contrary to our hypothesis, four,

5-min sessions of mindfulness training across 2 days did not lead to a

statistically significant increase in the number of odors perceived,

compared to the control group who listened to podcasts. Moreover,

mindfulness training did not significantly increase odor identification

ability or the self-rated importance of olfaction, compared to the

podcast group. Participants also reported at the conclusion of the

study that the mindfulness training did not change how often they

thought about odors; however, a significantly higher percentage of

participants who completed mindfulness training indicated that they

now notice odors more often, compared to the podcast group.

F IGURE 3 Difference between
correct odor identification score,
pretraining and posttraining, by
group. N = 18 for both the podcast
and meditation group

F IGURE 4 Difference between
importance of olfaction score,
pretraining and posttraining, by
group. N = 18 for both the podcast
and meditation group

TABLE 2 Percentage of participants endorsing two questions: “do you now think more often about odors?” and “do you now notice odors
more often, by group”

Do you now think more about odors? Do you now notice odors more often?

Meditation (n = 18) (%) Podcast (n = 18) (%) Meditation (n = 18) (%) Podcast (n = 18) (%)

Agree 44 50 33 22

Slightly agree 44 39 61 22

Slightly disagree 11 11 6 50

Disagree 0 0 0 6
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Our finding that mindfulness training did not lead to an increase

in the perception of odors is inconsistent with previous studies that

have demonstrated mindfulness meditation is associated with

increased visual perception. There are a number of reasons why our

findings are not consistent with previous studies. The duration of the

mindfulness training (a total of 20 min) may likely be the main reasons,

because the previous studies that demonstrated mindfulness

increased visual perception were conducted with long-term medita-

tors compared to nonmeditators (e.g., Hodgins & Adair, 2010;

Srinivasan & Singh, 2017; Tang et al., 2007) or novices a minimum of

8 weeks training (e.g., Jha et al., 2007).

Another reason for the current study's inconsistent findings is the

nature of the targeted behavioral change. In the current study, the

targeted behavioral change was a form of perception, whereas the

previous studies that employed brief mindfulness training (e.g., 9 and

15 min) the targeted behavioral change was negative thoughts

(e.g., Feldman et al., 2010; Hooper et al., 2011). Given there are many

types of mindfulness meditation practices, it is possible that forms

other than the one used in the current study, focused attention, may

enhance olfactory perception. For example, open monitoring medita-

tion, which involves consciously experiencing all perceptions and sen-

sations without focusing on a single experience (Lutz et al., 2008),

may boost perceptual awareness. Partial support this assertion comes

from a study that found people who practiced open monitoring medi-

tation performed significantly better on a sustained attention task

toward unexpected stimuli compared to focused attention meditators

(Valentine & Sweet, 1999). The results of this study may suggest that

open monitoring meditation may enhance olfactory perception more

than focused attention meditation due to the ability to switch atten-

tion to a larger number of stimuli (Neely, 1977).

The hypotheses that a short period of mindfulness practice would

enhance odor identification ability and the importance of olfaction in

one's life were not supported. These predictions were based on the

assumption that mindfulness practice would enhance olfactory per-

ception awareness, so the same reasons as described above apply for

explaining why odor identification and olfaction importance did not

increase. However, given that a recent study demonstrated that an

increase olfactory function can occur after 2 weeks of immersive odor

exposure (Mahmut et al., 2020), it is possible that longer mindfulness

training may enhance olfactory perception.

At the end of the study, participants were asked two questions

regarding the impact (if any) of their participation in the current study:

(a) do you now think more often about odors? and (b) do you now

notice odors more often? While there was no difference in responses

between the groups with respect to the first question, a significantly

larger percentage of participants in meditation condition reported

noticing odors more often now than prior to the study. This finding

was corroborated with an exploratory analysis involving a small subset

of participants (n = 10) who agreed that being in the study resulted in

an increase awareness of olfactory stimuli. The findings of the explor-

atory analysis showed that while there was no difference between

the meditation and podcast groups before training, the meditation

group counted significantly more odors than the podcast group after

training. While this significant interaction was consistent with our pre-

dictions, only limited weight can be placed on this finding because it

was based on a small subset of participants.

In terms of the current study's limitations, the predominantly

female and relatively young age of the sample means that the results

may not generalize to males or older people. A post hoc power analy-

sis based on the number of odors counted by each group at the end

of the study indicated the study was underpowered. Therefore, similar

future research may benefit from increasing the sample size, although

the utility of post hoc power calculations are contentious as may not

confirm a Type II error has occurred (Zhang et al., 2019). Moreover,

anecdotal feedback from some participants indicated that the day of

the week odors were counted may have influenced the number of

odors they were exposed to. For example, if a participant remained

indoors for the entire day, then the number of potential odors they

could have experienced may have been far fewer compared to a day

spent in various indoor and outdoor settings. However, we did not

F IGURE 5 Difference between
the number of odors counted,
pretraining and posttraining, by
group. N = 4 for the podcast group
and N = 6 for the meditation group
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ask participants to record which day of the week they counted odors

so we were unable to determine if the day of the week influenced the

number of odors counted.

While there may have been differences based on the category of

odors experienced by the two groups, we were unable to statistically

test for differences due to the design of the study. Therefore, future

research may benefit from providing a priori odor categories that par-

ticipants can indicate the number of odors experienced within that

category. Finally, participants' compliance with the experimenter's

instructions was not monitored so we cannot be certain that every

participant fully completed the training or odor counting tasks. How-

ever, participants' responses were checked for anomalies (e.g., very

low odor count in Days 5 and 6 with agreement that odors are now

noticed more often) but none were discovered.

5 | CONCLUSION

This was the first study to examine whether olfactory perception can

be influenced by mindfulness training. While no robust evidence was

found indicating four, 5-min sessions of mindfulness training can

increase olfactory perception, increasing the duration of meditation

and using different forms of meditation in future studies will help to

further explore whether mindfulness can enhance olfactory

perception.
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