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Abstract

Introduction: While it is known that training improves Olfactory function, this paper aims to discuss whether gustatory training using taste strips as a therapeutic
tool, along with olfactory training, leads to improvements in patients with hyposmia.

Methods: The study included 38 patients with hyposmia, in two groups. Using the taste training set of 4 different strips (T'ST), the patients were asked to train with
it twice daily over a period of 6 weeks. One group was given an additional set of 4 sniffing sticks for smell training while the other group was not. Both groups were
screened using a TDI (Threshold-Discrimination-Identification) test battery, TST-nasal endoscopy, and visual analogue scale. The first follow up was performed after
6 weeks of training and the second was 4 months after the first screening.

Results: The test—retest reliability of TDI highlighted the effectiveness of therapy with taste strips (p = 0.04) along with sniffing sticks (p = 0.002). Furthermore,
results of TST (p = 0.015) are significantly better in the combination of olfactory and gustatory training.

Conclusion: Taste strips are easy to use and are a strong training tool. Offering hyposmia patients the training option of taste strips and sniffing sticks in a training
set was beneficial, and significantly enhanced subjective smell improvement. Female and older patients had better results. Additional detailed studies with a larger

number of patients would be required to further validate the results.

Introduction

Smell and taste disorders have a major adverse impact on the
quality of life for those they impact [1]. The olfactory function plays
a crucial role in memory, mood, emotion, and forms a major part of
many of life’s pleasurable experiences. Sudden loss of olfactory function
is usually noticed (e.g., post-infectious or posttraumatic), whereas
gradual deterioration of smell functions may go unnoticed (e.g., in
relation to age or neurodegenerative diseases) [2,3]. The loss of olfactory
function increases with age; Individuals over 50, forming a quarter of
the population, have an impaired sense of smell (presbyosmia) [4].
Exposure to specific odors (olfactory training) may increase olfactory
sensitivity in patients with postinfectious and post-traumatic olfactory
dysfunction [5]. Taste strips (“Burghart, Medizin Technik”, Germany)
are strips of paper that can be purchased and come flavored with 4 taste
qualities: sweet, sour, salty, and bitter [6]. They are used in medical
practice as a tool for hypogeusia and hyposmia diagnosis. The aim of
this study was to investigate the efficacy of gustatory training with taste
strips as a therapeutic tool in hyposmia patients.

Material and methods

Subjects

Between January 2017 and April 2017, 38 patients (28 female,
10 male) diagnosed with hyposmia of different etiologies were
screened and investigated over a 4-month period (postiviral n = 21,
posttraumatic n = 4, sinonasal n = 8, idiopathic n = 3). Predefined
exclusion criteria were: Age below 18 or over 80, pregnancy, olfactory
disorder with neurodegenerative or congenital etiology. Patients were
randomly divided in two groups. Each group was asked to train twice
daily over a 6 week period. The first group (19 patients) was given a
set of 4 taste strips (sweet, sour, bitter and salty - Burghart Medizin
Technik, Germany), whereas the second group was offered a set of four
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sniffing sticks, (Coffee, orange, rose, eucalyptus (Burghart, Germany))
in addition to the taste strips.

On baseline and follow up visits, all patients had to complete
a questionnaire and underwent an otorhinolaryngological (ORL)
examination. The patients had a follow up 6 weeks post screening, then
again after 4 months.

Olfactory testing

The Threshold Discrimination Identification (TDI) score was used
for orthonasal olfactory testing (7, 8). The olfactory threshold (T) was
measured using 48 “Sniffin’ Sticks” with a 16 stage dilution series of
Butanol. The discrimination test (D) was performed with 48 “Sniffin’
Sticks” of different smell qualities. Everyday odors were identified with
the Identification test (I) which consist of 16 “Sniffin’ Sticks”. The TDI
values were determined as followed: Less than 16 points was rated as
anosmia, up to 30.5 points as hyposmia and a value above 31 points
as normosmia, thus excluded. The patients also estimated their smell
function on a visual analogue scale (VAS), ranging from 0 to 10 points.

Gustatory testing

The TST taste strip test (TST) was applied. This 16-part test
evaluated four different qualities of taste (sweet, sour, bitter and salty)
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each presented in four different concentrations. A test value of less than
9 was considered as hypogeusia.

Statistical analysis

Statistical analyses were performed using SPSS 24 (SPSS Inc.,
Chicago, Illinois, USA). Data was presented as mean, + standard
deviation (SD), or median and quartile. Mixed-Design ANOVA
was used for a combination of ordinary and variance analysis with
measurement repetitions. This method was chosen because there are no
non-parametric methods for this experimental design. Effect sizes are
also considered using eta-square after Cohen (1988). A value of more
than 0.01 represents small effects, more than 0.06 represents average
effects, and more than 0.14 represents large effects. A probability value
of less than 0.05 was considered statistically significant.

Results

All 38 patients performed the follow-up visits and testing. Test-
retest reliability of TDI showed effectiveness of the therapy in both
groups offered the taste strips. The group that received the additional
“Sniffin’ Sticks” showed a slightly higher benefit. Interestingly, females
and older patients showed a faster and better recovery rates. Smoking
habits and etiology have not shown a significant effect on the results of
this study.

All parameters are presented in mean + standard deviation.
Differences between the baseline and follow-up visits (6 weeks later)
assume normal distribution of the data with the paired t-test. The
significance level was defined at p <0.05 (Table 1). TDI improved
significantly (p = 0,002) after gustatory training, and VAS also showed
a significant improvement (p = 0,003). Likewise, the TST also showed
a positive improvement (p = 0,002). Baseline visits showing the
correlation between VAS and TDI are demonstrated in Figure 1 and

Table 1. Group 1 with (olfactory and gustatory training).

Group 1 Baseline Follow-up
TDI 20.3 (10.1) 24.8 (10.4) P=0.002
T 6.3(5.2) 7.5(5.3) P=0.02
D 7.2 (3.6) 8.0 (3.7) P=0.04
I 6.9 (3.5) 7.5(2.5) P=0.05
VAS 29(1.7) 46124 P=0.003
TST 10.3 (3.5) 12.0 (2.8) P=0.015
Baseline
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Figure 1. Correlation between VAS and TDI.
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Figure 3. TDI score over a 6 week period.

follow-up visits with a significant correlation are shown in Figure 2. Finally,
the significant improvement of the TDI score over a 6 week period is
shown in Figure 3. Additionally, differences between male and female in
both groups over six weeks training period is shown in Figure 4.

Discussion

Patients with declining olfactory functions often report a
diminished quality of life, negative effects on interpersonal relations
[9], worries about not identifying toxic substances, poor control over
personal hygiene, difficulties with daily routines, depression [10,11]
and even suicidal thoughts [12]. There is no treatment of choice for
all types and degrees of hyposmia, but the etiology of hyposmia could
offer a remedy. Patients with chronic rhinosinusitis are shown to
experience different degrees of hyposmia [13]. Therefore, sinus surgery
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Figure 4. Differences between male and female in both groups over six weeks training
period.

has been proven to be helpful in regaining the sense of smell, like in
septoplasty for obstructive deviated septum [14], diode laser inferior
turbinate reduction (ITR) in hypertophic turbinate [15], endoscopic
polypectomy surgery in polyposis nasi [16], or revision endoscopic
sinunasal surgery (RESS) in chronic sinusitis [17].

In cases of a post viral [18], neurodegenerative, [19,20] or idiopathic
hyposmia, olfactory training has proven its effectivity and reliability.
The application of smell training through the orthonasal olfaction is in
many hyposmia cases, a therapy option that showed to be beneficial in
regenerating the ability of the sense of smell [21,22,23]. Orthonasal olfaction
occurs during sniffing [24] as opposed to retronasal olfaction, which is
the perception of odors emanating from the oral cavity during eating and
drinking. Orthonasal and retronasal olfactory information has been shown
to be processed differently on a cerebral level [25]. This seems to suggest
that the structures responsible for orthonasal and retronasal olfaction are
functionally different but may also be structurally different at the OE or
olfactory bulb levels, and even at the cerebral level [26,27].

The aim of this study was to investigate the effectivity of the
olfactory training concept [28] through the retronasal olfaction way
by using taste strips of four different tastes (sweet, sour, salty and
bitter) in order to stimulate the olfactory bulb function in patients with
hyposmia. The 38 patients were randomly separated in two groups.
The group of patients who were asked to train twice daily with the
four taste strips over a six weeks period showed a significant recovery
rate (p = 0.04). The second group was asked to train with “sniffin’
sticks” additionally to the taste strips the first group had received. In
this group, the significance of recovery rates was higher (p = 0.005).
Females and older patients showed a faster and better recovery rate.
One explanation could be the superiority of olfaction perception in
females compared to males [29]. Though not highly significant, older
patients mentioned being very disciplined in following the twice- daily-
training schema of the study. Following these results, we can say that
training the olfactory bulb and its receptors stimulates the recovery of
hyposmia. The gustatory pathway showed to be a reliable method to
add an intensity to the olfactory training. Therefore, it is suggested that
the olfactory training could be classified as orthonasal and retronasal
training. In this study, training the olfaction through both pathways
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showed to be significantly more eflicient than training either ortho or
retonasal alone. Further studies comparing results of retronasal versus
orthonasal training and comparing the combination of both trainings
versus only the orthonasal one is to be followed. Retronasal olfaction
method is being studied as a diagnostic tool to evaluate the sense of
smell using taste powders [30]. In future research, it may also be useful
as a therapeutic option for treating patients with olfactory loss.

Conclusion

The combination of gustatory and olfactory training showed
a relevant effectiveness in the treatment of olfactory dysfunction.
Gustatory training added a richness and intensity to the smell
stimulation. A radiologic translation of these results with the help of a
functional MRI conducted study could be helpful, with further studies

are to come.
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