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Abstract
Objective: The aim of this study is to assess the clinical efficacy of olfactory training using aromatic traditional Chinese medi-

cine (TCM) for addressing severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2)-induced olfactory dysfunction, while 

also exploring the factors that influence the observed efficacy. Methods: 172 outpatients with SARS-CoV-2-related olfactory 

dysfunction were randomized into two groups. The experimental group received olfactory training with TCM aromatics (ginger, 

Pericarpium Citri Reticulatae, Santali Albi Lignum, Styrax), while the control group used non-TCM aromatics (phenyl ethanol-rose, 

menthol-mint, citronellal-lemon, eugenol-clove) for 24 weeks. Olfactory function was assessed using the Sniffin' Sticks test and 

TDI (threshold-discrimination-identification) scores at baseline, 1, 3, and 6 months post-treatment. Results: Response rates at 1, 3, 

and 6 months post-treatment were 3.66%, 25.61%, and 43.90% in the experimental group, and 4.94%, 23.46%, and 43.21% in the 

control group. The TDI scores of the experimental group and the control group were statistically different before and after treat-

ment. At 3 and 6 months post-treatment, TDI scores increased significantly, with enhanced odor discrimination and identification 

capabilities in both groups compared to pre-treatment, while the odor detection threshold was not improved compared with that 

before treatment. At the 3- and 6-month follow-ups, experimental group showed significantly higher self-rated sleep and anxiety 

scores than controls, indicating notable improvement in both after treatment. Conclusion: Olfactory training with aromatic TCM 

offers an effective treatment for SARS-CoV-2-induced olfactory dysfunction, improving odor discrimination, identification without 

significant differences compared to conventional aromatics, besides, it may also improve anxiety and sleep quality.
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Introduction
Since late 2019, the global outbreak of severe acute respiratory 

syndrome-coronavirus-2 (SARS-CoV-2) has given rise to the 

coronavirus disease 2019 (COVID-19) pandemic. Recent clinical 

trials have brought to light a prevalence of olfactory dysfunc-

tion, including hyposmia and anosmia, in patients diagnosed 

with COVID-19 (1). Historically, olfactory disorders have been 

linked to viral upper respiratory tract infections associated with 

common colds, influenza, parainfluenza viruses, rhinoviruses, 

and other endemic coronaviruses (2). Notably, olfactory dys-

function induced by viral infections is reported to constitute a 

considerable proportion, ranging from 11%–45%, of all cases 

of olfactory dysfunction (3). Furthermore, it is estimated that 

COVID-19-related olfactory dysfunction may account for 5% to 

85% of total cases of olfactory dysfunction (4). On May 13, 2020, 

global health entities such as the World Health Organization, 

the European Centre for Disease Prevention and Control, and 

various national health authorities officially recognized olfactory 

dysfunction as a symptom of COVID-19.

The standard clinical interventions for olfactory dysfunction 

resulting from SARS-CoV-2 primarily involve pharmacological 

approaches. Additionally, there has been a growing emphasis 

on olfactory training, an innovative therapeutic modality for 

addressing olfactory dysfunction, by experts and scholars world-

wide in recent years. Olfactory training involves the systematic 

and repetitive exposure to various everyday odors to facilitate 

the recovery of olfactory function. Numerous clinical trials 

have underscored the positive impact of olfactory training on 

patients with olfactory dysfunction (5-8). Traditionally, olfactory 

training was performed with standardized agents from profes-

sional manufacturers, necessitating purchase and presenting 

inconveniences in terms of usability and portability. In this 

study, olfactory training incorporated traditional Chinese medi-

cine (TCM) olfactory agents due to two key considerations. First, 

it is proposed that aromatic TCMs may yield effects comparable 

to conventional olfactory agents in terms of olfactory stimula-

tion. Second, aromatic TCMs, through direct stimulation of the 

brain and modulation of mood and nervous systems via their 

inherent plant aroma, offer comprehensive therapeutic effects 

that surpass those of conventional olfactory training. The aim 

of this prospective study was to analyze the efficacy of olfac-

tory training using TCM olfactory agents in the management 

of SARS-CoV-2-induced olfactory dysfunction while exploring 

factors influencing its effectiveness.

Materials and methods
Clinical information

A cohort of 172 patients experiencing olfactory dysfunction at-

tributed to SARS-CoV-2, who were diagnosed and treated at the 

outpatient facilities of the Department of Otolaryngology at the 

Shaanxi Provincial People's Hospital between August 2021 and 

August 2023, were enrolled in this study. The investigators used 

a quasi-randomization method, which is that the investigators 

assigned patients to an experimental group and a control group 

in an alternate manner. The experimental group was treated 

with olfactory agents containing four different kinds of traditi-

onal Chinese medicine aromatics including ginger, Pericarpium 

Citri Reticulatae, Santali Albi Lignum and Styrax, while the 

control group was treated with olfactory agents containing four 

kinds of aromatics including phenyl ethanol-rose, menthol-mint, 

citronellal-lemon, eugenol-clove. This study was reviewed and 

approved by the Ethics Committee of the Shaanxi Provincial 

People's Hospital. Furthermore, all enrolled patients signed a 

consent form.

The inclusion criteria for participant selection encompassed the 

following parameters: 1) Patients with a documented history of 

SARS-CoV-2 infection and onset of olfactory dysfunction attribu-

table to viral infection within a duration of ≤ 12 months; with the 

method of that samples of upper respiratory tract (pharyngeal 

swab, nasal swab, nasopharyngeal extract) or lower respiratory 

tract (sputum, airway extract, alveolar lavage fluid), blood, feces, 

urine and conjunctival secretions were taken for nucleic acid de-

tection, and positive results were diagnosed as SARS-CoV-2 po-

sitive infection patients; 2) Patients possessing comprehensive 

medical histories, devoid of any instances of trauma, Alzheimer's 

disease, Parkinson's disease, psychiatric disorders, or immune 

disorders; 3) Patients undergoing nasal endoscopy to eliminate 

the presence of nasal conditions such as nasal cavity neoforma-

tion, rhinosinusitis, allergic rhinitis, and olfactory cleft edema; 

4) Patients undergoing both sinus computed tomography and 

brain magnetic resonance imaging to exclude the existence of 

nasal, sinus, or intracranial space-occupying lesions, as well as 

neurodegenerative diseases; 5) Patients demonstrating insuf-

ficient response to medications (for over 1 month), including 

glucocorticoids, Ginkgo biloba extracts, and vitamin A. The 

experimental time of admission was from 1 month to 12 months 

after the occurrence of olfactory disorder.

The exclusion criteria for participants included the following: 

patients presenting contraindications to therapeutic metho-

dologies or pharmacological agents; patients discontinuing 

treatment due to intolerance or adverse reactions; and patients 

with concurrent afflictions or requiring medications that could 

potentially interfere with the anticipated therapeutic outcomes.

Experimental methods

Medical history acquisition 

Comprehensive patient information was collected at the time 

of enrollment utilizing a structured questionnaire. The data col-

lected included demographic details such as gender, age, body 

mass index (BMI), duration of the disease, history of smoking 
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and alcohol consumption, presence or absence of diabetes 

mellitus, history of hypertension, whether taste dysfunction 

was concurrently experienced, self-rating scale of sleep (SRSS) 

scores, and Visual Analogue Scale for Anxiety (VAS-A) scores (9, 10). 

Olfactory function test

The Sniffin’ Sticks test, using the odorous "Sniffin’ Sticks" pens 

manufactured by Burghart in Wedel, Germany, was administe-

red prior to the treatment and at intervals of 1 month, 3 months, 

and 6 months post-treatment. The test comprised three distinct 

subtests: (i) Odor threshold (T) test, wherein scores ranged from 

16 points (indicating perception at the lowest concentration) 

to 0 points (indicating inability to perception at the highest 

concentration); (ii) Odor discrimination (D) test, where a score 

of 16 indicated successful discrimination of all presented odors; 

and (iii) Odor identification (I) test, where a score of 16 indicated 

accurate identification of all presented odors. Subsequently, 

the scores obtained from the T, D, and I tests were aggregated, 

yielding the total threshold-discrimination-identification (TDI) 

score, which served as a comprehensive metric for assessing 

olfactory function.

Treatment protocol 

12 TCM olfactory agents in the pre-experiment, including cin-

namon, gladiolus acorus, agarwood, orange peel, patchouli, 

Angelica angelica, sandalwood, ginger, borneol, wormwood, 

Suhexiang, and alacacia bark. 3-MI was used to make the olfac-

tory disorder model by intraperitoneal injection of animal expe-

riment. The Buried food pellets (BFT) test evaluated the olfactory 

function of mice, and finally selected four of the 12 Chinese 

medicinal materials as the most effective olfactory agents for ex-

perimental use. Participants assigned to the experimental group 

underwent olfactory training using an aromatic olfactory blend 

derived from four distinct TCMs: ginger, Pericarpium Citri Reticu-

latae, Santali Albi Lignum, and Styrax. Conversely, patients in the 

control group engaged in olfactory training with four distinct 

odors, such as phenyl ethanol-rose, menthol-mint, citronellal-

lemon, and eugenol-clove (obtained from Sigma-Aldrich, St 

Louis, MO, USA). The patients tried to smell each olfactory agent 

for 10-seconds duration during the treatment, with a 10-second 

interval between the two olfactory agents. The olfactory training 

session extended for a duration of 5 minutes, and this regimen 

was implemented twice daily, specifically before breakfast and 

before sleep (11). Assessment of olfactory function was conduc-

ted at intervals of 1, 3, and 6 months post-treatment.

Efficacy assessment 

The assessment of efficacy centered on the alteration in mean 

TDI scores post-treatment. A discernible improvement was 

deemed "effective" when TDI scores exhibited an increase > 6 

points (12).

Sample size 

Using the following formula, standard deviation was set as 3, 

and for TDI score, 1 was used as the acceptable equivalence 

threshold in order to obtain a larger sample size, with α = 0.05 

(bilateral) and β = 0.2. 

 

n  =  2  (μ1-α + μ1-β)   S
      δ[ ]

Based on the calculation, 67 effective cases is necessary in each 

group, taking into account factors such as lost follow-up and the 

actual number of clinical patients, 172 subjects were enrolled 

in this experiment, and 86 were enrolled in the experimental 

group and 86 in the control group. See the Graphical Abstract 

for more details.

Statistical analysis

Statistical analyses were conducted using SPSS version 20 

software. Logistic regression analyses were conducted wherein 

clinical efficacy served as the dependent variable, while gender, 

age, BMI, duration of disease, history of smoking and alcohol 

consumption, history of diabetes mellitus, history of hyperten-

sion, and the presence or absence of taste dysfunction were 

considered as independent variables. Additionally, the TDI 

scores, SRSS scores, and VAS-A scores within each group were 

compared before and after the treatment phases using repeated 

measure analysis of variance (RM-ANOVA) and the paired t-test.

Results
Basic information of patients

A total of 172 patients were initially enrolled, and 86 patients 

were assigned to the experimental and control group each. All 

enrolled patients were tested positive for SARS-CoV-2. A total of 

9 patients experienced treatment interruptions or were lost to 

follow-up for various reasons, including 2 patients who were lost 

to follow-up and 7 patients with interrupted treatments due to 

business trips, distributed across both groups (5 patients in the 

control group and 4 patients in the experimental group). Even-

tually, 82 cases were analyzed in the experimental group, and 81 

cases were examined in the control group.

In the experimental group, the demographic composition 

comprised 39 males and 43 females, with ages ranging from 16 

to 72 years and a mean age of 49.1 ± 15.2 years. The duration of 

disease spanned from 4 to 10 months, with a mean duration of 

6.6 ± 1.3 months. Notably, there were 25 patients with BMI ≥ 24 

(30.5%), 15 patients reported a history of alcohol consumption 

(18.3%), 14 patients had diabetes mellitus (17.1%), 20 patients 

exhibited hypertension (24.4%), and 30 patients presented with 

concurrent taste dysfunction (36.6%). The experimental group 

recorded VAS-A scores of 8.83 ± 1.04 and SRSS scores of 39.36 ± 

5.41. The control group comprised of 33 males and 48 females, 

with ages ranging from 15 to 75 years and a mean age of 51.4 ± 
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Table 1. Comparisons of TDI scores within the two groups prior to and at various time intervals following treatment.

T, odor threshold; D, odor discrimination; I, odor identification; a = before treatment; b = at 1 month after treatment; c = at 3 months after treatment; 
d = at 6 months after treatment.

10.1 years. The duration of disease in this group varied from 3 to 

11 months, with a mean duration of 7.4 ± 2.0 months. Further-

more, 22 patients had a BMI ≥ 24 (27.2%), 19 patients reported a 

history of alcohol consumption (23.5%), 18 patients had diabe-

tes mellitus (22.2%), 20 patients exhibited hypertension (24.7%), 

and 28 patients presented with concurrent taste dysfunction 

(34.6%). The control group recorded a VAS-A score of 8.33 ± 1.39 

and an SRSS score of 39.20 ± 4.72. Additionally, olfactory dys-

function in the enrolled patients predominantly manifested as 

hyposmia, with 59 cases of hyposmia and 23 cases of anosmia in 

the experimental group, and 55 cases of hyposmia and 26 cases 

of anosmia in the control group. Notably, a more pronounced 

reduction in Identification (I) scores was observed within the 

context of TDI scores, and an increased prevalence of anxiety 

and sleep disorders was noted among patients (13).

Clinical efficacy

At 1, 3, and 6 months post-treatment, the response rates to ol-

factory training were observed to be 3.66%, 25.61%, and 43.90% 

in the experimental group and 4.94%, 23.46%, and 43.21% in 

the control group, respectively. RM-ANOVA showed that the 

TDI scores of the experimental group and the control group 

were statistically different before and after treatment (p<0.05). 

Further multiple comparison showed that the change in the TDI 

score of 1 month after treatment was not statistically significant 

compared with that before treatment (p>0.05). At 3 months and 

6 months after treatment, TDI scores of the two groups were 

higher than those before treatment, with statistical significance 

(p<0.05), and the odor discrimination ability and odor recogniti-

on ability of the two groups at 3 months and 6 months after tre-

atment were improved compared with those before treatment 

Time points Control group Experimental group

T D I TDI T D I TDI

Before treatment a 6.67±1.67 7.08±1.66 2.79±1.61 15.91±2.67 6.60±2.07 7.17±1.25 2.93±1.28 16.31±2.38

At 1 month post-treatment b 6.78±2.55 7.23±1.78 2.66±1.99 17.41±2.96 6.68±2.45 7.31±1.22 296±1.47 16.74±2.12

At 3 months post- treatment c 6.82±2.34 8.61±1.99 4.83±1.26 20.64±3.01 6.69±3.00 8.75±1.42 5.11±1.02 20.51±3.04

At 6 months-post treatment d 6.77±2.27 9.39±3.01 6.04±1.42 22.33±3.73 7.08±2.38 9.75±2.06 6.55±1.53 22.27±3.99

F values (p value) 22.63 32.16 28.17 19.33 21.36 18.77 19.98 18.24

p<0.05 p <0.05 p <0.05 p <0.05 p <0.05 p <0.05 p <0.05 p <0.05

P
a-b

 values 0.386 0.285 0.186 0.698 0.248 0.543 0.330 0.641

P
a-c

 values 0.412 0.011 0.004 0.010 0.342 0.007 0.000 0.001

P
a-d

 values 0.145 0.001 0.011 0.004 0.619 0.000 0.019 0.003

P
b-c

 values 0.104 0.000 0.006 0.010 0.343 0.005 0.000 0.001

P
b-d

 values 0.100 0.001 0.004 0.011 0.646 0.009 0.011 0.009

P
c-d

 values 0.151 0.000 0.011 0.001 0.416 0.000 0.000 0.001

Para-
meters

Before treatment At 1 month after treatment At 3 months after treatment At 6 months after treatment

Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P

T 6.40±2.04 6.67±1.06 >0.05 6.48±2.25 6.70±3.01 >0.05 6.49±2.88 6.82±2.53 >0.05 6.65±2.33 6.77±2.12 >0.05

D 6.97±1.21 7.08±1.77 >0.05 7.11±1.27 7.38±2.15 >0.05 8.54±1.27 8.61±1.67 >0.05 9.57±3.26 9.39±2.54 >0.05

I 2.73±1.09 2.79±1.21 >0.05 2.79±1.46 2.57±1.97 >0.05 4.91±1.16 4.83±1.12 >0.05 6.49±2.05 6.04±1.90 >0.05

TDI 
scores

16.20±2.93 16.73±2.75 >0.05 16.56±2.89 17.82±1.66 >0.05 20.35±2.44 20.44±3.40 >0.05 22.79±3.48 22.37±3.41 >0.05

Table 2. Comparison of the TDI scores during the same time periods in the two groups.

T, odor threshold; D, odor discrimination; I, odor identification.
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(p<0.05), while the odor detection threshold was not improved 

compared with that before treatment, as shown in Table 1.

The paired t-test was used to compare the TDI scores between 

the experimental group and the control group at different 

periods before and after treatment, and there was no statistical 

difference (p>0.05), as shown in Table 2.

VAS-A and SRSS scores in the two groups

At the 3-month and 6-month post-treatment assessments, a 

discernible improvement in anxiety and sleep parameters was 

evident in the experimental group when compared to the con-

trol group (p<0.05), as illustrated in Table 3.

Analysis of influencing factors for clinical efficacy

The results of the Logistic regression analysis revealed that in 

both groups, the duration of the disease emerged as a signifi-

cant factor influencing efficacy. Patients with a shorter duration 

of disease, defined as the time interval between the onset 

of initial symptoms and the initiation of olfactory training, 

demonstrated better efficacy following olfactory training 

when compared to those with a longer duration of disease. For 

the experimental group, the odds ratio (OR) was 1.437 with a 

confidence interval (CI) of 1.213−1.766, and p = 0.001. Similarly, 

in the control group, OR= 0.794 with a confidence interval = 

0.634−0.959, p=0.003, as outlined in Table 4.

Discussion
SARS-CoV-2 is the coronavirus responsible for the COVID-19 

pandemic. COVID-19 manifests clinically with a spectrum of 

symptoms ranging from upper respiratory tract infections to 

severe respiratory distress, acute cardiac injury, and, in severe 

cases, death. This coronavirus shares considerable genetic 

similarities with other β-coronaviruses, including SARS-CoV and 

Middle East Respiratory Syndrome-related Coronavirus (MERS-

CoV), responsible for the SARS and MERS pandemics, respec-

tively. Findings from studies conducted on individuals with 

COVID-19 consistently indicate a substantial decline in olfactory 

function post-infection, with hyposmia emerging as a note-

worthy symptom independent of nasal obstruction (14). Several 

studies have substantiated the correlation between COVID-19 

and anosmia, with hyposmia and anosmia, often accompanied 

by taste dysfunction, emerging as distinctive indicators of CO-

Table 3. A comparison of the VAS-A and SRSS scores during the same time period in the two groups.

Para-
meters

Before treatment At 1 month after treatment At 3 months after treatment At 6 months after treatment

Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P Experi-
mental 
group

Control 
group

P

VAS-A 
scores

8.83±1.04 8.33±1.39 >0.05 7.07±245 7.21±3.57 >0.05 4.99±3.04 7.02±3.03 <0.05 2.95±5.73 6.97±3.89 <0.05

SRSS 
scores

39.36±5.41 39.20±4.72 >0.05 40.11±2.35 41.08±1.52 >0.05 27.44±2.67 39.00±2.82 <0.05 20.57±3.26 37.39±2.54 <0.05

Table 4. Regression analysis of factors affecting clinical efficacy.

Influencing factors Control group Experimental group

OR value 95%CI value p value OR value 95%CI value p value

Gender 0.561 0.101~2.306 0.323 1.784 0.452~7.999 0.314

Age 0.868 0.279~1.304 0.502 1.100 0.847~1.236 0.476

Body mass index (BMI) 1.843 0.545~7.112 0.403 0.328 0.088~1.218 0.348

Course of disease 0.794 0.634~0.959 0.003 1.437 1.213~1.766 0.001

History of smoking and alcohol 2.509 0.542~14.160 0.301 0.432 0.105~1.871 0.502

Whether to merge dysgeusia 1.974 0.722~6.094 0.339 0.086 0.321~3.651 0.0738

VAS-A scores 0.902 0.682~1.438 0.921 1.106 0.871~1.659 0.072

SRSS scores 1,002 0.871~14.228 0.866 1.211 1.034~1.683 0.094

Diabetes 2.710 0.691~13.567 0.108 1.438 0.325~7.656 0.807

Hypertension 1.381 0.386~6.287 0.658 0.546 0.211~2.014 0.369

TDI scores before treatment 1.055 0.8075~1.465 0.564 1.105 0.924~1.435 0.774
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VID-19 infections and potential markers for diagnosis. Data from 

a study conducted at Guy's Hospital in London, UK, indicated 

that approximately 67% of patients with COVID-19 experienced 

loss of taste or olfactory senses either prior or after diagnosis 
(15). Similarly, in Germany, over two-thirds of diagnosed cases 

exhibited olfactory dysfunction (16). Olfactory dysfunction after 

SARS-CoV-2 infection has also been documented in China (17). 

The impact of olfactory dysfunction extends beyond its sympto-

matic manifestation, affecting the quality of life, social inter-

actions, and nutrient intake of patients, potentially leading to 

depression and other psychological issues (18,19). The mechanistic 

underpinnings of SARS-CoV-2 infections and their association 

with olfactory dysfunction involve various factors, including a 

reduction in the number of olfactory receptors in the olfactory 

tract, the absence of olfactory receptor cilia resulting from viral 

infections, and the replacement of the olfactory epithelium by 

the respiratory epithelium with extensive scarring (20). It was also 

found that SARS-CoV-2 entry receptor ACE2 is more highly ex-

pressed (and co-expressed with viral entry-associated protease 

TMPRSS2) in nasal epithelial cells, specifically goblet and ciliated 

cells (21).

In this study, the psychophysical olfactory examination results 

from the analysis of 163 patients revealed that 114 patients, 

constituting 69.9% of the cases, experienced hyposmia. The TDI 

scores further indicated that the reduction in odor identifica-

tion was more prominent, aligning with findings from previous 

studies. Recently, olfactory training has gained increasing 

prominence as a therapeutic approach for SARS-CoV-2-induced 

olfactory dysfunction in clinical practice. The effectiveness of 

olfactory training, a treatment for olfactory dysfunction, is clo-

sely tied to the specific olfactory agents used. However, further 

research is required to broaden and enhance the medical evi-

dence in this regard. Traditionally, olfactory agents were predo-

minantly standardized preparations from specialized companies. 

These agents, housed in glass bottles designed for liquid con-

tainment, posed challenges for portability over long distances, 

leading to potential treatment interruptions. Moreover, these 

agents were not cost-effective and did not facilitate the sympto-

matic treatment of secondary symptoms arising from olfactory 

dysfunction, limiting their utility. Existing research bring in light 

the fact that the complexity or sequence of olfactory agents has 

no impact on efficacy (22). Therefore, there is a need for olfactory 

training approaches that reduce treatment costs and streamline 

the treatment process (23). Olfactory training can enhance patient 

compliance and achieve therapeutic effects when it is specific 

and individualized to the diverse etiologies and clinical manife-

stations of patients. Considering this, in the present study, we 

opted for an aromatic olfactory agent comprising four different 

TCMs that are readily available:  ginger, Pericarpium Citri Reticu-

latae, Santali Albi Lignum, and Styrax.

Aroma inhalation therapy, using different combinations of 

medicines for various populations, physiques, symptoms, and 

diseases, aligns with the principles of TCM, emphasizing syn-

drome differentiation, individualized treatment, and adapting 

treatment to the patient, season, and locality. Aromatic TCMs, 

characterized by pungency, warmth, fragrance, and dryness, 

produce aromatic substances when burned using an aromathe-

rapy furnace. They contain volatile oils that, due to their small, 

highly liposoluble and absorbable nature, can be inhaled and 

absorbed through the nasal mucosa. These substances are then 

distributed systemically, imparting regulatory effects on the 

body. Modern pharmacological studies indicate that aromatic 

substances possess antibacterial and antiviral properties, en-

hance immune function, induce tranquility, aid sleep, regulate 

mood, exhibit anti-depressive effects, offer antioxidant pro-

perties, enhance brain tissue ischemia, and protect nerves (24). 

Aromatic TCMs are generally safe, well-tolerated, and cost-ef-

fective. The use of TCMs in olfactory training not only stimulates 

olfactory function through odor exposure but also provides 

tailored training programs for patients with olfactory dysfunc-

tion based on diverse etiologies and clinical presentations. Con-

sequently, olfactory training with aromatic TCMs is anticipated 

to offer superior efficacy compared to conventional olfactory 

training, particularly in addressing accompanying symptoms 

of olfactory dysfunction. In this study, the selection of ginger, 

Pericarpium Citri Reticulatae, Santali Albi Lignum, and Styrax for 

olfactory training is based on the varying aromatic properties of 

these medicinal Chinese herbs. These properties contribute to 

balancing the yin and yang of the human body by regulating qi 

and blood circulation. Specifically, ginger eliminates pathogens 

and strengthens vital qi, Pericarpium Citri Reticulatae resolves 

dampness and relieves depression, Santali Albi Lignum calms 

the heart and tranquilizes the mind, and Styrax benefits intel-

ligence and induces resuscitation.

Olfactory training, a new therapeutic approach, involves regular 

stimulation of the olfactory sensation in patients with olfactory 

dysfunction using specific odors to facilitate the recovery of 

olfactory function (25,26). A comprehensive review of existing 

research revealed that olfactory training could be a promising 

and effective intervention for patients experiencing olfactory 

dysfunction, with response rates ranging from 28% to 63% (27). 

Moreover, the mammalian olfactory system exhibits regenera-

tive potential throughout life, with robust regenerative abilities 

observed in the olfactory epithelium and olfactory bulb, along 

with certain plasticity in advanced olfactory centers. This rege-

nerative capacity provides a theoretical foundation for treating 

olfactory dysfunction through olfactory training (28). Recent stu-

dies have demonstrated that repeated olfactory stimulation can 

enhance electroantennogram responses in the olfactory epithe-

lium, suggesting that olfactory training may directly contribute 

to the remodeling of the olfactory epithelium by increasing the 
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number of human olfactory neurons (29). Additionally, olfactory 

training significantly increases the volume of the olfactory bulb 

and enhances network connections in olfactory-related cerebral 

cortex regions, underscoring its crucial role in central system 

remodeling (30).

In the current study, there was no statistically significant diffe-

rence in efficacy between the two groups before treatment and 

at different treatment periods (p > 0.05), suggesting that the 

diverse olfactory agents used in the two groups demonstrated 

comparable efficacy in treating SARS-CoV-2-induced olfactory 

dysfunction. TDI scores remained unchanged in both groups 

after 1 month of treatment (p > 0.05) but revealed statistically 

significant elevation after 3 and 6 months of treatment (p < 

0.05). This disparity in efficacy can be attributed to the fact 

that the regeneration of the olfactory system requires a longer 

timeframe. Logistic regression analysis identified the duration 

of the disease as the principal factor influencing the prognosis 

of patients in both groups, consistent with previous research 
(31). In both groups, improvements in odor discrimination and 

identification capabilities were observed after 3 and 6 months 

of treatment (p < 0.05), while the odor threshold remained 

unaltered (p > 0.05). This indicated that the enhancement in TDI 

scores in patients with SARS-CoV-2-induced olfactory dysfunc-

tion following olfactory training primarily stems from changes 

in odor discrimination and identification capabilities rather than 

changes in the odor threshold. Based on these findings, it is 

postulated that different olfactory agents may be functionally 

equivalent in stimulating the olfactory system and nasal trige-

minal system. However, this hypothesis warrants confirmation 

through further relevant studies.

Olfactory training using aromatic olfactory agents derived from 

TCMs emerges as an effective intervention for patients with 

SARS-CoV-2-induced olfactory dysfunction, notably enhan-

cing olfactory discrimination and identification capabilities (32). 

Aromatic olfactory agents of TCMs offer distinct advantages 

compared to conventional olfactory agents. Firstly, the diverse 

properties of aromas from various Chinese medicinal herbs not 

only stimulate the olfactory system but also leverage their uni-

que aromas to regulate qi, balance yin and yang in the human 

body, providing additional therapeutic benefits (33). Notably, we 

observed a superior improvement in anxiety and sleep among 

patients in the experimental group than in the control group, 

attributed to the distinctive therapeutic effects of aromatic 

TCMs. Secondly, aromatic olfactory agents of TCMs are readily 

accessible, cost-effective, and portable in daily life. 

Conclusion
Olfactory training with aromatic TCM is a recommended thera-

peutic approach for patients with SARS-CoV-2-induced olfactory 

dysfunction. Additionally, emphasizing prolonged olfactory 

training and initiating it at the earliest opportunity is crucial for 

optimal recovery of olfactory function in patients.

It is worth noting that this study lacks an in-depth analysis 

of syndrome differentiation and treatment for patients with 

SARS-CoV-2-induced olfactory dysfunction. Consequently, more 

targeted and individualized training programs were not develo-

ped, representing a direction for future research.

Authorship contribution
Conception and design of the research: XFQ, LYH,  YC; Acquisi-

tion of data: LYH, YFI, XL; Analysis and interpretation of the data: 

HMZ, HRD, XL; Statistical analysis: LYH, HMZ, HRD, YC; Obtaining 

financing:XFQ; Writing of the manuscript: XFQ, HL; Critical revi-

sion of the manuscript for intellectual content: XFQ, YFL, HL; All 

authors read and approved the final draft.

Conflict of interest
The authors declare no competing financial interests.

Funding
Research Project Supported by Shanxi Scholarship Council of 

China (2023-182); Research project of Shanxi Provincial Adminis-

tration of Traditional Chinese Medicine (2022ZYYC064); Research 

project of Shanxi Provincial Health Commission (2023XG015); 

Fund Program for the Scientific Activities of Selected Returned 

Overseas Professionals in Shanxi Province (20230057).

Ethics approval and consent to participate 
The study was conducted in accordance with the Declaration 

of Helsinki. The study was approved by Ethics Committee of the 

Shanxi Provincial People’s Hospital Affiliated to Shanxi Medical 

University (No.2021-51). Written informed consent was obtained 

from all participants.

References     
1.	 Menni C, Valdes AM, Freidin MB, et al. Real-

time tracking of self-reported symptoms 
to predict potential COVID-19. Nat Med. 
2020;26(7):1037-1040.

2.	 Soler ZM, Patel ZM, Turner JH, Holbrook EH. 
A primer on viral-associated olfactory loss 
in the era of COVID-19. Int Forum Allergy 
Rhinol. 2020;10(7):814-820.

3.	 Nordin S, Brämerson A. Complaints of olfac-
tory disorders: epidemiology, assessment 
and clinical implications. Curr Opin Allergy 
Clin Immunol. 2008;8(1):10-15. 

4.	 Bagheri SH, Asghari A, Farhadi M, et al. 
Coincidence of COVID-19 epidemic and 
olfactory dysfunction outbreak in Iran. Med 
J Islam Repub Iran. 2020;34:62.

5.	 Patel ZM. The evidence for olfactory train-

ing in treating patients with olfactory loss. 
Curr Opin Otolaryngol Head Neck Surg. 
2017;25(1):43-46.

6.	 Boesveldt S, Postma EM, Boak D, et al. 
Anosmia-a clinical review. Chem Senses. 
2017;42(7):513-523. 

7.	 Sorokowska A, Drechsler E, Karwowski M, 
Hummel T. Effects of olfactory training: a 
meta-analysis. Rhinology. 2017;55(1):17-26. 



84

Qiao et al.

Rhinology Vol 63, No 1, February 2025

Xiao-Feng Qiao

Department of Otorhinolaryngology, 

Shanxi Provincial People’s Hospital 

Affiliated to Shanxi Medical Univer-

sity, 

No.29 of Twin Towers Temple East 

Street

Yingze District,

Taiyuan 030000

China

Tel: +86 03514960099

Fax: +86 03514960220

E-mail: qiaoxfff@163.com

8.	 Schriever VA, Lehmann S, Prange J, Hummel 
T. Preventing olfactory deterioration: olfac-
tory training may be of help in older peo-
ple. J Am Geriatr Soc. 2014;62(2):384-386. 

9.	 Facco E, Stellini E, Bacci C, et al. Validation 
of visual analogue scale for anxiety (VAS-
A) in preanesthesia evaluation. Minerva 
Anestesiol. 2013;79(12):1389-1395.

10.	 Lv C, Zhu Y, Chen Z, et al. Application of 
SF-36 score in quality of life evaluation of 
patients with cervical headache after low 
temperature plasma ablation [in Chinese]. 
Chin J Neuromed. 2019, 18(8): 824-827. DOI: 
10.3760/cma.j.issn.1671-8925.2019.08.011.

11.	 Hummel T, Rissom K, Reden J, Hähner A, 
Weidenbecher M, Hüttenbrink KB. Effects of 
olfactory training in patients with olfactory 
loss. Laryngoscope. 2009;119(3):496-499.

12.	 Gudziol V, Lötsch J, Hähner A, Zahnert T, 
Hummel T. Clinical significance of results 
from olfactory testing. Laryngoscope. 
2006;116(10):1858-1863.

13.	 Chinese Journal of Otorhinolaryngology 
H e a d  a n d  N e c k  S u rg e r y  E d i to r i a l 
Committee Rhinology Group, Chinese 
Society of Otorhinolaryngology Head and 
Neck Surgery Rhinology Group [in Chinese]. 
Chin J Otorhinolaryngol Head Neck Surg. 
2018,53(7):484-494. DOI: 10.3760/cma.j.is
sn.1673-0860.2018.07.002.

14.	 Parma V, Ohla K, Veldhuizen MG, et al. 
More than smell-COVID-19 Is associ-
ated with severe impairment of smell, 
taste, and chemesthesis. Chem Senses. 
2020;45(7):609-622.

15.	 Boscolo-Rizzo P, Borsetto D, Fabbris C, et 
al. Evolution of altered sense of smell or 
taste in patients with mildly symptomatic 
COVID-19. JAMA Otolaryngol Head Neck 
Surg. 2020;146(8):729-732.

16.	 Lechien JR, Chiesa-Estomba CM, De Siati 
DR, et al. Olfactory and gustatory dys-
functions as a clinical presentation of 
mild-to-moderate forms of the corona-
virus disease (COVID-19): a multicenter 
European study. Eur Arch Otorhinolaryngol. 
2020;277(8):2251-2261. 

17.	 Li J, Sun Y, Qin E, et al. Olfactory and gus-

tatory dysfunctions of COVID-19 patients 
in China: A multicenter study. World 
J Otorhinolaryngol Head Neck Surg. 
2022;8(4):297–301.

18.	 Hummel T, Whitcroft KL, Andrews P, et al. 
Position paper on olfactory dysfunction. 
Rhinology. 2016;56(1):1-30. 

19.	 Croy I, Schulz M, Blumrich A, Hummel C, 
Gerber J, Hummel T. Human olfactory lat-
eralization requires trigeminal activation. 
Neuroimage. 2014;98:289-295.

20.	 Fodoulian L, Tuberosa J, Rossier D, et al. 
SARS-CoV-2 receptors and entry genes 
are expressed in the human olfactory 
neuroepithelium and brain. iScience. 
2020;23(12):101839. 

21.	 Sungnak W, Huang N, Bécavin C, et al. SARS-
CoV-2 entry factors are highly expressed in 
nasal epithelial cells together with innate 
immune genes. Nat Med. 2020;26(5):681-
687. 

22.	 Oleszkiewicz A, Hanf S, Whitcroft KL, 
Haehner A, Hummel T. Examination of olfac-
tory training effectiveness in relation to its 
complexity and the cause of olfactory loss. 
Laryngoscope. 2018;128(7):1518-1522. 

23.	 Pekala K, Chandra RK, Turner JH. Efficacy of 
olfactory training in patients with olfactory 
loss: a systematic review and meta-analysis. 
Int Forum Allergy Rhinol. 2016;6(3):299-307. 

24.	 Wang YQ, Yang YZ, Wu ZF, et al. Traditional 
function and modern research progress on 
volatile oil in Chinese materia medica. Chin 
Tradit Herbal Drugs. 2018;49:455–461.

25.	 Asvapoositkul V,  Samuthpongtorn J, 
Aeumjaturapat S, et al. Therapeutic options 
of post-COVID-19 related olfactory dysfunc-
tion: a systematic review and meta-analysis. 
Rhinology. 2023;61(1):2-11.

26.	 Hernandez AK, Woosch D, Haehner A, 
Hummel T. Omega-3 supplementation 
in postviral olfactory dysfunction: a pilot 
study. Rhinology. 2022;60(2):139-144. 

27.	 Poletti SC, Michel E, Hummel T. Olfactory 
training using heavy and light weight mol-
ecule odors. Perception. 2017;46(3-4):343-
351.

28.	 Brann JH, Firestein SJ. A lifetime of neu-

rogenesis in the olfactory system. Front 
Neurosci. 2014;8:182. 

29.	 Wang L, Chen L, Jacob T. Evidence for 
peripheral plasticity in human odour 
response. J Physiol. 2004;554(Pt 1):236-244.

30.	 Negoias S, Pietsch K, Hummel T. Changes 
in olfactory bulb volume following lateral-
ized olfactory training. Brain Imaging Behav. 
2017;11(4):998-1005.

31.	 Yan X, Gao X, Sun Z, et al. Clinical efficacy 
and influencing factors analysis of olfactory 
training in the treatment of olfactory dis-
orders. Chin Otorhinolaryngol Head Neck 
Surg. 2018;53(11):815-819.

32.	 Li Y, Liu D, Ren C, et al. Research progress of 
aromatherapy in Traditional Chinese medi-
cine. Chin Emergency Med. 2020;29(1):178-
181.

33.	 Zhong J, Wei Y, Liang M. A brief discussion 
on the treatment of depression by aroma-
therapy and medicine in Zhuang medicine 
based on olfactory pathway. Chin Nat Folk 
Med. 2019;28(20):1-4.

Xiao-Feng Qiao1, Ling-Yan Han2, Yan-Fei Li2, Han Li2, Hui-Min Zhen3, 
He-Rong Dang3, Ying Chen1, Xin Li4

1 Department of Otorhinolaryngology, Shanxi Provincial People’s Hospital Affiliated to Shanxi Medical University, Taiyuan, China 

2 Graduate School, Shanxi Medical University, Taiyuan, China

3 Graduate School, Shanxi University of Traditional Chinese Medicine, Taiyuan, China

4 Department of Surgery, Children's Hospital of Shanxi Province, Taiyuan, China 

Rhinology 63: 1, 77 - 84, 2025

https://doi.org/10.4193/Rhin24.035 

Received for publication:

January 20, 2024

Accepted: September 29, 2024

Associate Editor:

Basile Landis


