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Smell Loss in COVID-19 and Other Postinfectious Conditions

Rubić et al.

ORIGINAL ARTICLECourse of Smell Disorders in COVID-19 Compared 
to Patients with Postinfectious Smell Loss Unrelated 
to COVID-19

ABSTRACT

Background: Olfactory dysfunction is a common symptom of viral upper respiratory 
tract infections (URTIs) and gained particular attention during the COVID-19 pandemic. 
Although COVID-19-associated smell loss is often reported as severe in the acute phase, its 
long-term trajectory compared to non-COVID-19 post-viral olfactory disorders is unclear, 
especially with psychophysical testing.

Methods: This longitudinal study examined the olfactory dysfunction following severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection compared with olfac-
tory impairment after other viral infections. Participants (n = 234) presenting with URTI 
and smell loss were assigned to a COVID-19 (C) or non-COVID-19 (nC) group based on 
reverse transcription polymerase chain reaction (RT-PCR) results. Follow-up assessments 
were conducted at 2 visits over a period of up to 21 months using questionnaires, Visual 
Analog Scales, and psychophysical evaluation with the extended Sniffin’ Sticks test 
assessing odor threshold, discrimination, and identification (Threshold Discrimination 
Identification [TDI] score).

Results: Acute-phase self-reports showed more severe olfactory loss in the C group versus 
the nC group. Over time, both groups subjectively recovered, with approximately 80% of 
participants reporting full restoration by the second follow-up visit (around 16 months 
post-infection). Threshold Discrimination Identification testing revealed no significant 
group differences at either follow-up, and recovery trajectories were comparable. Based 
on TDI scores, about half of participants in both groups remained hyposmic at the second 
follow-up despite self-perceived normalization of smell function.

Conclusion: Although COVID-19-related smell loss proves more intense acutely, its 
long-term progression does not differ significantly from other post-viral smell disorders. 
Patients often fail to notice mild smell loss on their own, making psychophysical tests like 
TDI essential for proper follow-up and counseling.
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Introduction

Olfactory dysfunction, which increases daily risks for accidents and is linked to a lower quality 
of life, social isolation, and depression,1 has historically been viewed as less critical than loss 
of vision or hearing. However, the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) pandemic underscored its importance, as sudden olfactory loss became a key indica-
tor for self-isolation and testing, highlighting its utility in pandemic control.2,3
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The term “smell disorder” encompasses partial or complete loss of 
olfaction as well as qualitative changes in odor perception. Reported 
prevalence ranges widely, from 1.4% to 62.4%,4,5 largely due to hetero-
geneous assessment methods. Further inaccuracies arise when subjec-
tive reports, such as questionnaires, are not combined with objective 
testing, as individuals often overestimate their olfactory function.4,1

This study investigates COVID-19-associated olfactory disorders, focus-
ing on their persistence and progression. Participants were divided 
into 2 groups: those who developed olfactory dysfunction after SARS-
CoV-2 infection and a comparison group with similar impairments after 
infections with different viruses. Both groups were evaluated using 
subjective and, notably, psychophysical testing methods, which con-
stitute a key strength of this study. Participants were examined twice 
over a follow-up period of 7 and 9 months on average. Results indicate 
that COVID-19-related olfactory dysfunction differs from other post-
infectious smell disorders during the acute phase, but follows a largely 
similar course over time. While most patients recover fully, a substan-
tial proportion experienced persistent olfactory impairment.

Material and Methods

Study Design
This prospective longitudinal study was conducted between March 
8, 2021, and July 6, 2022. Each participant attended 2 follow-up vis-
its approximately 7 and 16 months after baseline recruitment in the 
coronavirus outpatient clinic of the hospital. At both follow-up vis-
its, participants completed standardized questionnaires assessing 
the course of their olfactory disorder, and olfactory performance 
was evaluated using the psychophysical Sniffin’ Sticks test. Inclusion 
required a self-reported olfactory impairment, after which partici-
pants were assigned to a COVID-19 group (reverse transcription poly-
merase chain reaction [RT-PCR] positive, C group) or a non-COVID-19 
control group (RT-PCR negative, nC group).

Data collection for both visits took place at the Interdisciplinary 
Center for Smell and Taste, Department of Otorhinolaryngology at 
University Hospital, TU Dresden. Participation was voluntary, follow-
ing detailed verbal and written information regarding study aims, 
procedures, and data protection. At the time of initial presentation, 
referred to as Visit 0 (V0), olfactory function was screened using a 
shortened procedure with 5 Sniffin’ Sticks for rapid assessment. Of 
1921 individuals presenting to the coronavirus outpatient clinic, 
313 reported olfactory changes, and 234 consented to participate. 
Approximately 7 months later, they were invited to Visit 1. Following 
Visit 1 (V1), participants were contacted again after a mean interval 
of approximately 9 months to attend Visit 2 (V2).

Testing Methods
Two questionnaires were used. The first, administered at initial 
presentation, served as an infection-screening tool and recorded 

contact information, quarantine status, current symptoms, expo-
sure to SARS-CoV-2-positive individuals, travel history, and atten-
dance at large gatherings within the preceding 14 days. The second 
questionnaire formed the basis of a structured medical history and 
was administered at V1 and V2. At V1, the questionnaire focused on 
the trajectory of the olfactory disorder since the initial infection, 
while at V2, it was designed to capture the participant’s current 
olfactory status. They indicated whether their olfactory symptoms 
had improved, worsened, or remained unchanged since the ini-
tial RT-PCR test. Self-rated olfactory function during the acute ill-
ness and at the time of assessment was rated on a Visual Analog 
Scale (VAS; 0 = no sense of smell, 10 = extremely good sense of 
smell). Nasal breathing was rated on a similar scale (0 = completely 
obstructed, 10 = extremely good). Parosmia, phantosmia, COVID-
19 reinfections, and self-reported knowledge of Omicron infection 
were also recorded.

Olfactory function was assessed psychophysically using the vali-
dated and reliable Threshold Discrimination Identification (TDI) test 
(Burghart, Holm, Germany), which evaluates odor threshold (T), 
discrimination (D), and identification (I) with pen-like odor dispens-
ers (Sniffin’ Sticks) containing odorants at different concentrations. 
Odor threshold was determined using a three-alternative forced-
choice (3-AFC) task with 16 dilutions of 2-phenylethanol, where par-
ticipants identified the single scented pen from 2 odorless blanks. 
Presentation of different concentrations followed a staircase proce-
dure. The threshold was calculated as the mean of the last 4 rever-
sals of the staircase (range, 1-16 points).5 Odor discrimination was 
assessed in 16 trials using 3-AFC tasks, with 2 pens having an identi-
cal odor and 1 pen with a different odor. Participants indicated the 
different odor (forced-choice), 1 point per correct response (range, 
0-16). Odor identification was evaluated in 16 trials using single-odor 
presentations, with participants selecting the correct descriptor from 
4 visual options. The total TDI score was calculated as the sum of all
subscores. Scores ≤16 indicated anosmia, scores <31 hyposmia, and
scores ≥31 normosmia.6

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics, ver-
sion 29.0.1.0 (IBM SPSS Corp., Armonk, NY, USA). Statistical signifi-
cance was set at P < .05. Descriptive statistics included means and 
SDs. Group comparisons were conducted using independent t-tests, 
corrected t-tests, and one-way and mixed-design ANOVA. Pearson 
correlation analyses were used to examine associations between 
variables.

The study was conducted in accordance with the Declaration of 
Helsinki and was reviewed by the Ethics Committee of the Technische 
Universität Dresden. The Ethics Committee raised no ethical concerns 
regarding the conduct of the study (Approval No.: BO-EK-115032020; 
Date: March 25, 2020). Written informed consent was obtained from 
all participants prior to their inclusion in the study.

Results

Study Population
Participants were classified based on the results of their outpatient 
SARS-CoV-2 test results: positive cases formed the C group, and neg-
ative cases formed the nC group. The present analysis included data 
from 69 participants who completed the first follow-up visit (V1), with 
a mean interval from baseline (V0) to V1 of 217 days (SD = 52.7; range, 

MAIN POINTS
• Severe acute smell loss is caused more frequently by COVID-19

than by other upper respiratory tract infections.
• Long-term recovery is similar for COVID-19 and non-COVID-19

cases.
• Many have objective hyposmia despite feeling recovered.
• Objective smell tests are key for follow-up and counseling.
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118-301 days). At V1, the study population consisted of 34 women 
and 35 men, with a mean age of 35.2 years (SD = 12.5; range, 18-68 
years). The C group (n = 42) had a mean age of 33.5 years (SD = 12.5; 
range, 18-68), and the nC group (n = 27) had a mean age of 33.5 years 
(SD = 12.5; range, 19-64). There were no significant age differences 
between groups (t67 = −0.90, P = .37).

Of the 69 participants assessed at V1, 46 returned for the second 
follow-up visit (V2), at a mean of 277 days (SD = 60.0; range, 182-420 
days) after V1. The V2 sample included 17 women and 19 men, with 
a mean age of 37.3 years (SD = 11.9; range, 20-69 years). The C group 
(n = 24) averaged 38.3 years (SD = 12.2), and the nC group (n = 12) 
averaged 36.1 years (SD = 11.5). Again, no significant age differences 
existed (t34 = −0.54, P = .59).

Out of the initial 234 individuals enrolled at baseline (V0), 165 did not 
participate in either follow-up visit, resulting in an overall dropout 
rate of 70.5%.

Evaluation of the Questionnaire
At V1, 55 of the 69 participants (80%) reported complete recovery 
from olfactory dysfunction. Fourteen participants (20%) continued 
to experience smell disorders, with the majority belonging to the 
C group (C group: n = 11, 79%; nC group: n = 3, 21%). However, the 
distribution of persistent olfactory dysfunction did not differ signifi-
cantly between groups (χ2

(1) = 2.31, P = .13). At V2, only three of the 36 
remaining participants (8%) reported ongoing olfactory impairment, 
all from the C group.

Regarding symptom progression from baseline, most participants at 
V1 reported an improvement in olfactory function (C group: 91%; nC 
group: 85%). Olfaction was unchanged in 3 per group and worsened 
in 1 C group participant. These changes did not differ significantly 
between groups. By V2, the majority of participants (69%) reported 
stable and good olfactory function, while 11 participants experi-
enced further improvement between V1 and V2 (9 in the C group and 
2 in the nC group).

The mean duration of olfactory symptoms was slightly longer 
in the C group (M = 33.4 days, SD = 41.9) than in the nC group (M 
= 23.5 days, SD = 27.3), although this difference did not reach 

statistical significance. Reported symptom duration ranged from 
zero to approximately 6 months in the C group and from zero to 
approximately 4 months in the nC group.

Self-rated olfactory function at V1 showed group differences dur-
ing acute illness. Participants in the C group reported significantly 
greater impairment (M = 1.40, SD = 2.36) compared to those in the 
nC group (M = 4.41, SD = 2.32; t67 = 5.19, P < .001). In contrast, cur-
rent olfactory ability at V1 was rated similarly high in both groups 
(C group: M = 8.50, SD = 1.69; nC group: M = 8.26, SD = 1.83; P = .578). 
Improvement magnitude was greater in the C group (M = 7.10, 
SD = 3.05) than in the nC group (M = 3.85, SD = 3.21; P < .05). V2 rat-
ings remained stable and comparable (C: M = 8.29, SD = 1.23; nC: 
M = 8.33, SD = 0.98), and changes between V1 and V2 did not differ 
significantly. Longitudinal analysis across all visits revealed a signifi-
cant group-by-time interaction (F(2.60, 88.48) = 5.02, P = .004), indicating 
greater initial impairment and slower recovery in the C group. The 
self-assesment of olfactory function using a Viusal Analog Scale (VAS) 
in the nC and C groups during acute illness is presented in Figure 1. 

Nasal breathing ratings during acute illness favored nC slightly. 
V1 and V2 ratings were similar. V1 to V2 change indicated greater 
C-group deterioration (F(1,34) = 4.80, P = .035).

Qualitative olfactory disorders were relatively uncommon. Parosmia 
was reported by 13 participants (19%) at V1, with a slightly higher 
prevalence in the C group. However, this difference was not signifi-
cant. At V2, parosmia persisted in 17% of participants. Phantosmia 
was less frequent, with no group differences.

Evaluation of Psychophysical Testing
At V1, no significant differences were observed between groups in 
total TDI score (C: M = 31.43, SD = 4.61; nC: M = 30.39, SD = 4.82) or 
in subscores for odor threshold, discrimination, and identification. 
Overall, 51% of participants were classified as normosmic and 49% as 
hyposmic, with no significant intergroup differences.

At V2, total TDI scores remained comparable between groups (C 
group: M = 31.52, SD = 3.31; nC group: M = 29.73, SD = 5.85). The 
proportion of normosmic participants increased to 56%, with a 
corresponding decrease in hyposmia in both groups. No signifi-
cant longitudinal changes or group differences were detected. The 

Figure 1.  Self-assessment of olfactory function using a Visual Analog Scale; 0 = no sense of smell; 10 = extremely good sense of smell. **P < .001 
for comparison between nC and C groups during acute illness (independent samples t-test).
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distribution of normossmic and hyposmic patients in the C group is 
presented in Figure 2. The distribution of normosmic and hyposmic 
patients in the nC group is presented in Figure 3. The olfactory sub-
test scores of the C group at V1 and V2 are presented in Figure 4. The 
olfactory subtest scores of the nC group at V1 and V2 are presented 
in Figure 5. The correlations between the subjectively percived sense 
of smell after the disease and the total olfactory score (TDI) are pre-
sented in Figure 6. 

Female participants demonstrated significantly higher TDI scores 
than males at both V1 and V2, particularly for odor threshold and 
identification.

Correlations
No significant correlations were found between age and TDI score 
in either group at V1 or V2. Self-ratings of current olfactory function 
correlated significantly with TDI scores in the C group at both V1 
(r = 0.64, P < .001) and V2 (r = 0.41, P = .049), whereas no significant 
correlations were observed in the nC group.

Discussion

These findings suggest a favorable long-term prognosis for olfac-
tory dysfunction following both COVID-19-related and non-COVID 
olfactory disorders,7 underscoring the olfactory system’s remarkable 
regenerative capacity.8 At V1, conducted approximately 7 months 
after SARS-CoV-2 infection, 74% of C group participants reported sig-
nificant olfactory impairment. Nevertheless, more than 90% reported 
partial or complete recovery over time. This mirrors longitudinal data 
showing resolution within 2-3 weeks post–acute phase,9 probably 
driven by olfactory ensheathing cell-mediated neurogenesis. At the 
second follow-up (V2), approximately 9 months after V1, 88% of partic-
ipants in the C group and 100% in the nC group reported absent olfac-
tory dysfunction, with additional improvement particularly evident in 
the nC group. These align with Boscolo-Rizzo‘s and others’ long-term 
observations showing that recovery from COVID-19-associated olfac-
tory dysfunction may continue for several years resulting in very high 
recovery rates.10,11,12 During the acute phase, COVID-19 induced more 
pronounced smell loss compared with other viral etiologies, which 

Figure  2.  Distribution of normosmic and hyposmic patients in C 
group.

Figure 3.  Distribution of normosmic and hyposmic patients in nC 
group.

Figure 4.  Representation of the olfactory subtest scores of the C group in V1 and V2.
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is in line with other studies.13 However, nasal breathing was rated 
similarly in both groups, supporting evidence that COVID-19-related 
olfactory dysfunction is largely independent of nasal obstruction.

Psychophysical assessment using the Sniffin’ Sticks (TDI) test cor-
roborated subjective evaluations. No significant differences were 
observed between groups at either visit, nor within groups over time. 
This contrasts with studies suggesting COVID-specific threshold 
impairments or distinct recovery patterns.14 Instead, these findings 
suggest that odor threshold impairment represents a general feature 
of post-viral olfactory dysfunction rather than a SARS-CoV-2-specific 
phenomenon. Despite subjective improvement, persistent hyposmia 
was identified psychophysically in a considerable proportion of par-
ticipants. At V1, nearly half of the patients in both groups remained 
hyposmic, showing only minimal improvement by V2. These findings 

align with evidence that post-infectious olfactory impairment is 
common regardless of viral etiology15 and may be underrecognized, 
as many individuals remain unaware of persistent deficits. Qualitative 
disturbances were also reported, with parosmia occurring more fre-
quently than phantosmia in both groups. Although phantosmia was 
slightly more prevalent in the COVID group, overall rates were low 
and declined over time.

Olfactory performance demonstrated a nonsignificant negative 
association with age, consistent with reduced regenerative capac-
ity of the olfactory epithelium.16 Female participants significantly 
outperformed males in overall TDI scores and subtests at both visits, 
reinforcing established sex-related differences in olfactory function. 
The demographics of the participants at the V1 and V2 visits are pre-
sented in Table 1.

Figure 5.  Representation of the olfactory subtest scores of the nC group in V1 and V2.

Figure 6.  Representation of the correlations between the subjectively perceived sense of smell after the disease and the total olfactory score 
(TDI) of both study groups in V 1 (left: C group, right: nC group).

Table 1.  Characteristics of Visit 1 (V1) and Visit 2 (V2) Cohorts 

​ ​V1: C Group 
(n = 42)

​V1: nC Group
(n = 27)

​V1: P ​V2: C Group 
(n = 24) 

​V2: nC Group 
(n = 12) 

​V2: P 

​Age (years) ​36.2 ± 12.5 ​33.5 ± 12.5 ​ ​38.3 ± 12.2 ​36.1 ± 11.5 ​P = .59
​Gender, n (%) ​ ​ ​P = .07 ​ ​ ​P = .35
  Women 17 (40) 17 (63) ​ 10 (42) 7 (59) ​
  Men 25 (60) 10 (37) ​ 14 (58) 5 (41) ​
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Limiting Factors
This study has several limitations. During the acute phase (V0), only 
an abbreviated olfactory test was used, precluding direct compari-
son with follow-up assessments and potentially underestimating 
early recovery. Pre-existing hyposmia could not be ruled out, as sub-
jective self-assessments often fail to reflect objective performance 
accurately.17 Retronasal olfactory function and nasal endoscopy were 
not performed, possibly overlooking contributing conditions such as 
chronic rhinosinusitis although patients did not mention any symp-
toms in that respect. The small sample size further limits generaliz-
ability, and findings should therefore be interpreted with caution.
Four years after the onset of the COVID-19 pandemic, the impact of 
chemosensory disorders on everyday life has diminished, suggesting 
a return to pre-pandemic conditions. Although most patients gradu-
ally recover olfactory function, persistent impairment is present. 
Interestingly, this seems to be the case regardless of the viral etiol-
ogy. These findings highlight the need for standardized assessment, 
long-term follow-up, considering that even subtle olfactory dysfunc-
tion can substantially impair quality of life.6

Data Availability Statement: The data that support the findings of this study are 
available on request from the corresponding author.

Artificial Intelligence Usage Statement: The authors declared that no Artificial 
Intelligence tool was used in the preparation of the manuscript.

Ethics Committee Approval: Ethical committee approval was received from 
the Ethics Committee of Technical University of Dresden (Approval No.: 
EK-BO-EK-115032020; Date: March 25, 2020).

Informed Consent: Written informed consent was obtained from the participants 
who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – L.R., T.H., A.H., C.R.; Design – L.R., T.H., A.H., C.R.; 
Supervision – T.H., A.H.; Materials – T.H., A.H.; Data Collection and/or Processing 
– C.R.; Analysis and/or Interpretation – L.R., T.H., A.H., C.R.; Literature Search – L.R.; 
Writing – L.R., A.H.; Critical Review – T.H., A.H., C.R.

Declaration of Interests: The authors have no conflict of interest to declare.

Funding: The authors declared that this study has received no financial support.

References
1.	 Whitcroft KL, Altundag A, Balungwe P, et al. Position paper on olfactory 

dysfunction: 2023. Rhinology. 2023;61(33):1-108. [CrossRef]

2.	 Lechien  JR, Chiesa-Estomba  CM, De Siati  DR, et  al. Olfactory 
and gustatory dysfunctions as a clinical presentation of mild-to-moder-
ate forms of the coronavirus disease (COVID-19): a multicenter 
European study. Eur Arch Otorhinolaryngol. 2020;277(8):2251-2261. 
[CrossRef]

3.	 Mendonça CV, Mendes Neto JA, Suzuki FA, et al. Olfactory dysfunction 
in COVID-19: a marker of good prognosis? Braz J Otorhinolaryngol. 
2022;88(3):439-444. [CrossRef]

4.	 Desiato VM, Levy DA, Byun YJ, et al. The prevalence of olfactory dysfunc-
tion in the general population: a systematic review and meta-analysis. 
Am J Rhinol Allergy. 2021;35(2):195-205. [CrossRef]

5.	 Hummel  T, Kobal  G, Gudziol  H, et  al. Normative data for the “Sniffin’ 
Sticks. Eur Arch Otorhinolaryngol. 2007;264(3):237-243. [CrossRef]

6.	 Oleszkiewicz A, Schriever VA, Croy I, et al. Updated Sniffin’ Sticks norma-
tive data based on an extended sample of 9139 subjects. Eur Arch Otorhi-
nolaryngol. 2019;276(3):719-728. [CrossRef]

7.	 Ng NBH, Lin JB. Pruritus ani in a school age boy’. BMJ. 2022;376:e067817. 
[CrossRef]

8.	 Durante MA, Kurtenbach S, Sargi ZB, et al. Single-cell analysis of olfactory 
neurogenesis and differentiation in adult humans. Nat Neurosci. 
2020;23(3):323-326. [CrossRef]

9.	 Boscolo-Rizzo  P, Tirelli  G, Meloni  P, et  al. Recovery from olfactory and 
gustatory dysfunction following COVID-19 acquired during Omicron 
BA.1 wave in Italy. Am J Otolaryngol. 2023;44(5):103944. [CrossRef]

10.	 Lin  S-H, Chu  S-T, Yuan  B-C, et  al. Survey of the frequency of olfactory 
dysfunction in Taiwan. J Chin Med Assoc. 2009;72(2):68-71. [CrossRef]

11.	 Lötsch J, Brosig O, Slobodova J, et al. Diagnosed and subjectively per-
ceived long-term effects of COVID-19 infection on olfactory function 
assessed by supervised machine learning. Chem Senses. 2024;49:bjad051. 
[CrossRef]

12.	 Cancellieri E, Hernandez AK, Degkwitz H, et al. Subjective perception of 
recovery and measured olfactory function in COVID-19 patients. Viruses. 
2023;15(7):1418. [CrossRef]

13.	 Haehner A, Marquardt B, Kardashi R, et al. SARS-CoV-2 leads to signifi-
cantly more severe olfactory loss than other seasonal cold viruses. Life 
(Basel). 2022;12(3):461. [CrossRef]

14.	 Patel  S, Mahr  G, Deeb  R, et  al. Numerous unsuccessful surgeries for 
empty nose syndrome in a patient with somatic symptom disorder’. Am 
J Otolaryngol. 2024;45(2):104149. [CrossRef]

15.	 Chapurin  N, Dennis  S, Chowdhury  NI, et  al. Population differences 
between COVID-19 and other postviral olfactory dysfunction: Results 
from a large case-control study. Int Forum Allergy Rhinol. 2022;12(8):1063-
1066. [CrossRef]

16.	 Stevenson RJ. An initial evaluation of the functions of human olfaction. 
Chem Senses. 2010;35(1):3-20. [CrossRef]

17.	 Lötsch  J, Hummel  T. Clinical usefulness of self-rated olfactory perfor-
mance-a data science-based assessment of 6000 patients. Chem Senses. 
2019;44(6):357-364. [CrossRef]

https://dx.doi.org/10.4193/Rhin22.483
https://dx.doi.org/10.1007/s00405-020-05965-1
https://dx.doi.org/10.1016/j.bjorl.2020.12.002
https://dx.doi.org/10.1177/1945892420946254
https://dx.doi.org/10.1007/s00405-006-0173-0
https://dx.doi.org/10.1007/s00405-018-5248-1
https://dx.doi.org/10.1136/bmj-2021-067817
https://dx.doi.org/10.1038/s41593-020-0587-9
https://dx.doi.org/10.1016/j.amjoto.2023.103944
https://dx.doi.org/10.1016/S1726-4901(09)70025-5
https://dx.doi.org/10.1093/chemse/bjad051
https://dx.doi.org/10.3390/v15071418
https://dx.doi.org/10.3390/life12030461
https://dx.doi.org/10.1016/j.amjoto.2023.104149
https://dx.doi.org/10.1002/alr.22955
https://dx.doi.org/10.1093/chemse/bjp083
https://dx.doi.org/10.1093/chemse/bjz029

