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Abstract
Introduction:
The SARS-CoV-2 pandemic has significantly impact on global health, 
with clinical presentations ranging from asymptomatic to severe, 
leading to complications like pneumonia, ARDS, sepsis, organ failure, 
and COVID-19-related deaths. Olfactory dysfunction (OD) is a 
prevalent symptom of COVID-19, affecting 47.9% to 70% of patients 
and contributing to a significant rise in global OD cases
Objective:
This study was aimed to evaluate the prevalence and characteristics of 
smell abnormalities in field-level healthcare providers in Bangladesh 
following SARS-CoV-2 infection.
Methods:
A cross-sectional descriptive was conducted at Department of ENT and 
Head-Neck Surgery, Ad-din Sakina women’s medical college, Jashore, 
Bangladesh, from January , 2022 to December, 2022 on 100 front-line 
health care works of various health care institutes of Bangladesh to 
investigate post-SARS CoV-2 smell function using integrated structured 
interviews and standardized olfactory test.
Results:
Among 100 patients, 81% demonstrated normal olfactory function. 
14% developed hyposmia, 3% anosmia and one patient developed 
cacosmia and parosmia each.
Conclusion:
The study highlights the significant impact of SARS-CoV-2 on olfactory 
function among frontline healthcare workers in Bangladesh. The 
findings underscore the need for continued research and awareness 
regarding olfactory dysfunction, particularly among those at the 
frontline of healthcare.
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Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.
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Table-I: Demographic Information of the 
participants (N=100)

Gender

Male 24(24)

Female 76(76)

Age

21-30 38(38)

31-45 21(21)

46-55 18(18)

55-Above 23(23)

Demographics no. (%)
Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.
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Table-II: Smell disorder related to the COVID-19 
of the participants (N=100)

Hyposmia 14(14)

Anosmia 3(3)

Cacosmia 1(1)

Parosmia 1(1)

Normal smell 81(81)

Smell disorder no. (%)

Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.
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Figure-1: Participants on different health care 
facilities (N=100)
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Evaluation of Smell Abnormalities after SARS- Cov-2 Infection

Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.
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Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.

References:
1. Mahmud R, Rahman MM, Rassel MA, 

Monayem FB, Sayeed SKJB, Islam MS,et 
al.Post-COVID-19 syndrome among 
symptomatic COVID-19 patients: A 
prospective cohort study in a tertiary care 
center of Bangladesh. PLoS One. 2021 Apr 
8;16(4):e0249644. doi: 10.1371/journal.pone. 
0249644.

2. Khade SM, Yabaji SM, Srivastava J. An update 
on COVID-19: SARS-CoV-2 life cycle, 
immunopathology, and BCG vaccination. 
Prep BiochemBiotechnol. 2021;51(7): 
650-658. doi: 10.1080/10826068.2020. 
1848869.

3. Sharma R, Agarwal M, Gupta M, Somendra S, 
Saxena SK. Clinical Characteristics and 
Differential Clinical Diagnosis of Novel 
Coronavirus Disease 2019 (COVID-19). 
Coronavirus Disease 2019 (COVID-19). 2020 
Apr 30:55–70. doi: 10.1007/978-981- 
15-4814-7_6. 

4. Remelli F, Volpato S, Trevisan C. Clinical 
Features of SARS-CoV-2 Infection in Older 
Adults. Clin Geriatr Med. 2022 Aug;38(3): 
483-500. doi: 10.1016/j.cger. 2022.03.001. 

5. Zaki AM, van Boheemen S, Bestebroer TM, 
Osterhaus AD, Fouchier RA. Isolation of a 
novel coronavirus from a man with 
pneumonia in Saudi Arabia. N Engl J Med. 
2012 Nov 8;367(19):1814-20. doi: 
10.1056/NEJMoa1211721.

6. Lamers MM, Haagmans BL. SARS-CoV-2 
pathogenesis. Nat Rev Microbiol20, 270–284 
(2022).https://doi.org/10.1038/s41579-022- 
00713-0

7. Zhu N, Zhang D, Wang W, Li X, Yang B, Song 
J, et al; China Novel Coronavirus Investigating 
and Research Team. A Novel Coronavirus 
from Patients with Pneumonia in China, 2019. 
N Engl J Med. 2020 Feb 20;382(8):727-733. 
doi: 10.1056/NEJMoa2001017

8. Islam S, Islam T, Islam MR. New Coronavirus 
Variants are Creating More Challenges to 
Global Healthcare System: A Brief Report on 
the Current Knowledge. Clin Pathol. 2022 Feb 
3;15:2632010X221075584. doi: 10.1177/ 
2632010X221075584. 

9. Al-Sa’idy HAH, Alyousif B, Al-SnafiAE.An 
insight to the incidence of acute pancreatitis, 
and co-morbidity of diabetes in SARS-COV2 
infection.GSC Biological and Pharmaceutical 

Sciences, 2022, 19(01), 113–137. doi:10.305 
74/gscbps.2022.19.1.0142

10. Kuba K, Imai Y, Rao S, Gao H, Guo F, Guan B, 
et al. A crucial role of angiotensin converting 
enzyme 2 (ACE2) in SARS coronavirus- 
induced lung injury. Nat Med. 2005 
Aug;11(8):875-9. doi: 10.1038/nm1267

11. Hamming I, Timens W, Bulthuis ML, Lely AT, 
Navis G, van Goor H. Tissue distribution of 
ACE2 protein, the functional receptor for SARS 
coronavirus. A first step in understanding 
SARS pathogenesis. J Pathol. 2004 
Jun;203(2):631-7. doi: 10.1002/path.1570

12. Jia HP, Look DC, Shi L, Hickey M, Pewe L, 
Netland J, et al. ACE2 Receptor Expression 
and Severe Acute Respiratory Syndrome 
Coronavirus Infection Depend on 
Differentiation of Human Airway Epithelia. J 
Virol. 2005 Dec.79(23):14614–14621. https:// 
doi.org/10.1128/jvi.79.23.14614-14621.2005

13. Farzana M, Shahriar S, Jeba FR, Tabassum T, 
Araf Y, Ullah MA, et al. Functional food: 
complementary to fight against COVID-19. 
Beni Suef Univ J Basic Appl Sci. 2022; 
11(1):33. doi: 10.1186/s 43088-022-00217-z.

14. Maniruzzaman M, Islam MM, Ali MH, 
Mukerjee N, Maitra S, Kamal MA, et al. 
COVID-19 diagnostic methods in developing 
countries. Environ Sci Pollut Res Int. 2022 
Jul;29(34):51384-51397. doi: 10.1007/s 
11356-022-21041-z. 

15. BrussowH,Brussow B. COVID-19: Omicron – 
the latest, the least virulent, but probably not 
the last variant of concern of SARS-CoV-2. 
Microb Biotechnol. 2022 Jul;15(7):1927– 
1939. doi:10.1111/1751-7915.14064.

16. Khandia R, Singhal S, Alqahtani T, Kamal MA, 
El-Shall NA, Nainu F,et al. Emergence of 
SARS-CoV-2 Omicron (B.1.1.529) variant, 
salient features, high global health concerns 
and strategies to counter it amid ongoing 
COVID-19 pandemic. Environ Res. 2022 
Jun;209:112816. doi: 10.1016/j.envres.2022. 
112816. 

17. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, 
et al. Clinical features of patients infected with 
2019 novel coronavirus in Wuhan, China. 
Lancet. 2020 Feb 15;395(10223):497-506. 
doi: 10.1016/S0140-6736(20)30183-5. 

18. Chen N, Zhou M, Dong X, Qu J, Gong F, Han 
Y, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel 

coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet. 2020 Feb15; 
395(10223):507-513. doi: 10.1016/S 0140- 
6736(20)30211-7

19. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et 
al. Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus- 
Infected Pneumonia in Wuhan, China. JAMA. 
2020 Mar 17;323(11):1061-1069. doi: 
10.1001/jama.2020.1585

20. Grasselli G, Pesenti A, Cecconi M. Critical 
Care Utilization for the COVID-19 Outbreak 
in Lombardy, Italy: Early Experience and 
Forecast During an Emergency Response. 
JAMA. 2020 Apr 28;323(16):1545-1546. doi: 
10.1001/jama.2020.4031

21. Meylan S, Akrour R, Regina J, Bart PA, Dami F, 
Calandra T. An Early Warning Score to predict 
ICU admission in COVID-19 positive patients. 
J Infect. 2020 Nov;81(5):816-846. doi: 
10.1016/j.jinf.2020.05.047. 

22. Singhal T. A Review of Coronavirus Disease- 
2019 (COVID-19). Indian J Pediatr.2020(87): 
281–286.doi:https://doi.org/10.1007/s12098-
020-03263-6

23. Melenotte C, Silvin A, Goubet AG, Lahmar I, 
Dubuisson A, Zumla A, et al. Immune 
responses during COVID-19 infection. 
Oncoimmunology. 2020 Aug 25;9(1): 
1807836. doi: 10.1080/2162402X.2020. 
1807836. 

24. Frasnelli J, Tognetti A, Winter AL, Thunell E, 
Olsson MJ, GreilertN,et al. High prevalence of 
long-term olfactory disorders in healthcare 
workers after COVID-19: A case-control 
study. PLoS One. 2024 Jul 1;19(7):e0306290. 
doi: 10.1371/journal.pone.0306290. 

25. Landis BN, Konnerth CG, Hummel T. A study 
on the frequency of olfactory dysfunction. 
Laryngoscope. 2004 Oct;114(10):1764-9. doi: 
10.1097/00005537-200410000-00017. 

26. M. Kamal ArefinMK.Olfactory Training for 
Olfactory Dysfunction of Different Etiologies, 
especially for COVID-19.Annal of Otol Head 
and Neck Surg. 2024;3(3):1-7.

27. Wei G, Gu J, Gu Z, Du C, Huang X,Xing H, et 
al.Olfactory Dysfunction inPatients With 
Coronavirus Disease2019: A Review.Front. 
Neurol. 2022 Jan ;12:783249.doi: 10.3389/ 
fneur.2021.783249.

28. Alkholaiwi FM, Altamimi AF, Almalki HH, 
Almughaiseeb FA, Alsubaie SS, Alsayahi HS, 

et al. Olfactory dysfunction among patients 
with COVID-19. Saudi Med J. 2023 
Nov;44(11):1085-1103. doi: 10.15537/smj. 
2023.44.11.20230264. 

29. Sungnak W, Huang N, Bécavin C, Berg M, 
Queen R, Litvinukova M, et al; HCA Lung 
Biological Network. SARS-CoV-2 entry factors 
are highly expressed in nasal epithelial cells 
together with innate immune genes. Nat Med. 
2020 May;26(5):681-687. doi: 10.1038/s 
41591-020-0868-6. 

30. Barresi M, Ciurleo R, Giacoppo S, Foti 
Cuzzola V, Celi D, Bramanti P, et al. 
Evaluation of olfactory dysfunction in 
neurodegenerative diseases. J Neurol Sci. 
2012 Dec 15;323(1-2):16-24. doi: 10.1016/ 
j.jns.2012.08.028. 

31. Franklin RJ. Remyelination of the 
demyelinated CNS: the case for and against 
transplantation of central, peripheral and 
olfactory glia. Brain Res Bull. 2002 Apr;57(6): 
827-32. doi: 10.1016/s0361-9230(01) 
00765-1.



151J Rang Med Col. September 2025; Vol.10, No.2:146-151

Evaluation of Smell Abnormalities after SARS- Cov-2 Infection

Introduction:
The emergence of SARS-CoV-2 has profoundly 
affected global life, with clinical presentations 
ranging from asymptomatic to severe cases that 
can lead to complications like pneumonia, sepsis, 
acute respiratory distress syndrome (ARDS), organ 
failure, and COVID-19-related deaths often 
stemming from pneumonia and cytokine storms.1-4 
The COVID-19 causative agent, SARS-CoV-2, was 
first detected in a cohort of pneumonia patients in 
Wuhan, China, towards the end of 2019.5,6 Virus 
clearance typically takes 20 to 37 days 
post-infection, varying by individual and 

influenced by factors such as reduced interferon-C 
production from natural killer cells, which may 
prolong coronavirus presence.8,9 The first targets of 
SARS-CoVs upon entrance into the host are 
vascular endothelium cells, alveolar macrophages, 
and airway and alveolar epithelial cells.10-12 
According to previous research, 80% or more of 
the cell infiltration in COVID-19 patients is caused 
by cytotoxic T cells. This implies that these 
immune cells target and destroy virus-infected 
cells, which is a critical part of their response to 
the virus.13 Recent strains, including Omicron, 
have raised significant concerns due to their 

increased infectiousness.8,14-16 The incidence of 
individuals infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the 
pathogen responsible for COVID-19, is escalating 
swiftly on a global scale. Individuals with 
COVID-19 may have pneumonia7,17 significant 
symptoms of acute respiratory distress syndrome 
(ARDS), and multiple organ failure.18,19 
Coronavirus disease 2019 (COVID-19), caused by 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), presents several problems to our 
healthcare systems.20,21 SARS-CoV-2 was found in 
pneumonia patients in Wuhan, China, in late 
2019, spreading globally. The WHO declared 
COVID-19 a public health emergency. As of July 
2020, about 614,000 deaths occurred and nearly 
14 million cases were reported.22,23

Olfactory dysfunction (OD) includes numerous 
impairments of the sense of smell, classified as 
quantitative dysfunction, which involves a 
decrease or absence of olfactory capability 
(hyposmia or anosmia).24,25 OD is a prevalent 
symptom of COVID-19, affecting 47.9% to 70% of 
patients and contributing to a significant rise in 
global OD cases, given the 598 million reported 
COVID-19 infections as of August 2022. Two 
years post-infection, 29.8% of patients reported 
persistent OD, although only 2.9% showed 
abnormal results in smell identification tests. There 
is currently no consensus on defining 
post-COVID-19 syndrome, which encompasses 
prolonged symptoms after viral clearance, new 
symptoms following recovery, and exacerbation of 
chronic conditions.26-28 Postinfectious OD may be 
caused by a variety of infections, including 
coronaviruses. The angiotensin-converting 
enzyme 2 receptor, which is necessary for 
SARS-CoV-2 entrance, is relatively highly 
expressed in nasal epithelial cells.29 OD are often 
underestimated and never assessed in clinical 
settings. Nonetheless, they are characterized in 
several neurological illnesses, and their 
assessment might be beneficial for diagnosis.30,31 

The incidence of smell abnormalities has risen 
among healthcare providers following the global 
outbreak of SARS-CoV-2. To investigate these 
abnormalities among healthcare workers in 
frontline facilities in Bangladesh, a matched 
case-control study was conducted focusing on 
post-SARS CoV-2 smell issues.

Methods:
This cross-sectional descriptive study was 
conducted at Department of ENT and Head-Neck 
Surgery,Ad-din Sakina women’s medical college, 
Jashore, Bangladesh, from January, 2022 to 
December, 2022 on 100 front-line health care 
works of various health care institutes of 
Bangladesh to investigate post-SARS CoV-2 smell 
function. Data was collected on age, gender, 
occupation, and location of the workplace. 
University of Pennsylvania Smell Identification Test 
(UPSIT) or Sniffin' Sticks were used for objective 
assessment of smell function among individuals 
recovering from SARS-CoV-2 infection typically 
involving the sniffing of odorants presented in a 
controlled setting. These assessments present 
participants with a range of odors to identify, 
providing quantifiable data on olfactory function. 
The results were scored based on accuracy, 
allowing for the classification of individuals into 
categories such as normosmia (normal smell), 
hyposmia (reduced smell), or anosmia (loss of 
smell).Combining structured interviews with 
olfactory testing allows for a comprehensive 
evaluation of smell abnormalities post-SARS-CoV-2 
infection. This integrated approach provided both 
subjective and objective data, facilitating a deeper 
understanding of how olfactory dysfunction affects 
individuals, particularly healthcare providers on the 
frontline. Data analysis was done using SPSS-18 for 
windows.

Results:
Among 100 participants majority were female 
(76%). Most of patient were in the age group of 
21-30 years (38%), and 23 participants were over 
55 years old (Table-I). 

Among these participants 37 were from upazila 
health complex center, 40 from community clinic 
and 23 from satellite clinic (Figure-1).

In terms of different level of health care providers 
11 of them were surgeons, 13 were nurses, 3 were 
health inspectors and 25 were health assistants, 30 
were community health care provider (HCP), 10 
were family welfare visitors and 8 were family 
welfare assistants among them (Figure-2).

Among the participants, 14% were identified as 
having hyposmia, a reduced ability to smell, while 
3% were found to have anosmia, a complete loss 
of smell. Additionally, 1 participant reported 
experiencing cacosmia, an abnormal perception 
of foul smells, and 1% exhibited signs of parosmia, 
where familiar odors are distorted and unpleasant. 
Most participants, accounting for 81%, 
demonstrated normal olfactory function (Table-II).

Discussions:
The present study investigated post-COVID-19 
olfactory abnormality among field-level health 
care workers in Bangladesh and identified 19% 
reported having some type of olfactory 
dysfunction—14% hyposmia, 3% anosmia, and 
occasional parosmia and cacosmia. These results 
are consistent with the world report of 15–70% 
olfactory disturbance following SARS-CoV-2 
infection.24–28 Frasnelli et al documented chronic 
impairment of smell in 17% of health care workers 
following COVID-19 very closely consistent with 
our findings.24

Increased representation of young patients (21–30 
years) and more frequent occurrence of smell 
disorders within this group could be an expression 
of increased exposure risk and viral load as a result 
of high frequency contact with patients.1,14 
Because gender disparities were not statistically 
significant, female predominance in participants 
could distort prevalence estimates. Comparable 
demographic bias was reported in Saudi Arabian28 
and European studies.24

The pathophysiologic substrate for COVID-19- 
induced olfactory dysfunction is established. 
SARS-CoV-2 infects constitutively expressed ACE2 
receptors of nasal epithelial and sustentacular 
cells,10–12, 29 causing local inflammation, epithelial 
injury, and disruption of odorant signal 
transmission. Chronic OD has been associated 
with neuroinvasion and impaired neuron 
regeneration in the olfactory bulb.27,30 While the 
majority of our patients recovered normal smell 
within months, others acquired persistent 
dysfunction, as would be expected by global data 
that 2–10% experience extended anosmia.27,28

Comparison between cadres of healthcare 
workers, greater proportion of OD among CHCPs 
and nurses might be secondary to greater viral 
exposure during sample taking and patient 

contact. European24 and South Asian1,8 literature 
also reported high risk in healthcare workers 
without high-level protective gear. Our figures 
with minimal gender or profession variation could 
be due to small sample size.
Statistically, the strong association of young age 
with OD (p=0.039) indicates early-career 
clinicians are more vulnerable, perhaps because 
they are more exposed to the virus or not fully 
adjusted to immunity.13,16 However, causality is 
restricted by the cross-sectional study design.
This research was limited to 100 patients from 
participating institutions and had limited 
applicability. Self-reported recovery time and 
subjective odor rating can lead to recall bias. 
Objective olfactory threshold testing was limited 
due to cost. Longitudinal studies with 
neuro-olfactory imaging and quantitative 
psychophysical measurement are suggested for 
the future to determine recovery trajectories and 
neurobiological predictors of OD. Clinically, 
regular screening for olfactory dysfunction among 
healthcare workers recovering from COVID-19 is 
recommended, considering its prognostic and 
quality-of-life significance.26,28 Early olfactory 
rehabilitation e.g., smell training programs can 
improve recovery results.26

The prevalence and trend of post-COVID-19 smell 
dysfunction in Bangladeshi frontline health care 
workers adhere to international evidence. 
Combining formal interviews with objective smell 
testing yielded accurate quantification of the OD 
burden. Preventive and rehabilitative 
interventions and surveillance are essential to 
prevent permanent sensory dysfunction in health 
care workers.

Conclusion:
With 14% of participants experiencing hyposmia 
and 3% reporting anosmia, it is evident that a 
notable proportion of healthcare providers suffer 
from smell abnormalities post-infection. The 
findings underscore the need for continued 
research and awareness regarding olfactory 
dysfunction, particularly among those at the 
frontline of healthcare. The integration of 
structured interviews and standardized olfactory 
testing provides valuable insights into the 
prevalence of these conditions, emphasizing the 
importance of addressing such symptoms in the 
context of post-COVID-19 recovery.
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